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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 



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 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



Context: Macbeth was written by William Shakespeare, and was first performed around 1606.

Shakespeare wrote across the periods of two monarchs: Elizabeth I 

(Elizabethan) and James I(Jacobean). His plays written during Elizabethôs reign 

are generally happy and joyful, reflecting the mood of her time. However, darker 

plays such as Macbeth reflect the more unstable era of King James I. Only a 

year before the play was written, there had been an attempt to kill him: the 

Gunpowder Plot. Therefore Macbethôs plot,the torment and punishment of a 

traitor who committed regicide (kill a King) and the restoration of a órightfulô heir, 

would have appealed to King James I. 

He had been King of Scotland for 36 years when he became King of England 

(1603). He was an admirer of Shakespeareôs plays, and then a patron of his 

acting company. King Jamesôs family claimed to have descended from an 

historical figure named Banquo, as Shakespeare alludes to in the Witchesô 

prophesy óyou shall get Kingsô, so thereôs no doubt he had King James I in mind 

when writing a play about Scottish ancestry. 

At the time, superstition, the belief in witches and the supernatural was very strong; many so-

called ówitchesô were burnt at the stake. King James came to believe that he and his wife had 

been personally targeted by witches who conjured dangerous storms to try to kill them during 

their voyages across the North Sea, and that a witchcraft conspiracy threatened his reign! He 

passed a law to execute witches, and wrote a book, Demonology, a study of the conspiracy 

between humans and demons, and evils of magic. The Witchesô prophecies, Macbeth 

seemingly possessed, and his vivid hallucinations, would have been taken very seriously by 

the audience, and of course appealed to the interests and ego of King James I!

Despite the strength and popularity of Elizabeth I, society was patriarchal:

women were inferior to men, the weaker sex, expected to be obedient. They 

belonged to their fathers (bothers if fathers had died) and then their husbands. 

Their role was clearly defined: marry, bear children, be subservient to men. 

Lady Macbethôs more masculine traits of strength, intelligence, political

ambition and violent cruelty, asking to be óunsexedô, and referred to by

Macbeth as his ópartner of greatnessô, would have been perceived as 

unnatural, dangerous, and shocked the audience.

People believed they were part of a strict hierarchy, The Great Chain of Being, with God at the 

top. Kings were thought to have been appointed by divine right (selected by God), so higher 

than the rest of mankind; to question this was to question God himself. King James I (James VI 

of Scotland) often quoted the divine right of Kings, his right to rule deriving directly from the will 

of God, to establish his authority with an assertive English Parliament. A play about a óGod-givenô 

king being usurped, and the ensuing punishment of the king-slayer, would have gone down well 

with King James I! 

Year 11 Terms 1&2



Scene-by-Scene Summary and Key Quotations:

Act 1 Sc 1 Three witches meet on a heath. They plot to trick Macbeth at a later time. óFair is foul, foul is fair; Hover through the fog and filthy air.ô

Act 1 Sc 2
YƛƴƎ 5ǳƴŎŀƴ ƛǎ ǘƻƭŘ ƻŦ aŀŎōŜǘƘΩǎ ōǊŀǾŜǊȅ ƛƴ ōŀǘǘƭŜΦ IŜ ǘŜƭƭǎ ŀ ƳŜǎǎŜƴƎŜǊ ǘƻ ƎǊŜŜǘ aŀŎōŜǘƘ 

with news of his promotion to Thane of Cawdor.
óNo more that Thane of Cawdor shall deceive é 

é And with his former title greet Macbeth.ô     

Act 1 Sc 3
The witches confront Macbeth and Banquo, and deliver their prophecies. 

The messenger arrives to tell Macbeth that he is the new Thane of Cawdor!
óAll hail Macbeth, hail to thee, Thane of Glamis! All hail Macbeth,

hail to thee, Thane of Cawdor! é king hereafter!ô

Act 1 Sc 4 King Duncan pronounces Malcolm (his eldest son) to be his successor. óthat is a step, On which I must fall down, or else o'erleapô

Act 1 Sc 5 !ǘ aŀŎōŜǘƘΩǎ ŎŀǎǘƭŜΣ [ŀŘȅ aŀŎōŜǘƘ ǊŜŎŜƛǾŜǎ ŀ ƭŜǘǘŜǊ ŦǊƻƳ ƘƛƳ ƻǳǘƭƛƴƛƴƎ ǘƘŜ ǿƛǘŎƘŜǎΩ ǇǊƻǇƘŜŎƛŜǎΦ 
{ƘŜ Ǉƭŀƴǎ YƛƴƎ 5ǳƴŎŀƴΩǎ ƳǳǊŘŜǊΣ ōǳǘ ŦŜŀǊǎ aŀŎōŜǘƘ ǘƻƻ ƪƛƴŘ ǘƻ ŦǳƭŦƛƭ Ƙƛǎ ŀƳōƛǘƛƻƴΦ 

óyou spirits That tend on mortal thoughts, unsex me é, And fill me from the 

crown to the toe top -full Of direst crueltyô

Act 1 Sc 6 YƛƴƎ 5ǳƴŎŀƴ ŀǊǊƛǾŜǎ ŀǘ aŀŎōŜǘƘΩǎ ŎŀǎǘƭŜΦ IŜ ƛǎ Ŧǳƭƭ ƻŦ ŎƻƳǇƭƛƳŜƴǘǎ ŦƻǊ ǘƘŜ aŀŎōŜǘƘǎΦ
óConduct me to mine host, we love him highly, And shall continue our graces 

towards him.ô

Act 1 Sc 7 Macbeth has doubts about the assassination. Lady Macbeth talks him around! óIf it were done, when ôtis done, then ôtwere well It were done quicklyô

Act 2 Sc 1
Banquo and Fleance arrive. When they depart to bed, Macbeth sees a vision of a dagger

ƭŜŀŘƛƴƎ ƘƛƳ ǘƻǿŀǊŘǎ YƛƴƎ 5ǳƴŎŀƴΩǎ ŎƘŀƳōŜǊ ςviews it as a positive sign. 
óIs this a dagger which I see before me, 

The handle toward my hand? Come let me clutch thee.ô

Act 2 Sc 2
Macbeth kills the King, and emerges from the chamber shaken. He has forgotten to place the daggers 

with the chamberlains to absolve himself of blame. Lady Macbeth has to return them. 
óSleep no more! Macbeth does murder sleep é Will all great 

Neptuneôs ocean wash this blood Clean from my hand?ô

Act 2 Sc 3-4
Macduff arrives and finds King Duncan dead. Macbeth explains that he killed 

the guilty-ƭƻƻƪƛƴƎ ŎƘŀƳōŜǊƭŀƛƴǎ ƛƴ ǊŀƎŜΗ YƛƴƎ 5ǳƴŎŀƴΩǎ ǎƻƴǎ ŦƭŜŜΦ  aŀŎōŜǘƘ ƛǎ ƴŀƳŜŘ YƛƴƎΗ
óThe night has been unrulyéstrange screams of death é

the earth Was feverous and did shake.ô

Act 3 Sc 1
aŀŎōŜǘƘΣ ŦŜŀǊƛƴƎ ǘƘŜ ǇǊƻǇƘŜŎƛŜǎ ŀōƻǳǘ .ŀƴǉǳƻΩǎ ŘŜǎŎŜƴŘŀƴǘǎ ǎƛǘǘƛƴƎ ƻƴ ǘƘŜ ǘƘǊƻƴŜΣ 

arranges to have Banquo and Fleance killed. 
óIt is concluded. Banquo, thy soul's flight, If it find heaven, 

must find it out tonight.ô

Act 3 Sc 2-3
Macbeth tells his wife of his plan to kill Banquo, but not the details. 

Elsewhere, the murderers kill Banquo, but Fleance escapes. 
óWe have scorched the snake not killed it éO full of scorpions 

is my mind éBe innocent of the knowledge, dearest chuckô

Act 3 Sc 4 Macbeth holds a banquet. He sees the ghost of Banquo and becomes hysterical. 
Lady Macbeth eventually asks the guests to leave. 

óBut now I am cabined, cribbed, confined, bound in é 

Which of you have done this?ô

Act 3 Sc 5-6
The witches are scolded by Hecate for their meddling. 

Elsewhere, Lennox tells of Macduff gathering an army to fight Macbeth. 
óMay soon return to this our suffering country 

Under a hand accursed.ô

Act 4 Sc 1
Macbeth again visits the witches, and through terrible apparitions is given several new prophecies

regarding his fate. The witches then vanish. 
óbeware Macduff; é none of woman born Shall harm Macbeth é 

never vanquished be, until Great Birnam wood to é Dunsinanehillô

Act 4 Sc 2-3
aŀŎŘǳŦŦΩǎ ǿƛŦŜ ŀƴŘ ŎƘƛƭŘǊŜƴ ŀǊŜ ƳǳǊŘŜǊŜŘ ōȅ aŀŎōŜǘƘΩǎ ŀǎǎŀǎǎƛƴǎΦ aŀŎŘǳŦŦ ŀƴŘ aŀƭŎƻƳ 

unite in order to fight Macbeth. 
óMacbeth Is ripe for shaking, and the powers abovePut on their instruments.ô 



Scene-by-Scene Summary and Key Quotations:

Act 5 Sc 1 A doctor and gentlewoman watch Lady Macbeth sleepwalk. She talks of the murders of 
Duncan and Banquo, and imagines stubborn blood on her hands. 

