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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 a two and then three word
sentence:

It hurt. | was dying!

Snow fell. Flakes floated precariously.

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 epiphora (epistrophe)

I candot believe |
Everything is gone . My television and
electronics are gone. The money | left

on my nightstand is gone.

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 & coordinating
conjunction: for, and, nor, but,
or, yet, so)

The spotted green frog jumped into the
pond when the hawk flew overhead.
(complex @ subordinating 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 a past participle -Eed é
Glazed with barbecue sauce, the rack
of ribs lay nestled next to a pile
of sweet coleslaw.

st

Use a present participle -Eng é
Whistling to himself, he walked down
the road.

st

Use a tricolon (tripartite list):

A

61l stand thembled hy the a
task before us, grateful for the trust
you have bestowed, mindful of the
sacrifices borne b

Snap! Crackle! Pop! (Rice Krispies slogan)

Use a conditional sentence:

When people smoke cigarettes, their
health suffers.

If I had cleaned the house, | could
have gone to the cinema.

Use paired adjectives to describe a
noun:
Take a look at this bright red _spider.

Lucki | y, widtdangesonsd bne.a

Use anadiplosis (yoked sentence):

Building the new motorway would be
disastrous, disastrous because many
houses would need to be destroyed.
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Use different sentence types:
The wind is blowing. (declarative)

our ancestors. o
Put'your pen down. (imperative)
Who do you trust most in the world?
(interrogative)

Pollution is killing us!  (exclamation)

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

.
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Full Stop

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.

{ Ayl
A{lo

w2l R
w2l R A

t SGSNQa
t SG§SNQa

Exsbamation Mar@
Exclamation marks express strong
emotions: forcefulness, commands, anger,

COMMAS

Commas are used to separat
1) items in a list .
Bert, Ernie and ElImo are my three pet rats
2) dependent clauses and phrases
While | was in the batfthe cat scratched
at the door. That meanpbecause [wasonfs W g A f f

Quotatiom Marks

Quotation marks show exact words that

é are spoken or written by someon@

W52y Qi 6S tIFGSHQ

0SzQ a2 fohte

excitement, surprise etc.
52y Q0 o0dz22 GKI G
R2H LQY FTNBSH , 2dz
¢KSe QNB | f & nten étiéﬁégw
2KFGUa ySseKw W
2 KSy |

Dashes are used forgsenthesis: 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
T the size of a pillow in a mighty clay
oven. Paul felt hungrg more hungry than
KSQR S@SNJ oSSy o

OF NH

NB

Aafyewe
hNYE KBHSt% Bxeter and RAGsmah in

82dz® Zﬂ)@?%ﬂija @n

@Qucrtion [[’I]@T

Question marks are used at the end of
direct questions instead of a full sto
What is your favourite food’)p?
How do you feel today?

An indirect question ends with a full @p
rather than a question mark:

my own in the housd, had to get out to let i @ SELISOG YS o6ST2JLQR tA1S G2 1y2¢ 4KI

him in. Thankfully | had a towel handy! this time. | wonder what happened.
Semi-colom Apostrophe

Semicolons are used to separate two C ) ]]' on @ An apostrophe is used to show: 9

sentences that are closely related: 9 ol E 11 ) @ 1) omission- where a letter or letters has

It was winter; the snow was falling heavilj 1)begin a list. been missed out.

Ihave, three pet rats: Bert, Ernie and EIm
§le that what follows it is an
pla% gn r elaboration of what
precedes it.
Unfortunately, the weather forecast was
wrong: it rained all day!

They gap pis erugeq 19 sppajale iteg |
Ils‘ft mqp% f Ionge{r 9{1 se$ h@v& B?Ie”f

Carllsle and York in the

nd Cromer, Norwich, and
Lincoln in the East.

Ellip s!s

Ellipsis is used to:
1) show a pause or hesitation in

Brackets

Brackets are used in pairs folgpenthesis!
a word or phrase inserted as an

(=]l

explanation or afterthought into a passag a2vyS2yS$Qa aLISSOK
hich is grammatically complete witho L R2y UG 1y26 X
it. E.g. 2) build tension or show that something is

Andrew Jacklin (last year's losing finalist)] \,nfinished.
expected to win this heat. [ 221 Ay 3
Tigers are carnivores (meat eaters)! gKIFG KS

dzLJ>X t I dzt
alg X

doesnotA R2 SayKamAL QY

2) possessior when some thing/one
owns something. Thankfully, they played
{dza | y Qa
y 2

3 YSD LydSN

Kl & 3 NR Beyisedo@s dzii




} Dystopian Narrativéhe Machine Stofsy E.M. Forster
Writing a formal letter

Above her, beneath her, and around her, the Machine hummed eternally; she did not
. noise, for she had been born with it in her ears. The earth, carrying her, hummed as i
35 Hiolscus Crescent silence, turning her now to the invisible sun, now to the invisible stars. She awoke an

Andaver room light.
HGﬂiS AKuno! 0o

SP10 3NE I wi || not talk to you, 0 he answered,
Have you been on the surface of the
His image faded.

Z21B Bakers Sreef reader's Again she consulted the book. She became very nervous and lay back in her chair pz
London e directed the chair to the wall, and pressed an unfamiliar button. The wall swung apart
NWT 6XE - Through the opening she saw a tunnel that curved slightly, so that its goal was not vis

o Februuw, 00 she go to see her son, this would be the beginning of the journey.

. Of coursesheknewallabouthecommunicatisystemTherewasnothingnysterious it. She
Dear i or Madam Formal Salutation: Sir/Madam/Mr Roderick/Mrs Roderick wouldsummora car and it wouldfly with her downthe tunneluntilit reachedhe lift that

communicatesiththe airshipstationthe systermmhadbeenin usefor manymanyyearsjong

| om wifing because you chair a committee in charge of the compulsory wearing of school unifoms, | ama studentat || - Deforethe universaéstablishmerf the MachineThosefunnyold days,whenmenwentfor
T changefairinsteaafchangintheairintheimoomsAndyetd shewasfrightenedfthetunnel

shehadnotseenit sinceherlastchildwvasborn

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

It was snowing again. Gentle giginted flakes from a picture book were settling on her jacket sleeve.
mountain air prickled with ice and the smell of pine resin. Several hundred metres below lay the da
outline of SairBernarden-Haut, their Pyrenean resort village; across to the west, the irregular peaks
the mountain range.
X
If there are few moments in life that come as clear and as pure as ice, when the mountain breathed
at her, Zoe knew that she had trapped one such moment and that it could never be taken away.
Furthermore, ... Everywhere was snow and silence. Snow and silence; the complete arrest of life; a rehearsal and 3
echo of death. She pointed her skis down the hill. They looked like weird talons of brilliant red and ¢
£ the powder snow as she waited, ready to swoop. | am alive. | am an eagle.
TRV fomal sign off: Yours faithfully (Si/Madam = Faithfull) (VifMrs = Sincerely x | |
Batis Johnson The noise itself filled her ears and muffled everything, and then there was silence, and the total wh
faded to grey, and then to black!




Conclusion Intro:My address right hand side, +

Climax (turning point, heightaaftion/problem at its woyst To conclude, date, school address left,
A use exciting adverbs and verbs; repeat RQ, Dear Mr Cole -
A accelerate pace and heighten tension using lots of shorter sentengés. Quite simply, Should we consider discontinuing Counter reasorall
yes! wearing a school
asked? Quite simply, yes! Within this 00K same so no
Yours letter, you will find several argument; Prejudice/bullying ove
Sincerely setting out precisely why we should clothes,
make this change. Argument reasomo
Counter reason: individualism, learning
: : ho we are
- . oldfashioned v
Rising Action " . i
(build towgrds conflict): TR e, =0 CaSIEE Supplggrlqtr‘ispxl:mple
A build on character, continue |l sndt part
setting, plot; Argument reason SOMmELEIED learning at school
A introduce a . . . other traditions Audience Headmaster ga
. Falling actiorfturning burnt witch lept about learning how tc
complication/problem; int. height of urnt witches, siets Purpose Argue change dress appropriately
A builatension/ point, height of on straw, walked uniform ) :
. ' action/problem at its e T learning who we are,
excitement; : : : learning how to judge
A use interestin wors}: di scontinued - :
diect 9 CNE2GF 30 tgvgﬂs happen to Supporting people on what is
adjectives, sensor g B ,
J olve’th p'FobIem? exampleanecdote, inside, not what wear

descriptiofigurati the Story Mountain is
languagetc.