Ψhǳǘ ŘŀƳƴŜŘ ǎǇƻǘΣ ƻǳǘ L ǎŀȅΗ Χ ¸Ŝǘ ǿƘƻ ǿƻǳƭŘ ƘŀǾŜ ǘƘƻǳƎƘǘ 
ǘƘŜ ƻƭŘ Ƴŀƴ ǘƻ ƘŀǾŜ ƘŀŘ ǎƻ ƳǳŎƘ ōƭƻƻŘ ƛƴ ƘƛƳΚΩ

Act 5 Sc 2 Lords discuss how the rebel army will gather at Birnam Wood. Ψ²Ƙŀǘ ŘƻŜǎ ǘƘŜ ǘȅǊŀƴǘΚΩ

Act 5 Sc 3-4 aŀŎōŜǘƘ ōƻŀǎǘǎ ǘƘŀǘ ƴƻƴŜ ƻŦ ǿƻƳŀƴ ōƻǊƴ Ŏŀƴ ƘŀǊƳ ƘƛƳΦ aŀƭŎƻƭƳΩǎ ŦƻǊŎŜǎ ƎŀǘƘŜǊ ŀǘ .ƛǊƴŀƳ ²ƻƻŘΦ
ΨL ǿƛƭƭ ƴƻǘ ōŜ ŀŦǊŀƛŘ ƻŦ ŘŜŀǘƘ ŀƴŘ ōŀƴŜΣ ¢ƛƭƭ .ƛǊƴŀƳ ŦƻǊŜǎǘ 

come to DunsinaneΦΩ

Act 5 Sc 5 ! ǎŎǊŜŀƳ ƛǎ ƘŜŀǊŘ ŀǘ aŀŎōŜǘƘΩǎ ŎŀǎǘƭŜΦ [ŀŘȅ aŀŎōŜǘƘ ƛǎ ŘŜŀŘ όǎǳƛŎƛŘŜύΦ aŀŎōŜǘƘ ǊŜŀŎǘǎ
numbly. A messenger reveals that the trees of Birnam Wood are advancing!

ΨhǳǘΣ ƻǳǘ ōǊƛŜŦ ŎŀƴŘƭŜΗ [ƛŦŜΩǎ ōǳǘ ŀ ǿŀƭƪƛƴƎ ǎƘŀŘƻǿΣ 
ŀ ǇƻƻǊ ǇƭŀȅŜǊ ΧƘŜŀǊŘ ƴƻ ƳƻǊŜΦΩ

Act 5  Sc 6-7 The battle begins. Macbeth fights without fear. The castle is breached. ΨŀōƘƻǊǊŜŘ ǘȅǊŀƴǘΩ

Act 5 Sc 8-9
Macbeth and Macduff finally meet. Macduff reveals that he was born by caesarean section 

όƴƻǘ Ψōȅ ǿƻƳŀƴ ōƻǊƴΦΩύ IŜ ƪƛƭƭǎ aŀŎōŜǘƘΦ aŀƭŎƻƭƳ ƛǎ ǇǊƻŎƭŀƛƳŜŘ YƛƴƎΦ 
ΨaŀŎŘǳŦŦ ǿŀǎ ŦǊƻƳ Ƙƛǎ ƳƻǘƘŜǊϥǎ ǿƻƳō ¦ƴǘƛƳŜƭȅ ǊƛǇǇŜŘΧ

IŀƛƭΣ YƛƴƎ ƻŦ {ŎƻǘƭŀƴŘΗΩ

The Structure of a Tragedy Play:

The tragic hero is established as a character of noble stature and greatness, a good man.

He suffers from hamartia: a fatal flaw - a personal failing  or wrong judgement - that eventually will 

cause his downfall. Macbethõs hamartia is his ôvaulting ambitionõ which leads to his death.

He experiences hubris : excessive pride/confidence and disrespect for the natural order of things. 

Macbeth kills a King and believes ônone of woman born shall harmõ him.

There is a peripeteia : turning point. In Act 3.1 Macbeth believes he must now

keep killing in order to protect his power. 

Anagnorisis occurs: crucial discovery. Macbeth realises he is not invincible as 

ôMacduff was from his motherõs womb untimely rippedõ.

The tragic hero cannot escape his nemesis: a punishment that the protagonist cannot avoid, usually occurring as a result of his hubris.

Macbethõs inevitable death is a punishment for regicide.

The audience experience catharsis : some feelings of pity, and relief for the downfall of the protagonist.  

We experience this when Macbeth is killed, justice is done and  a moral balance is restored.



3ÈÁËÅÓÐÅÁÒÅȭÓ ÕÓÅ ÏÆ dramatic methods  and meter in Macbeth:

dramatic irony
Dramatic irony is when the audience is aware of something one or more character is not. Duncan trusts Macbeth while the audienceËÎÏ× ÈÅȭÓ ÐÌÏÔÔÉÎÇ ÈÉÓ 
murder.

soliloquy A soliloquy is a  speech said by a character alone on stage.3ÈÁËÅÓÐÅÁÒÅ ÕÓÅÓ -ÁÃÂÅÔÈȭÓ ÓÏÌÉÌÏÑÕÉÅÓ ÔÏ ÒÅÖÅÁÌ ÈÉÓ ÉÎÎÅÒ ÔÏÒÍÅÎÔȢ

aside 
An aside is intended to be heard by the audience, but not heard by other characters nearby on stage. Shakespeare reveals MacbethȭÓ ÁÍÂÉÔÉÏÎÓ ÔÈÒÏÕÇÈ 
asides.

iambic pentameter & 
blank verse

He writes most of the play in iambic pentameter and blank verse (not rhyming): 
da-DUM/ da-DUM/ da-DUM/ da-DUM /da-DUM. This controlled meter conveys power and authority. 

prose 
Normal speech. Shakespeare uses it to show lack of power ɉ,ÁÄÙ -ȭÓ ÁÔÔÅÎÄÁÎÔÓȟ ÔÈÅ -ÕÒÄÅÒÅÒÓɊȟ loss of formality ɉ-ȭÓ ÌÅÔÔÅÒ ÔÏ ,-Ɋ ÏÒ loss of control
(LM sleepwalking). 

trochaic tetrameter 
! ÒÈÙÔÈÍÉÃ ÐÁÔÔÅÒÎ ÏÆ ÆÏÕÒ ȬÔÒÏÃÈÅÅÓȭ ÐÅÒ ÌÉÎÅȡ DUM-da/DUM-da/DUM-da/DUM-da. He uses this when the witches speak their spells, making it sound like 
eerie chanting: DOUble/ DOUble/ TOIL and / TROUble

Main Characters:  remember each character has been constructed by Shakespeare for a purpose.

Macbeth represents bravery, ambition, betrayal and guilt. He is the lead protagonist of the play, the 
tragic  hero. He is introduced as a Scottish general who is a loyal warrior, a brave and skilled
soldier. However, he is easily persuaded to commit the murder of a king that he loves as the
ǿƛǘŎƘŜǎΩ ǇǊƻǇƘŜŎƛŜǎ ŀƴŘ Ƙƛǎ ǿƛŦŜΩǎ ƎƻŀŘƛƴƎ ǘǊŀƴǎŦƻǊƳ ƘƛƳ ƛƴǘƻ ŀ ƳƻǊŀƭƭȅ ǿŜŀƪŜƴŜŘ ŀƴŘ 
psychotic tyrant. He becomes a cruel and destructive king, who responds to all threats
(including his own insecurities) through violence and murder.

Lady Macbeth ǊŜǇǊŜǎŜƴǘǎ ŀƳōƛǘƛƻƴΣ ŎǳƴƴƛƴƎΣ ƳŀƴƛǇǳƭŀǘƛƻƴ ŀƴŘ ƎǳƛƭǘΦ {ƘŜΩǎ ŀ 
rebel who challenges the submissive role of women, and the divine right of
kings . At the beginning of the play, sheseems stronger than Macbeth, urging
and aiding him to kill Duncan. Later, however, she becomes tormented with
guilt and madness, unable to come to terms with what they have done. Her 
conscience affects her to such a degree that she eventually commits suicide. 

King Duncan, King of Scotland, symbolises nobility, dignity and trust. A compliment to royalty, he is 
respected, trusting, but then betrayed as Macbeth murders him in order to fulfil his ambition and the 
ǿƛǘŎƘŜǎΩ ǇǊƻǇƘŜŎȅΦ IŜ ƛǎ ŀ ǾƛǊǘǳƻǳǎ YƛƴƎΣ ƪƛƴŘ ŀƴŘ ƭƻǾŜŘΣ ǿƘƻ ƛǎ ōƻǘƘ ŎƻƳǇŀǎǎƛƻƴŀǘŜ ŀƴŘ ǊŀǘƛƻƴŀƭΦ 
When he dies, order in Scotland is shown to be shattered and only restored when his son, Malcolm, 
eventually takes the throne. King Duncan forms a stark contrast with Macbeth as king. 

The Macduffssymbolise family, loyalty and vengeance, serving as a contrast to the 
Macbeths.  MacduffΣ ŀ {ŎƻǘǘƛǎƘ ƴƻōƭŜƳŀƴΣ ƛǎ Řǳōƛƻǳǎ ŀƴŘ ƘƻǎǘƛƭŜ ǘƻǿŀǊŘǎ aŀŎōŜǘƘΩǎ ǊŜƛƎƴ 
from the beginning. His wife and young son are murdered by Macbeth. Macduff leads the 
ōŀǘǘƭŜ ŀƎŀƛƴǎǘ aŀŎōŜǘƘΩǎ ǘȅǊŀƴƴƛŎŀƭ ǊŜƛƎƴΣ ŜǾŜƴǘǳŀƭƭȅ ōŜŎƻƳƛƴƎ ǘƘŜ Ƴŀƴ ǿƘƻ ƪƛƭƭǎ ƘƛƳ όƛƴ 
ƭƛƴŜ ǿƛǘƘ ǘƘŜ ǿƛǘŎƘŜǎΩ ǇǊƻǇƘŜŎȅ ŀǎ ƘŜ ǿŀǎ ƴƻǘ ƻŦ ΨǿƻƳŀƴ ōƻǊƴΦΩύ Lƴ ŘƻƛƴƎ ǎƻΣ ƘŜ ƘŜƭǇǎ 
Malcolm to the throne. 