X use experts
the best for planning

naratives (stories). Counter reasortost cheaper as not designer or from
shops making huge profit
Argument reasortost of blazers, trousers and skirts
from schoahishop expensive as no competition, own
clothes mix 6nd match so fewe
weekends so more use,
Supporting examplemotive language: force poaorer

Of circular families to go without, statistics
mysterious atr ' e character learng

A use descriptive voca A how are things different now

and describe the main characte [ A is there an exciting twist or cl
A foreshadow what is to come. hanger ending?




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

Shakespeare wrote across the periods of two monarchs: Elizabeth |
(Elizabethan) andJamesl( Jacobean). His plays wr
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 Ma ¢ b e t h Otise topriemt &nd punishment of a
traitor who committed regicide (kildl
would have appealed to King James |.

He had been King of Scotland for 36 years when he became King of England
(1603).Hewas an admirer of Shakespeareos
actingcompany. Ki n g J afangl\sctaisned to have descended from an

hi storical figure named Banquo, as S
prophesy 6you shall get Ki Kiggsldmes Isnanind
when writing a play about Scottish ancestry.

Despite the strength and popularity of Elizabeth |, 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 Macbethdés more masculine traits
ambition and violent cruelty, asking
Macbeth as hi s 0 pwauldmeerbeen dercajvedeasat ne s s

unnatural, dangerous, and shocked the audience.

Yearll-Temms1&2

v’

Machetf KnowLEDGE ORCANIER R

At the time, superstition, the belief in witches and the supernatural was very strong; many so-
call ed owitches6 wkngé&amdéseame to betielve thatrhe and Hisavikeehad
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. TheWi t c hes 6 p,Magbdthe ci e s
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!

play:s o . i 4 S
The Great Chain of Being

Cod
Angels
Kings and Queens
Conunaners
Animals
Planits
Nonliving Things

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 | (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. Aplayabout -gi @
king being usurped, and the ensuing punishment of the king-slayer, would have gone down well
with King James |!




l Sceneby-Scene Summary and Key Quotations:

|Act1 Scl Three witches meet on a heath. They plot to trick Macbeth at a later time. ' O0Fair is foul, foul is fair,; '
YAY3 5dzyOly A&a G2fR 2F al OoSGKQAa ONIJGSNE Ay ol biNoSdolr® & $ifattad Tha¥i®a d3y TS
Act1 Sc 2 . : . , . : .
with news of his promotion to Thane of Cawdor. € And with his former ti
Act1Sc 3 The witches confront Macbeth and Banquo, and deliver their prophecies. oAl I hail Macbeth, hail t o t
The messenger arrives to tell Macbeth that he is the new Thane of Cawdor! hail to thee, Thane Ca
| Act1 Sc 4 King Duncan pronounces Malcolm (his eldest son) to be his successor. ' 0that is a step, On owlha}mc h

GBSy ' 0 al OoSGKQa OFaufSz [FRe al O6SiGK NJSOSAQ aolyoUSlslpSINJl?NEYhF&kYt%dﬂ@fhyﬁAyﬁBrlﬂfﬁ
{KS LXIFya YAy3d 5dzy Ol yQa YdzZNRSNE 0 dzi | a I O 0 &aito the2td toff Juyf R (0F  Tddztr TeAsft

|Act1806 YAY3 5dzyOly I NNA@SA +d al 068GKQa OF & fléq9 Qogh dxusC ty gRe U 0? ”Bz(fut OYSSty‘u gV ex ol r\Eu
IAct 1Sc7 Macbeth has doubts about the assassination. Lady Macbeth talks him around! l ol f it were done, when o6ti s d
Act? Sc 1 Banquo and Fleance arrive. When they depart to bed, Macbeth sees a\fision ofadag r A 60l s this a dagger whi ch
f SIFRAY3 KAY (26 NR&views iyad a gositye@ign/ Q a | NJThe handle toward my hand?
Act 2 Sc 2 Macbeth kills the King, and emerges from the chamber shaken. He has forgotten to place th 60Sl eep no more! Macbeth e
with the chamberlains to absolve himself of blame. Lady Macbeth has to return them. Neptuneds ocean wash this
ct2Scal Macduff arrives and finds King Duncan dead. Macbeth explains that he killed ~ 6The night has been unrulyé
theguiltyf 22 1Ay 3 OKI YOSNIFAYy&a Ay NI3ISH YAy3 §5dzy Ol yQa tiRg de &rfISISCDWasaIfO@\SeHKodksi
al O6SGKET FSINAY3I GKS LINRPLKSOASA Loz2dzi §. ' yljd@R&d RS&AOBYRLI Yda da)\Bahy{Boeyt
Act3 Sc 1 : : :
arranges to have Banquo and Fleance killed. must find it out on
Macbeth tells his wife of his plan to kill Banquo, but not the details. OWe have scorched the snake
ct3ScAB . : . . .
Elsewhere, the murderers kill Banquo, but Fleance escapes. i's my mind éBe innocent of t
Act 3 Sc 4 Macbeth holds a banquet. He sees the ghost of Banquo and becomes hysterical. 60But now | am cabined, cri
Lady Macbeth eventually asks the guests to leave. Which of you have done
t3ScH The witches are scolded by Hecate for their meddling. 6May soon return to this
Elsewhere, Lennox tells of Macduff gathering an army to fight Macbeth. Under a hand accursed
Act4 Sc 1 Macbeth again visits the witches, and through terrible apparitions is given several new propflecies 6 bewar e Macduff; €é none
regarding his fate. The witches then vanish. never vanqui shed be, Dlmnsmalndh i IGIr
ct4ScB al ORdzT T Qa ﬂ)\"F.S. 'y R QK)\f RNBY | NB YdzNR ocf\/lac%lect)%quQa I aalfaoarAFySJahaloalnln%FiwdéTa
unite in order to fight Macbeth.




Sceneby-Scene Summary and Key Quotations:

Act5 Sc 1 A doctor and gentlewoman watch Lady Macbeth sleepwalk. She talks of the murders of Whdzi RIFIYYSR aLRaz 2dzi
Duncan and Banquo, and imagines stubborn blood on her hands. GKS 2fR YIly G2

Act5 Sc 2 Lords discuss how the rebel army will gather at Birnam Wood. W2 K G R2Sa GKS d&NY

Act5 Sc 31

Act5Sc5 I aONBIY A& KSIENR |G alOoSikKQa OFaidfSo [BF Re Yah ddinosS (2Kdzih &0 N?P\SQ-H?AGbI-éyﬂE\fA(Vﬁ\I-RVS[
numbly. A messenger reveals that the trees of Birnam Wood are advancing! - L2 2NJ LI I e SN XKSI NR

Act5 Sc& The battle begins. Macbeth fights without fear. The castle is breached. Yo K2NNBR (&8Nl yidQ

Macbeth and Macduff finally meet. Macduff reveals that he was born by caesarean section Wal ORdzZFT ¢l a FTNRBY KAa Y2iK

ST Oy2i0 Woe 62YLYy O2NYOQ0 1S 1Atfa al OoBiKd alfO2f VARE WNFOtRAYER2HA

The Structure of aTragedy Play:

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

He suffers fromhamartia: a fatal flaw a personal failing or wrong judgemerthat eventually will
cause his dokhamartalils. hMasc béevtahudlst i ng ambi ti on®& which | ea

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

v Macbeth kills a King and believes onone.gg oman
’\ 3‘1 There is aperipeteia :turning point. In Act 3.1 Macbeth believes he must now
i e keep killing in order to protect his power.

Anagnorisis occurs: crucial discovery. Macbeth realises he is not invincible as
OMacduff was from his motherds womb untimely r

The tragic hero cannot escape memesis: a punishment that the protagonist cannot avoid, usually occurring as a resulthofnis.
Macbet hds inevitable death is a punishment ffor

The audience experienaatharsis : somefeelings 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.



Macbethrepresents bravery, ambition, betrayal and guilt. He is the lead protagonist of the play, t
tragic hero. He is introduced as a Scottish general who is a loyal warrior, a brave and s
soldier. However, he is easily persuaded to commit the murder of a king that he loves
GAUOKSEAQ LINPLIKSOASA YR KAa ¢gAFTSQa 32|
psychotic tyrant. He becomes a cruel and destructive king, who responds to all thre
(including his own insecurities) through violence and murder.

neady MacbetNB LINS A Sy da | YOAGAZ2Y S OdzyyAyg
rebel who challenges the submissive role of women, andlitime right of
kings. At the beginning of the play, slseems stronger than Macbeth, urgir
and aiding him to kilDuncan. Later, however, she becomes tormented witl
guilt and madness, unable to come to terms with what they have done. Hps
conscience affects her to such a degree that she eventually commits suicgs

King DuncanKing of Scotland, symbolises nobility, dignity and trust. A compliment to royalty, he
respected, trusting, but then betrayed as Macbeth murders him in order to fulfil his ambition and
GAGOKSEAQ LINRPLIKSOed IS A& || @GANLd2dza YAy3:

When he dies, order in Scotland is shown to be shattered and only restored when his son, Malc
eventually takes the thron&ing Duncarforms a stark contrast with Macbeth as king. % ¢

® ¥

'TheMacduffssymbolise family, loyalty and vengeance, serving as a contrast to the
Macbeths.Macduffs | { O2G0A&aK y206tSYlIy> A& Rdz
from the beginning. His wife and young son are murdered by Macb#dbduff leads the
oFradtsS +r3arAyald al OoSGKQa GeNYyyAOlf N
fAYS 6AGK (GKS 6A00KSAaQ LINRLIKSOe | a KS
Malcolm to the throne.

Banquosymbolises nobility, loyalty and trust. He is a brave and noble gentleman who is a friend
fellow soldier to MacbethBanquois also given prophecies by the witches, but he chooses not to
on them and so is il to the character of Macbeth. After being murdered} Yy |j didRr@turns to

haunt Macbeth. L | OY A | L _T Y

A

A OP A A Odkain®

Dramatic irony is when the audience is aware of something one or more character is not. Duncan trusts Macbeth while the awdi& T T x

murder.

An aside is intended to be heard by the audience, but not heard by other characters nearby on stage. Shakespeare revealsthtacdh Al AEOET 1

asides.

(LM sleepwalking).
I OEUOEI EA PAOOAOI
eerie chanting: DOUble/ DOUble/ TOIL and / TROUble

arfteWitchesrepresent the supernatural, evil, trickery, and manipulation. |
hthey use charms, spells and prophecies to prompt Macbeth to murder |

YR YS@OSNI IAGS (GKS Fdzf f | yagSNI 5K S8
his tragic end; they pleasure in toying with human lives and emotioRis [~ /e ¢ 1 & + \on

Vs

€I

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.

Normal speech. Shakespeare uses it to shdack of power j , A AU

| DEM-dBl DO - da@O1d-tlafDBEM-daOHe udediiitls wheh théwjtches speak their spells, making it sound like

EA8O

Qu

ﬂ

A soliloquy is a speech said by a character aloneonsta§eE AEAODAAOA OOAO - AAAAOESO OI 1 EIT NOEAO OI ‘

|

-800 AOOAT A Adks@tormaliyE A - 6 OORA A O BIBsS & bwhtrol, - ﬁ




The main themes and ideas that lie beneath the surface of Macbeth:

Ambition and Power : Shakespeare exposes the dangers of ruthless ambition when it isj
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 tk
AT Op1 A TTAA OEA ETEOEAI AOEI A EO ATIIE
and cruel as he desperately attempts to hold on to power.

alliteration

allusicn

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

because it was destiny, or because of the actions that Macbeth chose to take?

guestion the notion of fate vs free willk does the story pan out the way that it doeg

! an Act

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
the throne). In line with the beliefs of King Jame3$he 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.

foil

a Scene

Genderr4 EA - AAAAOEOG OAI AOGEI 1 OEED AEAI T AT CAO Agb
challenges what it means be a woman (be submissive, bear children, lack ambition etc.) and |
AEAT 1T AT CAO - AAAAOESO I AOAOI ET EOU xEAT EA AT ACQ

Appearance versus Realityd, & Ol I OEA OAOU AEOOO OAR
things are not what they seem. The natural order of the world is being

chaIIenged people are being deceitful (Macbeths pretend to be welcoming/angry
AO $O01T AAT B8O |1 OOAAOQN OEA OOPAOT AOOOAI
people are experiencing visions (dagger, blood, ghost,); Macbeth disrupts the
natural succession of royalty; Lady Macbeth breaks gender norms!

Blood

simile

1B 20 B M
Mht Animals m iidren

repetition

foreshadow

Metaphor

symbolism

personification

Language and structural methods
Shakespeare frequently uses in Macbeth:

A number of words having the same first letter or sound
placed close together in a series of words.

An indirect reference to a person, place thlng or idea o
s;orcal c% % iterary or.p le\ecal -significa, The
it8r ou1%l L§ tJth?e {% cog et er

AT A Ol OIAAOOOAIA XEA

T £ A AOAI
five acts that are subdivided into scenes.

1 AET AEOEOETT m
A secondary character who contrasts with a major charac
and, in so doing, highlights various facets of the main

character's personality.
O EO ElOlhOQécﬁ'§ﬁf Aébo 1
A figure of speech that states a comparison between tw
unlike things which are similar in one aspect. Similes ar

AOAAOET GO QA AIAA QUO AT Exl

Oneobject representing another to give an entirely dlffere
meaning that is much deeper and more significant.

A hint of what is to come in the story. This is often used
keep the audience in a state of expectancy.

A small unit of a play in which there is no
shift of locale or time.
ingbré’%f s%geﬁ in faHrch é&\Nor{a ér?fﬁ&sﬁ?appliéﬁ t%
obJ]ect or action to évhjch itis not literally applicable but

&K gestaEcorﬁparl of?. luflike S|§1|Ies metaphors do no

A figure of speech in which a thing, an idea or an anlmal
given human attributes.

Using a word or phrase more than once.




Knowledge organiser Macbeth GCSE English Literature

Ambition

Appearance
and reality

Guilt

Power

Chaos and
disorder

Macbeth cannot resist the power of his ambition (his
fatal flaw). Lady Macbeth’s ambition is also limitless.
Both characters disobey God to fulfil their ambitions.

The play is one where people’s outward
appearances cannot be trusted. For example, Lady
Macbeth’s reaction to hearing the news that Duncan
was dead.

Guilt plagues both Macbeth and Lady Macbeth. Lady
Macbeth underestimates the level of guilt she will
feel and pays for this with her life.

Some of the most powerful characters are female,
the Witches and Lady Macbeth. Both manipulate
Macbeth.

The events that follow Duncan’s murder are marked
by chaos and disorder, for example, the mental state
of Macbeth and Lady Macbeth, the weather and

the state of Scotland itself. Order is finally restored
when Malcolm becomes the rightful King at the end
of the play.

Setting — Scotland

Shakespeare presents Scotland after the murder as a godless,
hell-like country, to match its new king. Failed crops, awful cries
fill the air, and the country lives in darkness. Macbeth’s declining
mental state mirrors the state of the kingdom. Shakespeare
suggests that challenging the natural order and living without God
is the worst fate a man can have.

Decide which quotations you want to use to prove your points.

Remember that using short, integrated quotations is more effective
than writing out large chunks of text.

‘Look like the
innocent flower
but be the serpent
under it.

‘l have no spur to
prick the side of my
intent, only vaulting
ambition.’

‘Black and midnight
hags?

‘She should have
died hereafter;

There would have
been time for such
a word.’

Some useful phrases

‘Fair is foul, foul is
fair.

‘Would all great
Neptune’s ocean
wash this blood
from my hands?

‘My children too?’

‘And | must be from
thence!

My wife killed too?”
“Tomorrow and

tomorrow and
tomorrow’

‘Pour my spirits in
thine ear’

‘Macbeth does
murder sleep’

‘All the perfumes of
Arabia’

‘Turn hell-hound,
turn’

Shakespeare presents / hints / suggests / creates ...

Through the character of ... Shakespeare explores/questions ...

Shakespeare challenges the belief that ...