Banquosymbolises nobility, loyalty and trust. He is a brave and noble gentleman who is a friend and 
fellow soldier to Macbeth. Banquois also given prophecies by the witches, but he chooses not to act 
on them and so is a foil to the character of Macbeth. After being murdered, .ŀƴǉǳƻΩǎghost returns to 
haunt Macbeth. 

The Witchesrepresent the supernatural, evil, trickery, and manipulation.  
They use charms, spells and prophecies to prompt Macbeth to murder
ŀƴŘ ƴŜǾŜǊ ƎƛǾŜ ǘƘŜ Ŧǳƭƭ ŀƴǎǿŜǊ όǘƘŜȅ ΨŜǉǳƛǾƻŎŀǘŜΩύΣ ǘŜƳǇǘƛƴƎ ƘƛƳ ǘƻǿŀǊŘǎ 
his tragic end; they pleasure in toying with human lives and emotions. 



The main themes and ideas that lie beneath the surface of Macbeth: Language and structural methods 
Shakespeare frequently uses in Macbeth:

alliteration
A number of words having the same first letter or sound 

placed close together in a series of words.

allusion

An indirect reference to a person, place, thing or idea of 
historical, cultural, literary or political  significance. The 

writer would expect the reader to recognise the reference 
ÁÎÄ ÓÏ  ÕÎÄÅÒÓÔÁÎÄ ×ÈÁÔȭÓ ÂÅÉÎÇ ÁÌÌÕÄÅÄ ÔÏȢ

an Act
! ÍÁÉÎ ÄÉÖÉÓÉÏÎ ÏÆ Á ÄÒÁÍÁȢ 3ÈÁËÅÓÐÅÁÒÅȭÓ ÐÌÁÙÓ ÃÏÎÓÉÓÔ ÏÆ 

five acts that are subdivided into scenes.

foil 
A secondary character who contrasts with a major character 

and, in so doing, highlights various facets of the main 
character's personality. 

foreshadow
A hint of what is to come in the story. This is often used to 

keep the audience in a state of expectancy. 

a Scene
A small unit of a play in which there is no 

shift of locale or time. 

metaphor 

A figure of speech in which a word or phrase is applied to an 
object or action to which it is not literally applicable but 
suggests a comparison. Unlike similes, metaphors do not 

ÕÓÅ ȬÌÉËÅȭ ÏÒ ȬÁÓȭȢ 

simile 
A figure of speech that states a comparison between two 
unlike things which are similar in one aspect.  Similes are 

ÉÎÔÒÏÄÕÃÅÄ ÂÙ ȬÌÉËÅȭ ÏÒ ȬÁÓȭȢ 

symbolism
One object representing another to give an entirely different 

meaning that is much deeper and more significant.

personification
A figure of speech in which a thing, an idea or an animal is 

given  human attributes.

repetition Using a word or phrase more than once.

Ambition and Power : Shakespeare exposes the dangers of ruthless ambition when it is 
not held by moral constraints. Ambition turns Macbeth from a brave and loyal Scottish 
general into a murderous tyrant. Lady Macbeth is another example of this, but she is 
unable to deal with the acts that she and Macbeth have committed to fuel their ambition, 
and so commits suicide.  Shakespeare does not allow even a moment of enjoyment for the 
ÃÏÕÐÌÅ ÏÎÃÅ ÔÈÅ ÉÎÉÔÉÁÌ ÃÒÉÍÅ ÉÓ ÃÏÍÍÉÔÔÅÄȟ ÁÎÄ -ÁÃÂÅÔÈȭÓ ÁÃÔÉÏÎÓ ÂÅÃÏÍÅ ÍÏÒÅ ÂÌÏÏÄÙ 
and cruel as he desperately attempts to hold on to power. 

Fate versus Free Will: Throughout the play, the audience is frequently forced to 

question the notion of fate vs free will ɀdoes the story pan out the way that it does 
because it was destiny, or because of the actions that Macbeth chose to take? 

Inversion of the Natural Order: Wherever the natural order is disturbed in 
Macbeth (the three supernatural witches, the murder of a king) disorder and chaos 
ensue. There is only peace when the natural order is restored (Malcolm is seated on 
the  throne). In  line with the beliefs of King James, The Divine Right of Kings , and 
The Great Chain of Being, through Macbeth, Shakespeare conveys how the 
inversion of the natural order is dangerous and destructive. 

Gender: 4ÈÅ -ÁÃÂÅÔÈÓȭ ÒÅÌÁÔÉÏÎÓÈÉÐ ÃÈÁÌÌÅÎÇÅÓ ÅØÐÅÃÔÁÔÉÏÎÓ ÏÆ ÔÈÅ ÔÉÍÅ ÐÅÒÉÏÄȢ ,ÁÄÙ -ÁÃÂÅÔÈ 
challenges what it means be a woman (be submissive, bear children, lack ambition etc.) and 
ÃÈÁÌÌÅÎÇÅÓ -ÁÃÂÅÔÈȭÓ ÍÁÓÃÕÌÉÎÉÔÙ ×ÈÅÎ ÈÅ ÄÏÅÓÎȭÔ ×ÁÎÔ ÔÏ ËÉÌÌ $ÕÎÃÁÎȢ 

Appearance versus Realityȡ &ÒÏÍ ÔÈÅ ÖÅÒÙ ÆÉÒÓÔ ÓÃÅÎÅ ɉȬ&ÁÉÒ ÉÓ ÆÏÕÌȟ ÆÏÕÌ ÉÓ ÆÁÉÒȭɊ 
things are not what they seem. The natural order of the world is being 
challenged: people are being deceitful (Macbeths pretend to be welcoming/angry 
ÁÔ $ÕÎÃÁÎȭÓ ÍÕÒÄÅÒɊȠ ÔÈÅ ÓÕÐÅÒÎÁÔÕÒÁÌ ÁÒÅ ÉÎÔÅÒÆÅÒÉÎÇ ÉÎ ÔÈÅ ÎÁÔÕÒÁÌ ×ÏÒÌÄȠ 
people are experiencing visions (dagger, blood, ghost,); Macbeth disrupts the 
natural succession of royalty; Lady Macbeth breaks gender norms! 



If you need some extra revision material, or you 
are absent for some reason during the Macbeth
unit of work, scan the QR code for the EDUQAS 

blended learning resources.
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If 0.6 has been rounded to 1 decimal place. 

The error interval is:

πȢυυ ὼ πȢφυ

The lower bound is 0.55

The upper bound is 0.65

An Error Interval is the  range of values that a number could have taken 

before being rounded or truncated.

An error interval is written using inequalities, with a lower boundand 

an upper bound.

Year 11 Term 1   Rounding, Estimation and Bounds

Rounding to a decimal place (d.p.)
Decimal places are the digits after the decimal point.

3.264 to 1 dp = 3.3
The first decimal place is the first number after the decimal point, in this case 

the 2. After the 2 is a 6, which is bigger than 5 so we round the 2 up to a 3.
3.264 to 2 dp = 3.26
The second decimal place is 6. Because there is a 4 after, which is less than 5, 
we keep the 6 the same.

Rounding to the nearest..

Å Decide which is the last digit to keep, eg if you are rounding to the 
nearest ten, focus on the number in the tens column.

Å Leave it the same if the next digit is less than 5 (rounding down)

Å But increase it by 1 if the next digit is 5 or above (rounding up)

Example 
Round 293 to the nearest 10 
The 9 is in the tens column, the number 
after it is 3 which is less than 5 so we leave 
the 9 the same.

Answer: 290

Example
Round 1 572 to the nearest 100. The 5 is 
in the hundreds column, the number after it 
is 7, which is more than 5, so we increase 5 
by 1.

Answer: 1 600

Estimation
To Estimate round all numbers to one significant figure. 
It is a good strategy to work out a rough size of a 
calculation.

Example 
Estimate 374 + 297
Round each of them to 1 s.f.

Answer: 400 + 300 = 700

Example 
Estimate 0.724 + 0.849
Round each of them to 1 s.f.

Answer: 0.7 + 0.8 = 1.5

Keywords:
Place value
Decimal
Inequality
Round
Significant Figure
Estimate ςRound to 1 s.f.
Integer = whole number

Error Interval and Upper & Lower Bounds

wƻǳƴŘŜŘ ±ŀƭǳŜ Җ     ŀŎǘǳŀƭ ǾŀƭǳŜ     ғ wƻǳƴŘŜŘ ǾŀƭǳŜ
- half a unit                                             + half a unit

Sparx U298

7 639 to 1 sf = 8000
1st significant figure is 7, there is a 6 after it so we increase the 7 to an 8 to become 8000.

10 240 to 3 sf = 10 200
3rd significant figure is 2, there is a 4 after it, which is less than 5 so we keep the 2 the same. 

0.0749 to 2 sf = 0.075
2nd significant figure is the 4 as the first zeros do not count. After the 4 is a 9 so we round up.

Rounding to significant figures (s.f.)
¢Ƙƛǎ ǊƻǳƴŘǎ ǘƻ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŦƛƎǳǊŜ ƛƴ ŀ ƴǳƳōŜǊΦ ¢ƻ ǊƻǳƴŘ ǘƻ Ψǎƻ ƳŀƴȅΩ ǎƛƎƴƛŦƛŎŀƴǘ 
figures, we start at the first non-zero number and count from left to right.

Sparx U731, U965

Sparx U225

Sparx U657, U587

Note: the lower bound inequality can be 
ΨŜǉǳŀƭ ǘƻΩΣ ōǳǘ ǘƘŜ ǳǇǇŜǊ ōƻǳƴŘ Ŏŀƴƴƻǘ ōŜ 
ΨŜǉǳŀƭ ǘƻΩΦ



Year 11 Term 1   Working in 3D
Know the names

Faces = flat surfaces
Edges = sides/lengths
Vertices = corners

A Net shows which 2D shapes can be folded and 
joined to make a 3D shape. When you are 
drawing a net, or solving a problem involving a 
shape net, think carefully about where the 
edges of the faces meet.

Net of a cuboid

Net of Cube

Net of a triangular prism

Net of a cylinder

A plan is like the birds eye 
view of the shape. The front is 
the view as if someone was 
stood in front of the shape 
and the side is the view from 
the side. The plan, front and 
side should always be drawn 
in 2D. If the shape is made 
from cubes, it must have the 
correct number of squares in 
the diagram.

Plans and Elevations

Isometric Drawing

A method for visually 
representing 3D objects 
in 2D. You might be 
asked to draw the 3D 
object from the plan 
view and elevations.

A prism is a 3D shape which
has a continuous cross-section.

The surface area of an object is
the sum of the area all of its 
faces. It is measured in units 
squared e.g. cm2.

Sparx U743

Sparx U743

The volume of an object is the
amount of  3D space that it
occupies. It is measured in units
cubed e.g. cm3.

Volume
╥ ╛▄▪▌◄▐╦░▀◄▐╗▄░▌▐◄

╥ ╛ ╦ ╗

Units: άά ȟὧά ȟά etc.

Sparx U761, M884

Sparx U786, U174



H
h

R
r

Year 11 Term 1   Working in 3D ςVolume Surface area

Volume of Prisms

Volume of Cones

Volume of Sphere
Volume of Pyramid

Frustrums

╥ ═ ╛

╥ Ⱬ►▐

Volume of Cylinder

╥
ρ

σ
Ⱬ►▐

A cylinder is a prism with the 
cross section of a circle.

╥ ═►▄╪▫█╒►▫▼▼╢▄╬◄░▫▪╛▄▪▌◄▐

Sparx U174

Sparx U617

A frustum is a solid (usually a cone 
or pyramid) with the top removed.

Find the volume of the whole shape, 
then take away the volume of the 
small cone/pyramid removed at the 
top.

╥▫■◊□▄║▐

where B = area of the base

ὠ
ρ

σ
φ φ χ ψτὧά

Sparx U484

Sparx  U116, U523

Sparx U893

Sparx U350

╥
τ

σ
Ⱬ►

r is radius

Surface area of Sphere

SA Ⱬ►

This is the curved surface area. 
Think how much paint it would 
take to cover the outside.

╥ Ⱬ2H - Ⱬ►▐

Surface Area of Cones
h

r

h

Surface area of Cylinder

You may or may not be given the formula for each of these in the exam so 
best to learn them.  You must know how to substitute into them and use 
them.

H = height of whole thing
R = radius of whole thing
h = height of the smaller top 
r = radius of smaller top 

l =length of the slope

Sparx U915, U464



Year 11 Term 2   Number ςFactors Powers and Roots

Common multiples of 2 or more numbers 
are multiples that appear in BOTH times 
tables.

The lowest common multiple is the 

smallest number that appears in both tables. 

Multiples
The multiples of a number are the numbers in 

its times-table.

Examples
1) List the first 5 multiples of 4.

Answer: 4, 8, 12, 16, 20
2) What is the 7th multiple of 5? = 35

Example
What is the Lowest 
Common Multiple of 
3 and 4?
= 12

Keywords:
Standard (index) Form: A system of writing very big or very 
small numbers 
Commutative: an operation is commutative if changing the 
order does not change the result.
Base: The number that gets multiplied by a power
Power/exponent:ςor the number that tells you how many 
times to use the number in multiplication
Indices: The power or the exponent. 
Negative: A value below zero.. 
Coefficient:The number used to multiply a variable

Exponent or Power or Index Number
The exponent of a number tells us how many times to use the 
number in a multiplication.

Examples
1)υ υ υ ςυ
2) τ = 4 4 4 = 64
2) ς ς ς ς ς ρφ

Remember:

20 =1
n0 =1

Prime 
numbers 
have only 
2 factors 
ς1 and 
itself. 

2
3
5
7
11
13
17
19
23
29
31
37
41
43
47
53
59
61
67
71
73
79
83
89
97

Example
What is the highest common factor of 24 and 
30?      List the factors of both numbers and 
circle the biggest one in both lists.

The highest common factor is the 

biggest number that is a factor of both 
numbers in question. 

Sparx U529

Sparx U250

Sparx U739, U250

Multiply: Multiply the numbers and add the powers.

Divide: Divide the numbers and subtract the powers.

ρȢς ρπ τ ρπ ψȢψ ρπ

τȢυ ρπ σ ρπ ρȢυ ρπ

ςχπππτφππσρφππ σȢρφρπ

Standard Form multiplying and dividing 

Adding and subtracting Standard form
Convert in to ordinary numbers, calculate and then convert back in to 
standard form

ςȢχ ρπ τȢφ ρπ

Sparx U330, U534

Sparx U330, U534, 
U264, U290



Year 11 Term 2   Indices and Surds

Skills required
ω {ƛƳǇƭƛŦȅ ǎǳǊŘǎ
ω !ŘŘ ŀƴŘ ǎǳōǘǊŀŎǘ ǎǳǊŘǎΣ ƭŜŀǾƛƴƎ ȅƻǳǊ
answer in the simplest form
ω aǳƭǘƛǇƭȅ ŀƴŘ ŘƛǾƛŘŜ ǎǳǊŘǎΣ ƭŜŀǾƛƴƎ ȅƻǳǊ
answer in the simplest form
ω 9ȄǇŀƴŘ ōǊŀŎƪŜǘǎ ƛƴǾƻƭǾƛƴƎ ǎǳǊŘǎ
ω /ŀƭŎǳƭŀǘŜ ŜȄŀŎǘƭȅ ǿƛǘƘ ǎǳǊŘǎ
ω wŀǘƛƻƴŀƭƛǎŜ ŘŜƴƻƳƛƴŀǘƻǊǎ

Key Words
Å Integer: a whole number
Å Rational Number: a number which can be expressed in the form,        
where a and b are integers.

Å Irrational Number: a number which cannot be expressed in the 
form          , where a and b are integers

Å Expand: multiply out the brackets
Å Square Number: the result of multiplying an integer by itself

Surds ς(Higher GCSE)

Sparx  U338, U872,  
U633, U499

Remember

a = a1

Rationalising the denominator means we are making the 
denominator of the fraction a RATIONAL number (eg, not a surd!).

Sparx  U338, U872,  
U633, U499



KS4 Biology: B11 Hormonal Coordination

Key word Definition

Homeostasis aŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ōƻŘȅΩǎ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘƛƴnarrow physical and chemical limits so enzymes and cell 
functions can work. E.g. blood glucose levels, temperature, water levels. 

Endocrine 
system

The glands thatproduce hormones.

Hormones Chemicals made in glands that travel through the blood to effect the function of another part of 
the body.

Stimulus Changein the environment e.g. sound, heat, light.

Receptors Detect stimuli.

Coordination 
centre

e.g. brain, spinalcord, pancreas.  These receive and process information from the receptors.

Effector Muscles or glandswhich bring about response. (Muscles contract) (Glands secrete/release 
hormones).

Glands

Blood glucose concentration

Hormone Where is it 
produced

Responsecaused Interaction with other hormones [HT only]

FSH Pituitary gland Matures the egg. Stimulates the production of oestrogen.

Oestrogen Ovaries Thickensthe lining of the 
uterus.

Stimulatesproduction of LH.
Inhibits the production of FSH.

LH Pituitarygland Ovulation (at around day 14 of 
the cycle).

Indirectly stimulates the production of 
progesterone.

Progestero
ne

Ovaries Maintains the lining of the 
uterus.

Inhibits the production of LH

IVF

Blood glucose disorders
Type 1 diabetes: Disorder where the pancreasdoes not produce enough insulin to control blood glucose levels. 
Treated with injections of insulin.

Type 2 diabetes: Disorderof effector cells which do not respond to insulin released from the pancreas. Managed 
through carbohydrate controlled diet and exercise. Higher risk if BMI >30.

Insulin is the hormone used to lower blood glucose levels.
Glucagon is the hormone used to increase blood glucose levels.
Both released by the pancreas

IVF: Advantages
Å Mature eggs can be collected 

and stored
Å Using donor eggs or sperm from 

younger people increases the 
success rate

IVF: Disadvantages
Å Expensive
Å Not always successful
Å The older the parents, the less likely it is that they will have a baby
Å Use of fertility drugs can have health risks for mother
Å Increases the chances of multiple pregnancy which increases risks to both 

mothers and babies, which can lead to premature births and stillbirths
Å Emotional and physical stress
Å Ethical issues with stored eggs



KS4 Biology: Separate Science only 

Auxins: plant hormones that control plant growth. Auxins 
are found in the tips (meristems), roots and shoots and are 
sensitive to light.

Phototropism ςŀ ǇƭŀƴΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ƭƛƎƘǘΦ
Auxins move away from lightso become unequally 
distributed. Auxin causes SHOOT CELLS to GROW QUICKER 
so the shoot grows TOWARDS THE LIGHT.

Geotropism ςŀ ǇƭŀƴΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ƎǊŀǾƛǘȅΦ
Auxins are heavyso become unequally distributed in new roots and shoots. Auxin 
causes ROOT CELLS to GROW SLOWER so the root grows downwards.
Auxin causes SHOOT cells to grow faster so shoots grow upwards (until they go 
above the soil when phototropism takes over).

Hormone Uses Commercial uses

Auxins Controlling plant growth Kill broad leavedplants egweeds in lawn but not kill grass.
Growing plants from cuttings using auxin rooting powder.
Tissue culture medium containing auxin.

Gibberellin Start seed germination, and flowering Add gibberellinto seeds to make them germinate at a specific time of the year ς
makes them all germinate at the same time

Ethene A gas produced when a plant ages.It 
controls cell division, growth and fruit 
ripening

Use to speed up ripening of fruit.Pick fruit when unripe ςship it around the 
world then add ethane at destination to ripen fruit ready for sale on the 
supermarket shelf egbananas.