Shakespeare asks the audience to question/consider ...

Shakespeare reinforces this idea earlier/later in the play when ...

If you need some extra revision material, or yg

are absent for some reason during tN&acbeth

unit of work, scan the QR code for the EDUQ
blended learning resources.

Religion

Violence

Supernatural

Gender

Regicide

Jacobean England was very religious. Heaven
and Hell play heavily on Macbeth’s mind

and implies he is concerned about the
destination of his immortal soul.

The play is filled with violence and conflict.
The conflicts between good and evil, and
between supernatural and the natural go
across Scotland.

The inclusion of the witches is contextually
significant as James |, the king at the time,
believed in witchcraft and was wary of
witches - like the audiences watching.

Shakespeare explores masculinity through
the character of Macbeth. However,
Macbeth’s fear of being emasculated also
allows Shakespeare to use his character to
explore femininity. A complex idea.

Shakespeare condemns regicide (the

killing of a king). By presenting regicide as
controlled by the witches, Shakespeare is
implying that it is related to the devil and has
severe religious consequences.

@it




Year 11 Maths

Command Words itMaths questions

These words are the clue to what the examiner expects you to do.

Expand

Rex
Remember to always show your workings. You can get marks for it,
K’ even if you get the final answer wrong.
o TECHNICAL VOCABULARY
Expand and Factor A number which dividesexactly into another.
simplify Multiple A multiple is a number made by multiplyingtwo Complete
Rel d then Other numbEI“S. Fill in missil alues.
Prime A prime number has exactly two factors.
Integer The positive and negative whole numbers.
Estimate Usually a calculation where the numbers have
been rounded before the operationis performed.
Index (indices An indexis a power or exponent. Give a
plural) reason

Cube number Is a number that is multiplied by itself then again
by the original number.

Prove Cuberoot Is the number that was multiplied by itself and |
algebraically itself again to get the cube number Websites to help you with understanding and revisi
e Numerator The number on the top of the fraction. Shows

B how many part there are. EamiE]
Denominator The number on the bottom of the fraction. Shows Spaeraths_com %
. o . (=g
how many equal parts the item is divided into.
Common When two or more fractions have the same
denominator denominator. CorbettMaths.com
Equivalent Having the same value ol hsSi
Inverse The opposite mathematical operation. Trafa gaﬂ\/lat sSite
Reciprocal The number produced by dividing 1 by a given .
P number P Y BEOVaE Maths Genie
Odd An integer that cannot be divided exactly by two.
_ — OnMaths :
Even An integer that can be divided exactly by two. &

Square root

Is the number that was multiplied by itself to get
the square number.

Square number

Is a number that has been multiplied by itself.




Year 11 Term 1 Rounding, Estimation and Bour{ds

Sparx U298

Rounding to a decimal placel{.)

Decimal places are the digits after the decimal point.

3.264
3.264 to 1dp= 3.3

The first decimal place is the first number after the decimal point, in this cas
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 2dp = 3.26
The second decimal place is 6. Because there is a 4 after, which is less tha

15t Decimal Place
2rd Decimal Place
3rd Decimal Place

we keep the 6 the same.

Rounding to significant figuress(f.)
¢tKA&a NRdzyRa (2 GKS Y2ald AYLERNIIFyYyd FA3dzNB
figures, we start at the first nemero number and count from left to right.

7 639 to 1 sf = 8000
1stsignificant figure is 7, there is a 6 after it so we increase the 7 to an 8 to become 80pO0.

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

0.0749 to 2 sf = 0.075

same.

2nd significant figure is the 4 as the first zeros do not count. After the 4 is a 9 so we rouhd up.
Estimation m Keywords:

To Estimate round all numbers to one significant figure] Place value

It is a good strategy to work out a rough size of a Decimal

calculation. Inequality

Example Example Round

Estimate 0.724 + 0.849
Round each of them to 4.f.
Answer:0.7 +0.8=15

Estimate 374 + 297
Round each of them to 4.f.
Answer:400 + 300 = 700

Significant Figure
Estimatec Round to 1s.f.
Integer = whole number

Rounding to the nearest..

A 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.

A Leave it the same if the next digit is less than 5 (rounding do&)
A But increase it by 1 if the next digit is 5 or above (rounding u'

Example Example

Round 293 to the nearest 10 Round 1 572 to the nearest 10The 5 is
The 9 is in the tens column, the number in the hundreds column, the number after i
after it is 3 which is less than 5 so we leave is 7, which is more than 5, so we increase

the 9 the same. by 1.

A\ A}

Answer:290 Answer:1 600

Ay

A ~
= \ h | - -

Error Interval and Upper & Lower Bounds

Sparx U657, U587

An Error Interval is the range of values that a number could have ta
before being rounded or truncated.

An error interval is written using inequalities, withoaver boundand
anupper bound.

< less than

= less than or equal to
If 0.6has been rounded to 1 decimal place - greater than

= greater than or equal to
equal to
not equal to

The error interval is:
U W T U
Thelower boundis 0.55

Il

fh

Note: the lower bound inequality can be

Theupper boundis 0.65 WSljdzd t G2QF odzi UK
wsljdzt £ G(2Q

w2dzy RSR I f dz2S X I O

- half a unit + half a uni

KE




Year 11 Term 1 Working in 3D

Know the names

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

A X

A prism is a 3D shape which

has a continuous crossection. sphere cube square based pyramid ' cuboid
1 curved surface 6 faces 5 faces 6 faces

no edges 12 edges ' 8 edges 12 edges

no vertices 8 vertices 5 vertices 8 vertices

Cross Section

The surface area of an object is

Vo

cone

1 face 1 curved surface

1 edge

0 vertices

Sparx U743

I Plans and Elevations I

Plans and Elevations

Plan View

A plan is like the birds eye l
view of the shape. The front is

the view as if someone was l
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.

~

Side Elevation

Side Elevation

Front Elevation
[A [B
Plan Front Elevation

Sparx U743

. . - . .
. . - - a . .

A method for visually - o N W
representing 3D objects . :

Isometric Drawing

riangle base ami ‘ i | i lind h | pri hed . i e
the ST Of the ST a" Of its triangle based pyramid . triangular prism cylinder exagonal prism octahedron in 2D You mlght be » /J:m . d 3 . & - : ] ’
faces. It is measured in units bl i  Rakicoabciion s”"ﬂ’“. s § ficed asked to draw the 3D o Ve B L
squared e.gcmz. 6 edges 9 edges 12 edges 18 edges 12 edges object from the p|an i ¢ L WL S i - g

4 vertices 6 vertices no vertices 12 vertices 6 vertices VieW and elevations- . : A ,: - : o i Z
| 1 @ Volume
. = 2l I |
2 3 4 ! -I . + Tl' =I || I <|T—IE:E:E: < :I N : “
- 4 = 6cm
S S L
6 ﬁ Net of a cuboid Net of a cylinder
The volume of an object is the 3c
. mount of 3D hat i
A Net shows which 2D shapes can be folded and ST O SR STaEs sl [t

Net of Cube_

joined to make a 3D shape. When you are
drawing a net, or solving a problem involving
shape net, think carefully about where the
edges of the faces meet.

Net of a triangular pris

Units:a & hoi hd  etc.

occupies. It is measured in units
cubed e.g. cm3.

f%

volume = 6 x5x 3
=90 cm?

Sparx U786, U174




Year 11 Term 1 Working in 3Dvolume Surface area

Sparx U174

4 & <=‘1 1 <

Volume of Prisms

T
-|-|- — :I

7€

)&

Sparx U915, U464

Volume of Cylinder

+ 2z Surface area of Cylinder
h ~— — ’
Som |h
2 - 2
—— SA=2nr"+2nrh
b= ﬂqj{ﬁﬂ A cylinder is a prism with the
= 62 Bewr cross section of a circle.