REQUIRED PRACTICAL: Investigate the effect of light or 
gravity on newly germinated seedlings.
IV: light intensity (windowsill or dark cupboard) 
DV: Height of seedling (mm)
CV: Volume of water, type of seed, number of seeds.
Method ςgermination of seedlings.
1. Place 10 seeds in a Petri dish of cotton wool.
2. Add 10ml water.
3. Place in a warm place to germinate.
4. Water with same volume if necessary
Method ςgrowth of seedling
1. Once germinated ensure there is the same number of 

seedlings (some may not have germinated so others 
may need to be removed).

2. Place Petri dish in a dark, partially shaded or light area.
3. Every day for 5 days measure the height of the 

seedlings.
4. Calculate a mean height each day.



KS4 Biology: B13 Reproduction

Key word Definition

Sexual
reproduction

Twoparents, mixing of genetic information which leads to variety in the offspring. Involves the 
formation of gametes by meiosis.

Asexual 
reproduction

One parent, no fusion of gametes.Nomixing of genetic information. Genetically identical 
offspring (clones). Only mitosis involved.

Gamete Sex cells, sperm and eggs (animals) pollen and ovule (egg cell) (flowering plants). Formed by 
meiosis.

Meiosis Cell division to make 4 non-identical cells with half the number of chromosomes (to make 
gametes).

Mitosis Cell division to make 2 genetically identicalcells(clones) to make all cells except gametes). Cells 
are needed for growth, repair and replace old cells.

Fertilisation Fusion of gametes to restore the full number ofchromosomes. After fertilisation, mitosis occurs 
and cells differentiate to form an embryo

Differentiate The process in which cells become specialised for a particular function.

Meiosis Ą produces gametes ONLY
Causes genetic variation because random chromosomes from 
each gamete go into each new cell

1. DNA replicates ( genetic information copied) 

2. First division: The chromosome pairs line up RANDOMLY 
and are pulled apart so that each new cell only has one 
copy of each chromosome from the mother and father

3. Second divisionChromosomes divide again to get a single 
set of chromosomes in each cell. 

Many fungi reproduce asexually by 
spores but also reproduce sexually to 
give variation.

Strawberry plants can 
reproduce sexually and send 
off runners to reproduce 
asexually.

Daffodils can reproduce 
sexually or by bulb division 
(asexual).

4. Four genetically different daughter cells will 
be produced with only 23 chromosomes each

1

2

3

4

/ Expression  Biology Higher Tier Only



KS4 Biology: B13 Reproduction Key word Definition

DNA The molecule of inheritance. A polymermade up of two strands forming a double helix. DNA is 
contained in structures called chromosomes.

Gene Asmall section of DNAon a chromosome. Each gene codes for a particular sequence of amino 
acids to make a specific protein. The gene gives the organisms their characteristics like eye colour

Chromosome Found in pairs, one inherited from biological father and one from biological mother. Humans 
should have 46 chromosomes in each body cell and 23 chromosomes in each gamete ( sperm and 
egg cell)

Genome The entire genetic material of that organism.

Nucleotide A molecule made upa sugar, a phosphate group and one of four different bases. 

Bases Bases make up part of a nucleotidewhich make up DNA and RNA. They are represented by the 
letters A, T, G and C.

Dominant allele Thephenotype will be apparent in the offspring even if only one copy is inherited. EgAA or Aa

Recessive allele Aphenotype that will only show up in the offspring if both allelescoding for that characteristic are 
inherited egaa

Homozygous Two identical allelesfor a characteristic egAA or aa

Heterozygous Two different alleles for a characteristic egAa

The human genome was sequenced in a world wide collaboration in 2003. 
It is available for all scientists to use to study:
ÅThe genes linked to different types of disease
ÅUnderstanding the treatment of inherited disorders
ÅUse in tracing human migration patterns from the past 

Twinkl

Twinkl

ÅDNA has a double helix 
shape and has a  sugar 
phosphate backbone and 
complimentary bases, C 
matches to G and A 
matches T.
ÅThe bases are adenine, 

thymine, cytosine and 
guanine.
ÅThe two strands are held 

together by weak 
hydrogen bonds

Higher Tier Only

Inherited disorders
ÅPolydactyly (having extra fingers or toes) is caused by a dominant allele.
ÅCystic fibrosis (a disorder of a cell membrane protein) is caused by a recessive allele.

Embryo screeningςcells are harvested from the embryo and screened for genetic diseases.  
PROS:
Parents are informed of any diseases so can make a choice to terminate.
Costly to society to support a disabled person so screening may help prevent these costs.

CONS: 
The harvesting risks miscarriage, so in some rare cases a healthy foetus can be terminated.
Screening is expensive.
Difficult emotional/religious choices to terminate.

Higher Tier Only
ÅMutations occur continuously. Most do not 

alter the protein only alter it slightly so that its 
appearance or function is not changed.

ÅA few mutations code for an altered protein 
with a different shape. An enzymemay no 
longer fit the substrate in its active site or a 
structural protein may lose its strength.

ÅNot all parts of DNAcode for proteins. Non-
coding parts of DNA can switch genes on and 
off, so variations in these areas may affect how 
genes are expressed. 

ÅA change in coding DNA can alter the activity 
of a protein and in non-coding DNA by altering 
how genes are expressed. 

Sex determination: Male or female?
Ordinary human body cells contain 46 
chromosomes (23 pairs).
22 pairs control characteristics only, but 
one pair carries the genes that 
determine sex.
ÅFemales the sex chromosomes are XX
ÅMales the sex chromosomes are XY



KS4 Biology: B18 Biodiversity and Ecosystems

Key term Definition

Biodiversity The variety of all the different species of organisms on 
earth or within an ecosystem.

Deforestation The removaland destruction of trees in forest and 
woodland.

Ecosystem The interactionbetween the biotic and abiotic factors in an 
environment

Species Organisms with similar morphology (characteristics)that 
can interbreed to produce fertile offspring.

Sewage Bodilywaste and waste water from our homes.

Bio indicator Key species that are only found in very clean or polluted
water to monitor pollution.

Peat Forms over thousands of yearsoriginally in peat bogs. Peat 
is made from plant material that cannot decay properly as 
the conditions are acidic and lack oxygen. Peatlands act as a 
massive carbon store and are a unique ecosystem for 
species that like acidic conditions.

Human Population Growth

In the past 200 years the human population has grown very quickly.

In 2015 the human population passed 7 billion people and is still 
growing.

If any other species of animal or plant suddenly increased, nature 
would tend to restore the balance.

Predators lack of food, build up of waste products or diseases 
would reduce the population again.

The more people there are, the more resources are used: e.gfossil 
fuels and the more waste is produced.  This can pollute the land, 
water and air.

The feeding relationships between different organisms can lead to 
dangerous levels of toxins building up the top predators.

Air Pollution
A major source is burning 
fossil fuels:

1. Formation of acid rain
2. Smoke pollution
3. Smog

A great biodiversityensures the stability of ecosystems by reducingthe 
dependence of one species on another for food, shelter and the 
maintenance of the physical environment.  Human population is growing 
and human activity is reducing biodiversity.

As human population grows we are using more resources and producing 
more waste andpollution.

ÅWater pollution ςsewage, fertiliser, toxic chemicals.
ÅAir pollution ςsmoke, acidic gases.
ÅLand pollution ςlandfill, toxic chemicals.



Deforestation

Large-scale deforestation is taking place to obtain timber and to clear the land for farming.

Main reasons:
1. To grow staple foods such as rice
2. To rear more cattle
3. To grow crops that can be used to make biofuels based on ethanol

It increases the concentration of carbon dioxide in the atmosphere in two ways:
1. Burning the trees
2. Dead vegetation decomposes and the microorganisms are use up oxygen and release 

carbon dioxide as they respire
3. Reduces the rate at which carbon dioxide is removed from the atmosphere

Deforestation reduces biodiversity, as many species of animals and plants become extinct.

Peat Bog Destruction

Peat is made of plant material that cannot decay completely because the conditions are very 
acidic and lack oxygen.

Acts as a massive carbon store.

Unique ecosystems, home to a wide range of plants, animals and microorganisms that have 
evolved to grow and survive in the acidic conditions.

Maintaining Ecosystems and Biodiversity
ÅBreeding programmes for endangered species e.g. pandas.
ÅProtection and regeneration of rare habitats.
ÅReintroduction of field margins and hedgerows in agricultural areas where farmers only 

grow one type of crop.
ÅReduction of deforestation and carbon dioxide emissions by some governments.
ÅRecycling resources rather than dumping waste in landfill.

Greenhouse effect ƛǎ ŀ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎ ǿƘŜǊŜ ǎƻƳŜ ƻŦ ǘƘŜ {ǳƴΩǎ ǊŀŘƛŀǘƛƻƴ ƛǎ ǘǊŀǇǇŜŘ 
within the insulating layer of carbon dioxide in the atmosphere.  Most of the radiation 
from the Sun is absorbed by the Earth, the rest is reflected into the atmosphere and re-
emitted in all directions. 

Humans are increasing carbon dioxide and methane which trap more heat around the 
Earth.
Leads to melting ice caps, rising sea levels, flooding, changes to climate, changes in 
migration patterns, changes in species distribution, reduction in biodiversity.

Higher Tier Only
Impact of environmental change

Distribution of species in an ecosystem impacted by environmental change e.g. temperature, 
water availability, atmospheric gases.

Change may be seasonal (e.g. bird migration), geographic (e.g. soil structure or pH), cause by 
human interaction (e.g. global warming, acid rain, pollution).



Trophic levels

ÅLevel 1: Plantsand algaemake their own food (by photosynthesis) and are 
called producers.
ÅLevel 2: Herbivoreseat plants/algae and are called primary consumers.
ÅLevel 3: Carnivores that eat herbivores and are called secondary consumers.
ÅLevel 4: Carnivores that eat other carnivores are called tertiary consumers.   Apex 

predators are carnivores with no predators. 
ÅDecomposers: microorganisms that break down dead organisms by secreting enzymes into 

the environment. Small soluble food molecules then diffuse into the microorganism.

Pyramid of biomass:
Symmetrical
Label each trophic level
Producer at the bottom

TRANSFER OF BIOMASS

Produces transfer about 1% of the incident energy 
from light for photosynthesis.
Only ~10% of the biomass from each level is 
transferred due to:
Not all the ingested material is absorbed ςsome 
lost in faeces.
Some absorbed material lost as carbon dioxide 
and water in respiration and water and urea in 
urine.
Large amounts of glucose are used in respiration
to moveor keep warm.

FOOD PRODUCTION
Biological factors affecting food security:
Å Increased birth rate
ÅChanging diet in developed world -> scare food resources shipped around the world
ÅNew pests and pathogens that affect farming
ÅClimate change egdrought
ÅCost of farming technologies
ÅConflicts/wars

Farming techniques (battery farms)
ÅEfficiency of food production can be improved by restricting energy transfer from food 

animals to the environment.
ÅLimit animals movement
ÅControl temperature
ÅFeed high protein diet

Sustainable fisheries
ÅFish stocks in oceans are going down so we must maintain fish stocks at a level where 

breeding continues to prevent extinction in some areas.
ÅControl net size
Å Introduce fishing quotas (how much fisherman can catch)

Biotechnology 
ÅGenetic modification to improve nutrition in crops eggolden rice.
ÅProduce mycoproteins(egQuorn) from the fungus Fusarium= protein rich food 

suitable for vegetarians.
ÅThe fungus is grown on glucose syrupin aerobic conditions 
ÅThe biomass is harvested and purified

ÅGenetically modified bacterium produces insulin which is harvested and purified to 
treat people with diabetes.

Separate Science Only



KS4 Science  ςC9 Crude Oil and Fuels
Key Word Definition 

Mixture Made of two or more substances not chemically bonded together.

Hydrocarbon A compound containing only hydrogen and carbon.

Fraction Hydrocarbons with similar boiling points separated from crude oil.

Distillation Separation of 2 or more liquids with different boiling points.

Fractional Distillation Using evaporation and condensation to separate liquids from a 
mixture.

Alkane Saturated hydrocarbon with the general formula CnH2n+2

Alkene Unsaturated hydrocarbon containing a double C=C bond with the 
general formula CnH2n

Flammable Easily ignited and capable of burning rapidly.

Viscous ! ƭƛǉǳƛŘ ǊŜǎƛǎǘŀƴǘ ǘƻ Ŧƭƻǿ ƻǊ ǇƻǳǊƛƴƎ όƻǊ ΨǘƘƛŎƪΩύΦ

Volatile A liquid with a low boiling point. 

Oxidised Describes a substance that has had oxygen added to it, or has lost 
electrons.

Complete combustion The reaction that occurs when fuels are burnt in plenty of air (oxygen), 
producing carbon dioxide and water as products.

Incomplete combustion The reaction that occurs when fuels are burnt in not enough oxygen, 
producing carbon monoxide and water as products.

Cracking The reaction that breaks down long hydrocarbons into smaller, more 
useful ones.

Saturated A hydrocarbon with only single bonds between its carbon atoms.

Unsaturated A hydrocarbon whose molecules contain at least one carbon-carbon 
double bond.

Thermal decomposition The breakdown of a compound by heating it.

Bromine Water An orange liquid that turns colourless in the presence of alkenes.

Crude oil is a mixture of hydrocarbon fractions with different boiling points. 

The alkenes all have a double bond 
between 2 carbon atoms. 

The first 4 alkanes look like this:

You need to learn their names.. 

The fractions are separated using the process of FRACTIONAL DISTILLATION. Each 
fraction has a different boiling point. The crude oil is heated until all the fractions are 
vaporised. Then each fraction CONDENSES at its boiling point. It is cooler at the top of 
the column.

The smaller molecules are MORE VOLATILE and have lower boiling points: they 
condense at the top of the column or come out as gases. The larger molecules are 
MORE VISCOUS and have higher boiling points. They condense at the bottom of the 
column.



Cracking
This is the process used to break large hydrocarbon molecules into smaller, more useful ones.
Thermal decomposition is used in an oil refinery to split the large molecules into smaller ones.
A heavy fraction is heated and vaporised. It is then either:
1 ςPassed over a hot catalyst OR
2 ςMixed with steam and heated to a very high temperature.

You can test for the products of combustion using the apparatus below:

Limewater changes from colourless to milky in the presence of carbon dioxide.
Blue cobalt chloride paper turns pink in the presence of water.
You can also use white anhydrous copper sulfatepowder to test for water; it turns bright blue when it is 
hydrated.

Crackingproduces saturated hydrocarbons, used as fuels, and unsaturated 
hydrocarbons (alkenes)
For example hexane could be cracked to produce butane and ethene.
TIP: The total number of Carbon and Hydrogen atoms on each side of the 
arrow must be the same.

Complete Combustion
When there is sufficient oxygen, hydrocarbons burn to release water and 
carbon dioxide. The carbon and water are completely oxidised.
This is the balanced equation for the complete combustion of methane.

Incomplete Combustion
When there is not enough oxygen, carbon monoxide (CO) is produced 
instead of CO2. CO is a toxic, colourless and odourless gas.  
This is the balanced equation for the incomplete combustion of methane.

4CH4 + 5H2O                 2CO + 8H2O + 2C

Bromine water (an orange 
liquid) turns colourless in the 
presence of ALKENES



KS4 Chemistry: Separate Science
C10 Organic Reactions

Key word Definition

Alkene
Unsaturated hydrocarbon which contains a carbon-
carbon double bond. Its general formula is CnH2n.

Fermentation
The reaction in which the enzymes in yeast turn 

glucose into ethanol and carbon dioxide.

Functional 
group

An atom or group of atoms that give organic 
compounds their characteristic.

Homologous 
series

A group of related organic compounds that have the 
same functional group.

Hydrocarbon A compound containing only hydrogen and carbon.

Hydration
Where water is used to chemicallychange a 

substance- (where water is bonded to the substance)

Condensation 
reaction

Where a bond is formed from the removalof 
hydrogen and oxygen to form water

Reactions of alkenes

Alkenes contain a C=C functional group. This functional group 
makes the alkenes much more reactive than alkanes.

Combustion of alkenes
Alkenes burn with a smokier, yellow flame compared to alkanes 
due to incomplete combustion. This means they release less 
energy and are not as useful as fuels. The products however still 
remain the same ςcarbon dioxide and water

Reaction with halogens
When an alkene reacts with any halogen (Cl2, Br2, 
I2) the C=C double bond breaks and the halogen 
atoms are added to the alkane chain. As the 
halogen is now incorporated into the 
hydrocarbon, coloured water such as bromine 
water would turn colourless

Reaction with hydrogen
Alkenes do not contain the maximum number of 
hydrogen atoms possible. When a hydrogen 
molecule, H2 is added the C=C double bond 
breaks to form the corresponding alkane. 
Typically a nickel catalyst is used.

Reaction with water (steam)
Alcohols such as ethanol can be made from 
ethenegas when reacted with steam. This is 
known as an hydration reaction
The reaction requires energy to heat the gases 
and a high pressure (hence why steam is used 
instead of liquid water).

Functional groups

Homologous 
series

Functional 
group

diagram suffix

Alcohol -OH -ol

Carboxylic acid -COOH -oicacid

Ester -COO- -ate

Alcohols are made by removing one hydrogen atom from an alkane 
molecule and replacing it with the -OH group. They are used as 
solvents, fuels and in alcoholic drinks.
Ethanol can be made by the fermentation of glucose with yeast:  

When reacted with sodium metal, hydrogen gas, is released. This 
reaction is less vigorous than the reactions with water. And produces as 
strong alkali solution (from the sodium alkoxide salt formed).

Alcohols can be oxidised to a carboxylic acid when boiled with an 
acidified oxidising agent which is shown in reactions as [O], for instance 
ethanol will oxidise to ethanoic acid (which is the main component in 
vinegar).

Alcohols and their reactions



Carboxylic acidscontain the functional group -COOH. 
Esterscontain the functional group -COO-.

An ester is made by reacting together a carboxylic acid and an alcohol, along with 

a sulfuric acid catalyst.

Carboxylic acids

All carboxylic acids are weak acids and will react with 
carbonates an bases in a similar manner- producinga salt, water 

and carbon dioxide.

Carboxylic acidsare weak acids as they do not fully ionise (split 
into its constituent positive H+ and negative ions), as pH is a 

measure of the concentration of H+ ions a low concentration of  
these would equate to a acidic pH closer to 7  

Esters

HT only Esters have a distinctive fruity smell and are volatile (evaporate easily). They are 
mainly used in perfumes and flavourings.

The first part of the ester name comes from the alcohol (ethyl) and the second part 
from the carboxylic acid (ethanoate).



KS4 Chemistry: 
C11 Polymers

Key word Definition

Polymer
A substance that is composed of many repeating 

subunits.

Monomer
The small repeating moleculesthat make up 

polymers

Addition 
polymerisation

A form of polymerisationreaction where two 
substances react together to form one new 

substance

Condensation 
polymerisation

A form of polymerisation reactionwhich forms two 
products ςthe now extended polymer and a small 

molecule of either water or HCl

Polyester
Where a reaction between analcohol and a 

carboxylic acid react to form a longer ester which 
Ŏŀƴ ŦǳǊǘƘŜǊ ǇƻƭȅƳŜǊƛǎŜ Ǿƛŀ άŜǎǘŜǊ ƭƛƴƪέ

Polysaccharides
A polymer made of smaller simple sugars as 

monomers.