Volume of Cones

Sparx U116, U52

p h Scm
—rrp2
T 82, I /2am ) [ A=mtr’+mrl
= Ea‘rMJ{JJ | =length of the slope
= 20.9¢m

Surface Area of Cones

Frustrums

A frustum is a solid (usually a cone

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

or pyramid) with the top removed. H =
R = radius of whole thing
h=
r = radius of smaller top

Sparx U350

T -22H--2» |

height of whole thing

h[

r Scm

=

Volume = 7

24cm

height of the smaller top

Volume of Pyramid

om0l |

where B =areaof the base

Tl

O\)ECP(PXUJTDO(

Sparx U484

Volume of Sphere

T ---------
T 4> & Ol
T
r is radius

B oo

Surface area of Sphere
SA Z»

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

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

them.
Sparx U893

SO



Year 11 Term 2 NumberFactors Powers and Roots

. : numbers
Multiples Exponent or Power or Index Number AN Write 24 as Tfhe product of have only
The multiples of a number are the numbers | The exponent of a number tells us how many times to use the ’ 8;2 ITs prime Tactors 2 factors
its timestable. number in a multiplication Pt Step L Fmﬁ ;-.ruofnumsﬁrs ;uhlch @ . ¢land

base mulTi ogether To |tse|f
Examples Examples Remember- 10000 - 10° make the number /\ 2
. . . 0 _ 3 .
1) List the first 5 multiples of 4. )uv v v gu 20=1 1o D Step 2: Circle any prime factors @ < 4 3
Answer: 4, 8, 12, 16, 20 2)1 =4 4 4=64 01 W = i ST 3 erors miil they 5
2) What is the 7 multiple of 5? = 35 2)¢ ¢ ¢ ¢ ¢ po 1 = 10° are prime factors. 7
. 0.1 = 10 Step 4: Write the original @ x
Common multiplesof 2 or more numbers 4 Squares )\ 001 = 107 n$mber as ﬂ}__e product 11
. . c -3
are multiples that appear in BOTH times 1221x1=1  5=5x5=25 9=9x9=81 |3 0001 = 107 of its prime factors 54 _ 2 x2x 2 x 3 13
tables 22=2x2=4 62=6x6=36  102=10x 10 =100 0:000% = 10 Step & Cc&” o ‘f}miphf;y using =2°x3 17
: = - - - = = ingex norarien
Thelowest common multipleis the P=3x3-9  72=7x7-=49 11=11x11-121 5 =3 19
Sma"est number that appears In both tab]es \42 =4x4=16 82=-8x8=64 122=12x12 = 14i} and we say "sq}:are r:ot of 9 equals 3" Example: Find the HCF of 24 and 36 Step 2: 24 36 23
Example Multiples | multiples [l I e Rooes ~N e Ste‘;l: 4 IFanumberis in both 29
What is the Lowest i il =quare Toots i X Furter o e trees it goes in the middle 31
JT =1 VT = 5 Vi = 19 ntpinty /N / .
Common Multiple of 3 4 == == =% tsef Z 12 Z 18 The leftovers go into 37
3 and 4? = = -\/I = 12 -\/3_6 = +6 -\/1_00= +10 q;bétﬁm /Z/ \ / their group 41
=12 = Vo =3 V49 = 47 Vizi= w11 ,2’ ,a’ 1 ,3’ Step3: HCF=3x2x2 =12 43
O /16 = #a 64 = 18 4134 = +12 i e Fing e nth 47
@ 16 - / roo of any vabe Example: Find the LCM of 16 and 60~ Step2: 16 60 c3
Step;;: 60 If a number is in both e 59
Keywords: . trees it goes in the middle
Standard (index) FormA system of writing very big or very ThehlgheSt common factofs the 24 and 30 8 ,z/ }0 The leftovers go into 61
small numbers biggest number that is a factor of both 1,24 1,30 Z/ \ / their group 67
Commutative an operation is commutative if changing the numbers in question. g 332' g ig R 71
order does not change the result. 16 5 6 ,Z gf o SEpeR NS ERER AR 2R ENY 73
Ease ;’he numbter thz::]gets mbulti;:rlje?tblyl/ a povsr/]er Example 1,23 4,6 8 12 24 79
ower exponent: cor the number that tells you how many What is the highest common factor of 24 and 2. 3,5, 6,10, 15, 30 St L .
- : o andard Form multiplying and dividin
times to use the number in multiplication 307 List the factors of both numbers and HCF = 6 AL g 83
Il\rllc(ej;?c's ZT ;;(?V\;e[)glrothe gﬁgonent. circle the biggest one in both lists. Multiply: Multiply the numbers and add the powers. 89
ive A valu W Z€ro.. m 97
Coefficient:The number used to multiply a variable P8 pm (T pm U@ pTm
Adding and subtracting Standard form L
TR — onvert in to ordinary numbers, calculate and then convert back in to :
C ] di b lcul dth back i Divide: Divide the numbers and subtract the powers.
Sparx U330, U534, standard form
ax 10", wherel = a < 10 (T® m (o ) & T
: ’ & pTm T pm P PO PP




Year 11 Term 2 Indices and Surds

Key Words
Alnteger. a whole number
ARational Number a number which can be expressed in the form,
where 3 and b are integers.
b

Alrrational Number. a number which cannot be expressed in the

Skills required
w {AYLI AFe& adz2NRa
w ! RR YR &dz N} OG &
answer in the simplest form

w adzZ GALX @ |yR RAGA
answer in the simplest form

pul

form %where a and b are integers ©w 9E LJI; VR 5 ’)“]' (:) 1
AExpand multiply out the brackets @/ : ¢ }(\)ng : ;J f < 2 E
ASquare Numberthe result of multiplying an integer by itself w wrd y a
Surdsc (Higher GCSE)
Examples and Non-Examples Mulfiplyng & Dividing Surds Didng Surds
V2 x5 - Vi - /IO VI0- V2 =VI0-2 245 | . - /2
¥ el | - 26 |V
y . V3xT V3 - 421 Vi -3 -VT3 -2
2 | gy TS | e —mm——————————
I Y v B
Vil VT VB VB - VB -V -5 U633, U499
: S | ,
Simplifying Surds | Smeifu 9% Methd 2 ot v
| Here we are locking for the i ,\/_ 24 I p q / \
Method | | STPVER N 2 P
I @ / | 4 !
| Fact £ 9 Using prime factor I 4
Spify V24 | oY oloJicle
I 2x 48 we can say |
: 132 (5@ T PE I PETP
also a factor of 24 X ; — 24 - 2 2 2 3 =
Factors of 24 | gx:g 80\/9_6 oxlo SO\/Z_LIX=\}(§X>i/Z_X\/Z_X\/5 : S0 VB~ VX VX VI x B x 2 x 2
|x 24 SO@: 4 X6 | * :'\/gx‘\/ré :ZX\/EX\/g I :ZXZX\/Z_X\/5
AT | -4 _ | Lk
5x6 — =6 _Ve
4x6 "6 |

Index Laws

Sparx U338, U872,
U633, U499

— an+m
=qt™™m
— onMm
1
Remember
a=a

Rationalising the denominatomeans we are making the

denominator of the fraction a

Example |
Rationalise the denominafor
and smplify |

b
We don’t want to CHANGE the
value of the fraction but we
need fo find an equivalent
fraction with a rational
denominafor.

We do this by multiplying by “I",
in this case;

YA

Vo

Vb

l)(
Vs ?

RATIONAL numlsgy (ot a surd!).

Example 2
Rafionalise the denominator

and simplify ~ _2
342

Remermber (xy)(x-u)= x> 47 This resul is
very imporfant herel We are left with only
two square numbers, and we know that
means no surds!