Proteins
Where water is used to chemicallychange a 
substance- (where water is bonded to the 

substance)

Natural polymer
A polymer that can be made naturally suchas silk, 

wool and DNA

Nucleotide The organic monomerthat makes up DNA

Polymers

Addition Polymerisation

Polymers are typically long chain molecules 
that are made up of up to thousands of 
smaller molecules called monomers. These 
polymers take the name of the monomers 
with poly- as the prefix

Alkenes are great to make polymers such as  
poly(ethene) (durable and transparent for drinks 
bottles) and poly(propene) (strong and is used to 
make ropes) by addition  polymerisation. 

This reaction takes multiple reactants to make one 
ǇǊƻŘǳŎǘΣ ǘƘŜ ŘƻǳōƭŜ ōƻƴŘ ƛƴ ǘƘŜ ƳƻƴƻƳŜǊ άƻǇŜƴǎ 
ǳǇέκ ƛǎ ōǊƻƪŜƴ ŀƭƭƻǿƛƴƎ ƴŜǿ ōƻƴŘǎ ǘƻ ōŜ ƳŀŘŜ ǘƻ 
extend the polymer. The repeating unit in the 
polymer is then shown in brackets with a single 
bond leaving each end.

Higher Tier only- Condensation 
Polymerisation 

Another form of polymerisation reaction is condensation 
polymerisation, as the name suggests- water is usually 
formed in this process.

For this reaction, we do not need a C=C bond, instead we 
use a diol (molecule with a alcohol functional group at each 
end) and a dicarboxylic acid (molecule with a carboxylic acid 
functional group at each end)

Natural Polymers
Natural polymers are found in all living things, we specifically need to 
know about the polymers that make up starch, cellulose and proteins.
Glucose is a simple sugar found in foods, and is a monomer called a 
monosaccharide. These monosaccharides are polymerised via 
condensation polymerisation. This forms polysaccharides such as starch

Diagrams of glucose

cellulosestarch

Starch and 
cellulose can be 
used as storage 
for glucose to 
later be broken 
down

HT only- Making polypeptides from amino acids

Polypeptides are the building blocks 
for protein and the monomers for 
polypeptides are called amino 
acids. They are named as such as 
they have a amine (NH2) group at 
one end and a carboxylic acid group 
(-COOH) at the other end, meaning
both an acid an base are in the 
same molecule. This reaction is a

condensation polymerisation reaction, but the bond that extends 
the polymer is called a peptide bond as a peptide is made

DNA
DNA is another example of a natural polymer made of monomers 
called nucleotides (made of sugars bonded to phosphate groups 
and 1 of 4 different bases)

Nucleotides bond 
together via 
condensation 
polymerisation



KS4 Chemistry:  /мо ¢ƘŜ 9ŀǊǘƘΩǎ Atmosphere

Keyword Definition

Atmosphere
The relatively thin layer of gases that surround 
planet Earth 

Carbon capture 
and storage

A technique that involves capturing carbon 
dioxide produced by burning fossil fuels and 
pumping it underground to be absorbed by 
porous rocks so that it is not released into the 
atmosphere 

Carbon footprint
The total amount of carbon dioxide and other 
greenhouse gases emitted over the full life cycle 
of a product, service or event 

Global dimming

A process that reduces the amount of sunlight 
ǊŜŀŎƘƛƴƎ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ Lǘ ƛǎ ŎŀǳǎŜŘ ōȅ 
particulates in the atmosphere reflecting light 
back into space before it can reach Earth 

Incomplete 
combustion

when a fuel burns in insufficient oxygen, 
producing carbon monoxide as a toxic product 

Nitrogen oxides

Chemical compounds produced when high 
temperatures cause nitrogen gas in the air to 
react with oxygen. Nitrogen oxides are toxic and 
can cause acid rain 

Particulate
small solid particle given off from motor vehicles 
as a result of incomplete combustion of its fuel

9ŀǊǘƘΩǎ 9ŀǊƭȅ !ǘƳƻǎǇƘŜǊŜΦ LƴǘŜƴǎŜ ǾƻƭŎŀƴƛŎ ŀŎǘƛǾƛǘȅ ŦƛǊǎǘ ǊŜƭŜŀǎŜŘ ǘƘŜ ƎŀǎŜǎ ǘƘŀǘ ŦƻǊƳŜŘ ǘƘŜ 9ŀǊǘƘΩǎ ŜŀǊƭȅ ŀǘƳƻǎǇƘŜǊŜΦ
!ǘ ǘƘŀǘ ǘƛƳŜΣ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜ ŎƻƴǎƛǎǘŜŘ Ƴŀƛƴƭȅ ƻŦ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ǿƛǘƘ ƭƛǘǘƭŜ ƻǊ ƴƻ ƻȄȅƎŜƴΦ 
Volcanoes produced nitrogen that gradually built up in the atmosphere, along with methane and ammonia. 
²ŀǘŜǊ ǾŀǇƻǳǊ ƛƴ 9ŀǊǘƘΩǎ ŜŀǊƭȅ ŀǘƳƻǎǇƘŜǊŜ ǿƻǳƭŘ ƘŀǾŜ ŎƻƴŘŜƴǎŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ ǎŜŀǎ ŀƴŘ ƻŎŜŀƴǎΦ 
Evidence is limited since it is thought this occurred 4.6 billion years ago.

How did the levels of oxygen increase?
2.7 billion years ago, algae first produced oxygen. Gradually over time, the levels of oxygen in our atmosphere increased 
as plants evolved. Oxygen is produced by plants in the process of photosynthesis. 

How did the levels of carbon dioxide 
decrease? Algae and plants decreased the 
percentage of carbon dioxide in the 
atmosphere by photosynthesis. Carbon 
dioxide was also decreased by the 
formation of sedimentary rocks (limestone) 
linked to ocean formation and fossil fuels.

9ŀǊǘƘΩǎ aƻŘŜǊƴ !ǘƳƻǎǇƘŜǊŜ 
Å78% nitrogen
Å21% oxygen  
Å0.9% Argon
Å0.04% Carbon Dioxide

Sulfurdioxide
Sulfurdioxide is an atmospheric pollutant. It is a gas that is produced from the burning of fossil fuels. Sulfurdioxide 
dissolves in rainwater and produces acid rain. Acid rain causes damage to forests, kills plants and animals that live in 
aquatic environments and damages buildings.

Nitrogen
Nitrogen and oxygen react together to make oxides of nitrogen. This occurs inside a car engine where there is a high 
temperature and pressure. Nitrogen compounds are grouped together with the general formula NOx. 
Nitrogen compounds, along with sulfurdioxide, are also responsible for acid rain. 

Carbon monoxide is a poisonous gas. It is colourless and odourless. Carbon monoxide works by binding to the 
haemoglobin in your red blood cells. This prevents them from carrying oxygen to the cells around your body. Carbon 
monoxide detectors are used to detect levels of the gas in the surrounding air and are often placed near gas-powered 
boilers to detect gas leaks. 

Particulate carbon (soot) irritates the lining of the lungs making asthma worse and could cause cancer. Global dimming 
ƛǎ ŎŀǳǎŜŘ ōȅ ǇŀǊǘƛŎǳƭŀǘŜǎ ƻŦ ŎŀǊōƻƴ ōƭƻŎƪƛƴƎ ƻǳǘ ǘƘŜ {ǳƴΩǎ Ǌŀȅǎ ŀƴŘ Ƴŀȅ ǊŜŘǳŎŜ ǊŀƛƴŦŀƭƭΦ



The greenhouse effect
1. The earth and its atmosphere are very similar to that of a greenhouse. The greenhouse gases 
(CO2, water vapour and methane) in the atmosphere trap the heat and keep the earth warm. 1. The 
electromagnetic radiation at most wavelengths from the sun passes ǘƘǊƻǳƎƘ ǘƘŜ 9ŀǊǘƘΩǎ 
atmosphere. 

2. The Earth absorbs 
electromagnetic radiation with 
short wavelengths and so warms
up. Heat is then radiated from 
the Earth as longer wavelength infrared radiation. 

3. Some of this infrared radiation is absorbed by 
greenhouse gases in the atmosphere. 

4. The atmosphere warms up 

Human activities can increase the amounts of greenhouse gases in the atmosphere.
- More farming: Increased farming of crops and farm animals such as cattle are leading to an 
increase in levels of methane. 
- More landfills: Garbage in landfills undergoes decay (decomposition) and releases methane. 
- Energy consumption: Fossil fuels are being burnt to keep up with energy demands, leading to 
increase in levels of carbon dioxide and methane. 
- Deforestation: Forests are cleared for agriculture or development, so most of the carbon in the 
burned trees escapes to the atmosphere.

Global climate change

Based on peer-reviewed evidence, 
many scientists believe that human 
activities will cause the temperature 
ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜ ǘƻ
increase at the surface and that this 
will result in global climate change. 

A rise of just a few degrees in world temperatures can cause drought, flooding in others, 
melting of polar ice caps leading to raised sea levels, increased coastal destruction. 

What is the link between carbon dioxide and global warming?
There is a strong correlation between the percentage concentration of carbon dioxide in the 
atmosphere and increased global temperatures. The impact of this is that the polar ice caps are 
melting, sea levels are rising and habitats and rainfall patterns are changing.

Combustion
Combustion is the burning of fuels. When burnt, these fuels release gases (carbon 
dioxide, water vapour, carbon monoxide, sulfurdioxide and oxides of nitrogen) into the 
atmosphere. 
Complete combustion occurs when there is enough oxygen for a fuel to burn. 

propane + oxygen    carbon dioxide + water 
C3H8 + 5O2 3CO2 + 4H2O 

Incomplete combustion ƻŎŎǳǊǎ ǿƘŜƴ ǘƘŜǊŜ ƛǎƴΩǘ ŜƴƻǳƎƘ ƻȄȅƎŜƴ ŦƻǊ ŀ ŦǳŜƭ ǘƻ ōǳǊƴΦ ¢ƘŜ 
products in this reaction are water and poisonous carbon monoxide. Carbon particles 
(soot) may also be seen. 

ethane + oxygen carbon monoxide + water 
2C2H6 + 5O2 4CO + 6H2O 

The carbon footprint is the total amount of carbon dioxide and other greenhouse gases emitted over the full life cycle of a product, service or event. The carbon 
footprint can be reduced by reducing emissions of carbon dioxide and methane. 



KS4 Chemistry C14 ς¢ƘŜ 9ŀǊǘƘΩǎ wŜǎƻǳǊŎŜǎFinite and Renewable Resources
Finite resources from the Earth's 
crust, oceans and atmosphere will 
one day run out. They can be 
processed to provide energy and 
useful materials. Renewable 
resources are those which will not 
run out in the foreseeable future.

KeyTerm Definition 

Finite Will run out eventually

Renewable We can replace them as we use them

Sustainable meets the needs of the current generation without 
compromising the ability of future generations to meet their 
needs.

Potable Safe to drink, Drinkable

Pure a pure substance consists of only one element or one 
compound

Distillation A method of purifying a liquid by firstheating it then cooling 
it.

Reverse 
Osmosis

A water purification process that uses a partially permeable 
membrane to remove ions, unwanted molecules and larger 
particles from drinking water

Sewage Waste water and excrement transported in sewers

Aerobic In the presence of oxygen

Anaerobic Without oxygen being present

Bioleaching A method of extracting copper from low-gradecopper ores 
using bacteria

Phytomining A method of extractingcopper from low-grade copper ores 
using plants that absorb the copper ions

Life Cycle 
Assessment

A process that assesses the impact of a product, process or 
service on the environment 

Recycling Theprocess in which waste materials are processed to be 
used again

Blast 
Furnace

The huge reaction vessels usedin industry to extract iron 
from its ore

Making water Safe to Drink

óNatural 
resourcesô + 
agriculture 
provides:
Å Food

Å Timber

Å Clothes

Finite resources are 
processed to get us
Å Energy 

Å materials

e.g. Cotton is 
natural and we 
grow cotton 
plants.  OR we can 
use synthetic 
materials e.g. 
nylon

e.g. Coal, oil and 
gas are used for 
energy.

e.g. metal ores are 
mined to get 
metals.

Potable water must have low levels of SALTS and 
aL/wh.9{ όƛǘ ƛǎƴΩǘ t¦w9 ǿŀǘŜǊύ

Rainwater in lakes, 
rivers and reservoirs

Filter

Steriliseςchlorine, 
ozone, or UV light

Why? To remove 
insoluble solids

Sewage

Screening and 
grit removal

Sedimentation

Aerobic 
treatment 
of effluent

Anaerobic 
digestion of 
sludge

Why? To kill microbes

Salt water
Desalination

Distillation

Using membranes 
e.g. Reverse osmosisLBoth use a lot of energy

Humans use the Earth's natural resources for a number of 
purposes, including:
Å energy and fuels for warmth
Å building materials for shelter
Å food through farming
Å fuels for transport
Å materials for clothing
The human population is growing very quickly and many 
people argue that humans are using up the Earth's finite 
resources at a rate which is too fast and therefore 
unsustainable



Life Cycle AssessmentsAlternative Metal Extraction

Phytomining

1. Plants are grown in soils rich 
in metals.
2. Plants take in copper. 
3. BURN plants
4. Metal is then extracted from 
the ASH 

Why bother? Running out of 
high grade metal ores

Bioleaching

Bacteria 
feed on 
metal ore

ΨƭŜŀŎƘŀǘŜ 
ǎƻƭǳǘƛƻƴΩ 
contains 
copper 
compounds

How to get the copper from the 
compound

Displacement using 
scrap iron

Electrolysis

[/!Ωǎ ŀǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ƻǊŘŜǊ ǘƻ ŦƛƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀ 
product on the environment.

Reducing use of resources

wŜŘǳŎŜΧuse of 
limited resources

wŜŘǳŎŜΧuse of 
energy resources

wŜŘǳŎŜΧwaste and 
environmental 
impacts

Copper comes from a rock 
called malachite

Electrolysis only works on 
molten or dissolved ions

Copper 
sulphate 
solution 
(aq)



KS4 Physics: P9 speed and motion

Distance time graphs

Shape description

stationary

Constant speed

Constant speed

Slowing down - deceleration

Speeding up - acceleration

gradient The gradient at any point is the speed.You 
can measure the gradient at any point on a 
curve by taking a tangent.

Equations
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a = acceleration (m/s2 or ms-2)
v = final velocity (m/s)
u = initial velocity (m/s)
t = time (s)
s = distance or displacement (m)
ɲ= change in
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HT: Gradients and tangents
The gradient on a distance time graphs is the speed. The gradient on a 
velocity time graph is the acceleration.

If the line is curved you can calculate the gradientat a certain point by 
taking a tangent. For example:
What is the acceleration of the object at 10s? 

Take a tangent to the curve at the 10s point 
(a tangent is a line that runs parallel to that exact part of the curve, it 
should just touch the curve but not cut through any other part)

ὫὶὥὨὭὩὲὸ
ὧὬὩὲὫὩὭὲώ

ὧὬὥὲὫὩὭὲὼ ὫὶὥὨὭὩὲὸ
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ὶόὲ
or

Calculate the gradient of the tangent, draw vertical and horizontal lines 
to the tangent. Measure rise and run.

ὫὶὥὨὭὩὲὸ
ὶὭίὩ

ὶόὲ
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ςπ
ςάȾίς

1

2
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A) The weight force is greater than the air resistance force therefore the sky diver is accelerating. The sky diver 
continues accelerating, but at a decreasing rate due to the increasing air resistance caused by their increasing 
velocity. 

B) The weight force and the force of air resistance is the same (resultant force = zero) so the sky diver travels at a 
constant speed. The Sky diver reaches terminal velocity, travelling at a constant velocity. 

C) On opening the parachute the air resistance becomes greater than the weight force.The skydiver opens the 
parachute and the sky diver decelerates. 

D) As the skydiver slows, the air resistance decreases until it becomes the same as the weight force. The sky diver 
reaches a new terminal velocity (constant velocity)

E) The skydiver reaches the ground. The weight force is balanced by the normal reaction force exerted by the 
ground. Their velocity drops to zero.

Falling objects start with 
an initial acceleration (A-
B). Acceleration 
decreases due increasing 
air resistance (B-C). They 
reach a terminal velocity 
as weight and air 
resistance forces become 
equal and opposite (C-D).

HT: The area under a 
velocity time graph = 
displacement

Velocity time graphs

Object 
stationary

constant 
acceleration

Object at a 
constant 
velocity

Constant 
deceleration

Shape description

Constant speed

acceleration

deceleration

Increasing deceleration

Decreasing acceleration

gradient Accelerationor deceleration

HT: Circular motion ςan object moving in a circular motion can 
have a constant speed but its velocity is constantly changing as it 
changes direction (remember velocity is a vector quantity with a 
magnitude and direction) 

Uniform acceleration means accelerating at the 
same rate. The graph above shows non-uniform 
acceleration. Uniform acceleration will give a 
straight line on a velocity time graph.

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiy4L6Lsa_kAhXWAWMBHa5lBmcQjRx6BAgBEAQ&url=https://www.ck12.org/c/physics/velocity-vs-time-graphs/lesson/Velocity-Time-Graphs-MS-PS/&psig=AOvVaw1HoS9WnbVAv_P_VYStQvfv&ust=1567419034532696
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiy4L6Lsa_kAhXWAWMBHa5lBmcQjRx6BAgBEAQ&url=https://www.ck12.org/c/physics/velocity-vs-time-graphs/lesson/Velocity-Time-Graphs-MS-PS/&psig=AOvVaw1HoS9WnbVAv_P_VYStQvfv&ust=1567419034532696


OCR GCSE Computer Science (J277)J277/02 - Computational Thinking, Algorithms & Programming

Questions in this section may ask you to perform the following:
Å Recall the different stages of Computational Thinking and be able to define each one.
Å Be able to read/write algorithms in Flowchart, Pseudocode, or structure diagram formats.
Å Be able to recognise the symbols used in a flowchart.
Å Be able to follow a trace table to determine the output of a given algorithm and also determine the 
ŀƭƎƻǊƛǘƘƳΩǎ ǇǳǊǇƻǎŜΦ

Å Know the operations of the two searching algorithms (linear search/binary search).
Å Understand that the linear search searches for an item by examining every item in the list before 

determining that an item is or is not there.
Å Understand that the linear search algorithm is a simple search algorithm, but that it is also inefficient 

as its effectiveness deteriorates as there are more items to search.
Å Understand that the binary search is a divide an conquer algorithm that gets more and more efficient 

(as it halves each time).
Å Can perform a a binary search, showing each of the stages.

You will need to know the difference between the Linear 
(also known as serial) Search and the Binary Search. You 
could be asked to perform the linear search and to 
identify the elements in the list that have been examined 
before the named search item has been identified.

For the Binary Search, you will be 
asked to perform the first pass only 
(make sure the largest number is 
travelling to the end of the line).

A Structure Diagram 
is useful for 
decomposition

You need to know al of 
the Flowchart Symbols

Trace Tables help us determine 
the outcome of an algorithm. 
We can use 



OCR GCSE Computer Science (J277)J277/02 - Computational Thinking, Algorithms & Programming

The main programming constructs are: 
Sequence, Selection, and Iteration.
- Selection methods include the use of 
LCΧ¢I9bΧ9[{9and the SWITCH CASE
statement.
- Iteration methods include: WHILE, FOR, 
and DO...UNTIL.

You will only be 
expected to 
perform a first 
pass using a 
Bubble Sort.