We call (x-y) the conjugate of (x+y), the
conjugate of 3 + VZis3-v2

2
3442

Special kind of "I’

Xsw&_
3-42

C 03-VD) 6-V2 6-22

3V VD) T2 7




. .. = Pituita d
KS4 Biology: B11 Hormonal Coordination Glands - Rultary glea s [VE
The ‘master gland’, / fipe 3 \%
o ituated at the base AN
Key word Definition . 28
y Thyroid gland of the brain = _-,\xx
Homeostasis | al Ay dFAyAy3a GKS 0 @aRodvQhysicd and Bhendicel 2infitd so @rzyimésiayd cell  produces —_— o '
functions can work. E.g. blood glucose levels, temperature, water levels. thyroxine 1 F}“;: "("’ "«'IF ol ”““’“l ook
mature at the same time for collection
Endocrine The glands thaproduce hormones.
Hormones Chemicals made in glands that travel through the blood to effect the function of another part pf Produces insulin 6 3 Produce adrenaline ?‘
the body.
Stimulus Changen the environment e.g. sound, heat, light.
Receptors Detect stimuli. 3 A sample of semen is
( 4 collected and the sperm
Coordination e.g. brain, spinatord, pancreas. These receive and process information from the receptors. Produce | and eggs are mixed in
centre testosterone Female the Petri dish
. . > ;
Effector Muscles or glandshich bring about response. (Muscles contract) (Glands secrete/release A\ m i
hormones). Produce oestrogen ~
.. . X Insulin produced, > L HQ
Hormone Where is it Responseaused Interaction with other hormones [HT only] /"'" glucose > glycogen \ been fertl &5 B/
produced [F'ant:reas deleclchange] S5od Jucoss T;(,.v,lt’\\‘..,:.\‘::;[u .—.«-11’12""" \!ﬂi
concentration Eaae ol e 0\
FSH Pituitary gland Matures the egg. Stimulates the production of oestrogen. / Heciecs e ()
Increase in blood glucose concentration \ - - & 4
Oestrogen | Ovaries Thickenghe lining of the Stimulatesproduction of LH. Blood glucose concentratio =
uterus. Inhibits the production of FSH. | [MNermaibloodgiucose) ____ ~ __ __ "~ = Wher sed eggs
concentration concentration g N have formed tiny balls
& ) AP R
LH Pituitarygland Ovulation (at around day 14 of| Indirectly stimulates the production of _ _ f ,| \ g o e
Decrease in blood glucose concentration \ iny embryos are placec
the cycle). progesterone. ] worib o the
. o - - . Blood glucose /J mother. Then, i all goes
Progestero | Ovaries Maintains the lining of the Inhibits the production of LH [panms detect cha,.,ge concentralion N/ well, at least one baby
ne uterus. increases \Y/ ¥ e and develon
successfully.

Blood glucose disorders

Type 1 diabetedisorder where the pancreatoes not produce enough insulin to control blood glucose levels.

Treated with injections of insulin.

Type 2 diabetedisorderof 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
A Mature eggs can be collected
and stored

\ Glucagon produced, /
glycogen > glucose

IVF: Disadvantages

A Expensive A Using donor eggs or sperm from
A Not always successful younger people increases the
A The older the parents, the less likely it is that they will have a babyccess rate
A Use of fertility drugs can have health risks for mother
A Increases the chances of multiple pregnancy which increases risks to both
mothers and babies, which can lead to premature births and stillbirths
A Emotional and physical stress
A Ethical issues with stored eggs




KS4 Biology: Separate Science only

4 A
Auxins: plant hormoneshat control plant growth Auxins
| Plant Cells are found in thetips (meristems) roots and shoots and are
| " .
' shoot elongote sensitive tdight.
l Phototropismcl  LJ | yQ& NBaLRyas i
\ Auxinsmoveaway from lightso become unequally
| distributed. Auxin causesSHOOT CELLS to GROW QUICI
Auxin moves so the shoot grow§ OWARDS THE LIGHT.
away from
light
\ J
p
L s & _ s _, Geotropism¢l LY FyQa NBaLRyasS (2 aINI SrAdeo
1——L SIS _ & Auxinsare heavyso become unequally distributed in new roots and shoAtsxin
plant root ‘7~ causeROOT CELLS to GROW SLOSWHR root grows downwards.
LQFGVIWL auxins \Lg'av'ty\l/ auxins Auxin causes SHOOT cells to grow faster so shoots grow upwards (until they go
above the soil when phototropism takes over).
the effect of auxins and gravity on the direction of root growth
roots are positively GRAVITROPIC ;
\
Hormone Uses Commercial uses
Auxins Controlling plant growth Kill broad leaveglantsegweeds in lawn but not kill grass.

Growing plants from cuttings using auxin rooting powder.
Tissue culture medium containing auxin.

Darwin and Darwin (1880) Boysen-Jensen (1913)

REQUIRED PRACTICAL: Investigate the effect of light o

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 ¢ germination 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 ¢ growth of seedling

1. Once germinated ensure there is the same number «
seedlings (some may not have germinated so others
may need to be removed).

2. Place Petri dish in a dark, partially shaded or light ar

3. Every day for 5 days measure the height of the
seedlings.

4. Calculate a mean height each day.

Gibberellin Start seed germination, and flowering Add gibberellino seeds to make them germinate at a specific time of the gear

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

makes them all germinate at the same time

Use to speed up ripening of fruRick fruit when unripe ship it around the
world then add ethane at destination to ripen fruit ready for sale on the
supermarket shelégbananas.




KS4 Biology: B13 Reproduction MeiosisA produces gametes ONLY

Causes genetic variation because random chromosomes from /7=, e
parent ce

each gamete go into each new cell o)
$
1. DNA replicates ( genetic information copied) % e e
Sexual Twoparents, mixing of genetic information which leads to variety in the offspring. Involves tHe ™ X ;::::':;'v::p”s w1
reproduction formation ofgametesby meiosis. 2. First division The chromosome pairs line up RANDOMLY =2
X — — - - - - and are pulled apart so that each new cell only has one 3 similar chromosomes
Asexual ' One parent, no fusion cg‘armereg.No mixing of genetic information. Genetically identical copy of each chromosome from the mother and father o= pair up
reproduction offspring(clones). Only mitosis involved. o o _ _ o2
3. Second divisionChromosomes divide again to get a single ~ “&#&
Gamete Sex cellssperm and eggs (animals) pollen and ovule (egg cell) (flowering plants). Formed by set of chromosomes in each cell. Y sections of DNA
meiosis » get swapped
=5
Meiosis Cell division to make 4 neidentical cells with half the number of chromosomes (to make % _
gametes) pairs of chromosomes
. 5 X divide
Mitosis Cell division to makg genetically identicatells(clones) to make all cells except gametes). Cells v M
are needed for growth, repair and replace old cells. 4. Four genetically different daughter cells will &3 ) 3
. : . be produced with only 23 chromosomes each o
Fertilisation Fusion of gametes to restore the full numberabiromosomes. After fertilisatiommitosis occurs chromosomes
and cellgifferentiate to form an embryo I N 7z N\ divide
Differentiate The process in which cells become specialised for a particular function. o;: o / «’8 (/‘ 4
Malarial parasites DNA ‘
. CHUBRESO G DeoxnrunoVucreic Acn
repr:d:ce asexua“y w N Mo / ﬁ?"‘-’»rcrt Bny wnxs
in the human
é DTN
host but sexually - . ‘/ N ) j [~
. - ] ; / DousLe . . . .
in the mosquito. & Gt : P Heui | Expression Biology Higher Tier Only
Corkhant @ hnla Sha.ne.
. Protein Synthesis - ) )
Strawberry plants can v yVa ' 2 P25 » y i L
— J == Nucleus %\ g L5 N ¥ =3, onimodd § === S
reproduce sexually and send o / / S , y { D Ribescme { i N 4 .;/ % ‘~?“}f
_ ” ~DNA & ' Cytoplasm \ I\ i =T I g § e f A J
Many fungi reproduce asexually by off runn”ers to reproduce // A { g ‘ | Q_% J 4 ( _ | N // 0 W | \\__ﬁ J ( ]
spores but also reproduce sexually tﬂ%- - .“ ) '—> \\ —> ™1 o - %-a T o
give variation. T y Teqpplab / \ Template ’x.\.\ Template \_J/ J \-\\ \‘--.\,...4 Y 4 ‘\_\\ nm.md_ - /
2 o - Y o \\ .2 7 \_@ = ) S— —% — e’
The template is copied It binds to A carrier molecule binds to The amino
Safiodi g ¢ from the DNA and moves a ribosome. every three bases. Each one acid strand
affodils can reproduce . ; : S :
sexually or by bEIb division EINEEEEE  out of the nucleus. carries an amino acid which is folds into a
Template joined to the previous amino. 3D shape.

(asexual).



KS4 Biology: B13 Reproduction
DNA The molecule of inheritance. A polyntaade up of two strands forming a double heDiNAis
The humargenomewas sequenced in a world wide collaboration in 200:%. cdncli IEssEs e alCle il
It is available for all scientists to use to study: : Gene Asmall section obNAon achromosome Eachgene codesfor a particular sequence @amino
A The genes linked to different types of disease Ej’i'-'é‘ﬂ__ acidsto make a specifiprotein. The gene gives the organisms their characteristics like eye col
A Understanding the treatment of inherited disorders &E';ﬁg Chromosome Found in pairs, one inherited from biological father and one from biological mother. Humans
A Use in tracing human migration patterns from the past [=] should have 46 chromosomes in each body cell and 23 chromosomes in each gamete ( sper
DNA Structure Higher Tier Only ADNA has a double helix = ceII.) ) : :
nucleotide phosphate shape and has a sugar | Génome The entire genetic material of that organism.
\ sugar double phosphatebackbone and
‘L base helix complimentary bases, C | Nucleotide A molecule made up sugar, a phosphate group and one of four diffedemges
=» . \v? matches to G and A
- AT - T é matches T. _ Bases Bases make up part ofracleotidewhich make udNAand RNA.They are represented by the
‘ o {j\ ‘_a AThe pases are_adenlne, letters A, T, G and C.
Iy G C P g thymine, cytosine and Do el heoh b i the offspri £ onl ‘< inher
>' = -—C\ T guanine. ominant allele Thephenotypewill be apparent in the offspring even if only one copy is inherifsghA or Aa
; T A - - AThe two strands are held| Recessive allele | Aphenotype that will only show up in the offspring if bathelescoding for that characteristic are
. s U—O\ T together by weak inheritedegaa
hydrogen bonds - : —
Homozygous Two identicahllelesfor a characteristiegAA or aa
Higher Tier Only X X : —
A Mutations occur continuously. Most do not Heterozygous Two differentallelesfor a characteristiegAa
alter theprotein only alter it slightly so thatits| x XX XX i
appearance or function is not changed. Inherited disorders
A A fewmutations code for an alteregbrotein A Polydactyly (having extra fingers or toes) is causeddnnainant allele.
with a different shape. Aenzymemay no Y XY XY A Cystic fibrosis (a disorder of a cell membrane protein) is causeddngssive allele.
longer fit the substrate in its active site or a
structural protein may lose its strength. Embryo screening cells are harvested from the embryo and screened for genetic disease
A Not all parts oDNAcode forproteins. Non- Sex determination: Male or female? PROS:
coding parts of DNA can switch genes on anf| Ordinary human body cells contain 46 || Parents are informed of any diseases so can make a choice to terminate.
off, so variations in these areas may affect hgivchromosomes (23 pairs). Costly to society to support a disabled person so screening may help prevent these cost:
genes are expressed. 22 pairs control characteristics only, but
A A change in coding DNA can alter the activity| one pair carries the genes that CONS:
of a protein and in nortoding DNA by altering|| determine sex. The harvesting risks miscarriage, so in some rare cases a healthy foetus can be termina
how genes are expressed. A Females the sex chromosomes are XXScreening is expensive.
A Males the sex chromosomes are XY| | Difficult emotional/religious choices to terminate.




KS4 Biology: B18 Biodiversity and Ecosystems Human Population Growth

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

Deforestation | The removaand destruction of trees in forest and growing.
woodland.
Ecosystem The interactiorbetween the biotic and abiotic factors in ap | would tend to restore the balance.

environment

Species Organisms with similar morphology (characteristtbg}t
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| | \yater and air.
water to monitor pollution.

Peat Forms over thousands of yeaysginally in peat bogs. Peat | The feeding relationships between different organisms can lead tc
dangerous levels of toxins building up the top predators.

is made from plant material that cannot decay properly a|
the conditions are acidic and lack oxygen. Peatlands act
massive carbon store and are a unique ecosystem for
species that like acidic conditions.

[92)

A greatbiodiversity ensures thestability of ecosystemsy reducingthe ,
dependence of one speciem another forfood, shelterand the Acidic gases |
maintenance of the physical environmentHuman population is growing r R\

and human activity is reducing biodiversity.
Sulfur

As human population grows we are usimgre resourcesand producing
more waste and pollution.

| oxides

y

A Water pollution ¢ sewage, fertiliser, toxic chemicals. b }

A Air pollution ¢ smoke, acidic gases. S C—

A Land pollutiong landfill, toxic chemicals. mo o}

Nitrogen| 4 dioxide

WIND

In the past 200 years the human population has grown very quick

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

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 usegfossil
fuels and the more waste is produced. This can pollute the land,

Acidic gases are
dissolved in the
rain and the snow

Plants, animals, lakes

| 2
and rivers are damaged oL

by acid rain

v

-

If any other species of animal or plant suddenly increased, nature

Figure 1 Thea lent at Chernoby! nu

’? ’ [‘5 ;i:;x
i

Air Pollution
A major source is burning
fossil fuels:

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



Deforestation
Largescale 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 rele
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 extir

1Ct.

Peat Bog Destruction

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

Acts as a massive carbon store. =
Unique ecosystems, home to a wide range of plants, animals and microorganisms that |
evolved to grow and survive in the acidic conditions.

nave

Maintaining Ecosystems and Biodiversity
A Breeding programme$or endangered species e.g. pandas.

J- A Protectionandregenerationof rare habitats.

A Reintroduction of field margin@ndhedgerowsin agricultural areas where farmers only
grow one type of crop.

A Reductionof deforestationandcarbon dioxideemissions by some governments.

A Recyclingesources rather than dumping waste in landfill.

Natural
Greenhouse Effect

Human Enhanced
Greenhouse Effect

More heat escapes

into space F

Less heat escapes

r, into space

ver

Greenhouseeffeck & | Yy I GdzNJ f LINRPOSaad oKSNB &a2YS
within the insulating layer ofarbon dioxidein 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.

Bher T Syt 92/ Q& NFRALGAZY Aa (NI LILISR

Impact of environmental change

Distribution of species in an ecosystem impacted by environmental changéeegerature,
water availability, atmospheric gases.

Change may bseasonale.g. bird migration)geographic(e.g. soil structure or pHgause by
human interaction(e.g. global warming, acid rain, pollution).



Separate Science Only

Trophic levels

A Level 1: Plantandalgaemake their own food (by photosynthesis) and are

calledproducers.

A Level 2: Herbivoresat plants/algae and are callgutimary consumers

A Level 3: Carnivorethat eat herbivores and are callsgcondary consumers.

A Level 4: Carnivorethat eat other carnivores are callgdrtiary consumers. Apex
predatorsare carnivores witmo predators.

A Decomposersmicroorganisms that break down dead organisms by secreting enzymes (into

the environment. Small soluble food molecules thkffuse into the microorganism.

Pyramid of biomass:
Symmetrical

Label each trophic level
Producer at the bottom

Food Chain Pyramid of
Biomass

? tertiary
consumer

% secondary
consumer

producer

f
ﬁ primary
consumer

@

Trophic
Level

N W A

TRANSFER OF BIOMASS

FOOD PRODUCTION
Biological factors affecting food security:

A Increased birth rate

A Changing diet in developed word scare food resources shlpped around the world
A New pests and pathogens that affect farming ex

A Climate changegdrought

A Cost of farming technologies
A Conflicts/wars

Farming techniques (battery farms)
A Efficiency of food production can be improved by restricting energy transfer from fooc
animals to the environment. p
A Limit animals movement 72>-Ng
A Control temperature g
A Feed high protein diet

Produces transfer about 1% of the incident energysystainable fisheries

from light for photosynthesis.

Only ~10% of the biomass from each level is
transferred due to:

Not all the ingested material is absorbedome
lost infaeces.

Some absorbed material lost aarbon dioxide

and water in respirationandwater and urea in
urine.

Large amounts of glucose are useddapiration
to move or keep warm

A Fish stocks in oceans are going down so we must maintain fish stocks at a level whe
breeding continues to prevent extinction in some areas.
A Controlnet size
A Introducefishing quotas(how much fisherman can catch)

Biotechnology
A Genetic modification to improve nutrition in cropggolden rice
A ProducemycoproteinglegQuorn) from the fungu&usariunm= protein rich food
suitable for vegetarians.
A Thefungus is grown on glucose syrupaerobicconditions
A The biomass is harvested and purified
A Genetically modified bacterium producissulin which isharvested and purifiedo
treat people withdiabetes.




. . Key Word Definition
KS4 Science C9 Crude Oil and Fuels y it
Mixture Made of two or more substances not chemically bonded together.
Crude oilis a mixture of hydrocarbon fractions with different boiling poir#s . Hydrocarbon A compound containing only hydrogen and carbon.
The first 4 alkanes look like this: Fraction Hydrocarbons with similar boiling points separated from crude oil.
H HoH H o H H H H H H Eﬁ'}iﬁ@ Distillation Separation of 2 or more liquids with different boiling points.
I L Lo Lo i Ep sk : . : ) : .
H-C—H H-C—-C-H H-C—C—C—-H H-C—C—-C—C-H ﬁr.j,_ s Fractional Distillation Using evaporation and condensation to separate liquids from a
E VY RNV CRNCENENY Efﬁ";% mixture.
Methane Ethane Fropane Butane | Alkane Saturated hydrocarbon with the general formulds;, .,
You need to learn their names..
Alkene Unsaturated hydrocarbon containing a double C=C bond with the
The alkenes all have a double bond Gases general formula 34,
bet 2 carb t : . : :
etween Ci?r :i)n aoms . 1 COOL Flammable Easily ignited and capable of burning rapidly.
EthenetI:=r|: 2 Viscous I fAldAR NBaAradlyd G2 Ft26 2N
= Petrol
H H E Volatile A liquid with a low boiling point.
= |_ | = Jet Fuel Oxidised Describes a substance that has had oxygen added to it, or has los
ropene T— C_T —H electrons.
H H Crude Fuel Oil Complete combustion The reaction that occurs when fuels are burnt in plenty of air (oxyg
+|I T T I-Ii il HOT producing carbon dioxide and water as products.
Butene H—<|:—0= c— T— H Residue used Incomplete combustion | The regction that occurs yvhen fuels are burnt in not enough oxyge
H H for bitumen producing carbon monoxide and water as products.
Cracking The reaction that breaks down long hydrocarbons into smaller, mo
The fractions are separated using the process of FRACTIONAL DISTILLATION. Eagh useful ones.
fraction has a different boiling point. The crude oil is heated until all the fractions afe q A hvd b h onlv sinale bonds b : b
vaporised. Then each fraction CONDENSES at its boiling point. It is cooler at the fop} otaturate ydrocarbon with only single bonds between its carbon atoms.
the column. Unsaturated A hydrocarbon whose molecules contain at least one caitarbon

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

column.

double bond.

174

Thermal decomposition

The breakdown of a compound by heating it.

Bromine Water

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




BOILING POINT VISCOSITY FLAMMABILITY CHAIN LENGTH

111

Fraction
Refinery Gas
Petrol
Naphtha
Kerosine
Diesel
Lubricating Oil
Fuel Oil

Residue

You can test for theroducts of combustiorusing the apparatus below:

—_—

i _'\“n
- - -.L -

funnel

~flame

-

\)\

limewater

-

”

cobalt chloride paper

Blue cobalt chloride paper turns pink in the presence of water.

Complete Combustion

hydrated.

Limewater changes from colourless to milky in the presence of carbon dioxide.

You can also use white anhydrous coppélfatepowder to test for water; it turns bright blue when it is

to pump

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

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 ¢ Passed over a hot catalyst OR
2 ¢ Mixed with steam and heated to a very high temperature.

N O0-@ 89
CH, 20 co,

1 2H,0

methane oxygen carbon dioxide water

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

2CO +8H 2C

4CH + 5HO ——>

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.

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

o




KS4 Chemistry: Separate Science
C10 Organic Reactions

Unsaturated hydrocarbon which contains a carbo

ALGS carbon double bond. Its general formula jgi6. | hydrocarbon, coloured water such as bromine

. The reaction in which the enzymes in yeast turrjwater would turn colourless H H
Fermentation . 2

glucose into ethanol and carbon dioxide. | XX | |

Functional An atom or group of atoms that give organic C=C + X=Y —» —C—C-— Br—C—C—B

group compounds their characteristic. I I r r
Homologous A group of related organic compounds that have t| eifene + bromine — dibromoethane | |
series same functional group. CH+ B = CHB H H

Hydrocarbon A compound containing only hydrogen and carbo
Where water is used to chemicalthange a

AEIEE substance (where water is bonded to the substanc
Condensatior Where a bond is formed from the remo\dl
reaction 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.

H H
V4

N\
H

N

(
/

:k

H

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 stil
remain the same; carbon dioxide and water

» carbon dioxide + water
ZL'.UJJ 4 2] 1,O

ethene + oxygen -
CH, + 30,

When an alkene reacts with any halogen,(8t,

rhalogen is now incorporated into the

r

Reaction with halogens

l,) the C=C double bond breaks and the haloge
atoms are added to the alkane chain. As the

Reaction with hydrogen
Alkenes do not contain the maximum number

Functional groups

Homologous Functional diagram suffix
series group
-OH -ol
R—0OH

Alcohol

Carboxylic acid -COOH 'ﬁ' -oicacid
k=
R™ ~OH
Ester -CO0 O -ate
1
C
R~ TOR

hydrogen atoms possible. When a hydrogen
molecule, His added the C=C double bond
breaks to form the corresponding alkane.
Typically a nickel catalyst is used.

Catalyst
pentene + hydrogen ——— pentane

CH, + H —— CH,

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 gase
and a high pressure (hence why steam is use(
instead of liquid water).

catalyst
ethene + steam =——= ethanol
CﬂkiHﬁ);zzﬁCﬂpH

Alcohols and their reactions

Alcohols are made by removing one hydrogen atom from an alkan
molecule and replacing it with th€®H group. They are used as
solvents, fuels and in alcoholic drinks.

Ethanol can be made by the fermentation of glucose with yeast:

yeast

ethanol  + carbon dioxide
» 2C,H.OH(aq) + 2CO.(g)

glucose
C.H,,0,(aq)

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

sodium + ethanol — sodium ethoxide + hydrogen
2Na +2C,H.OH 2C,H.ONa H,

U7

e

Alcohols can be oxidised to a carboxylic acid when boiled with an
acidified oxidising agent which is shown in reactions as [O], for inst
ethanol will oxidise to ethanoic acid (which is the main component
vmegar). oxygen atoms from
oxidising agent
2[0]

ethanol + — ethanoic acid + water

C,H.OH + » CH,COOH + H,0




Carboxylic acids

Carboxylic acidsontain the functional groupgCOOH

HHHE g

0 H 0 T T 0

/ | v / | || v
H=( H=C=( o S G o 0 H=(C=(C=C=C
\ |\ [ | N L L] ™
O=H y O-H wyyg OH gy OH
methanoic acid  ethanoic acid propanoic acid butanoic acid

All carboxylic acids are weak acids and will react with
carbonates an bases in a similar manr@pducinga salt, water
and carbon dioxide.

ethanoic + sodium — sodium + water + carbon
acid carbonate ethanoate dioxide
2CH,COOH(aq) + Na,CO,(s) — 2CH,COONa(aq) + H,0() + CO,(g)

HT only

Carboxylic acidare weak acids as they do not fully ionise (s
into its constituent positive Hand negative ions), as pH is
measure of the concentration oftkbns a low concentration o

these would equate to a acidic pH closer to 7
- e water
CH,COOH(aq) == CH.COO" (aq) + H'(aq)
ethanoic acid ethanoate ions hydrogen ions
(high proportion) (low proportion)

o P

Po O

-ion

e e | .o

Weak acid

Strong acid

lit

Esters

Esterscontain the functional groupCOQ.

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

a sulfuric acid catalyst.

In general:
acid catalyst

ester + water

carboxylic acid + alcohol -

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

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

(alcohol) (acid-anoate)

vrop —anol, Change from “-oic acid”

replace with “ylI” to “-oate”
Example:
- H H N
| | Z | (TR
H—(T—(-IT— C\ | methylpropanoate
C—H
L H H |
. iy |
carboxylic acid alcohol

I



KS4 Chemistry:

C11 Polymers
e O

A substance that isomposed of many repeating

Polymer subunits
The small repeating moleculésat make up
Monomer
polymers
Addition A form of polymerisatiomeaction where two

polymerisation

substances react together to form one new
substance

Addition Polymerisation

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

This reaction takes multiple reactants to make
LINR RdzOG X GKS R2dzmtS o
dzLX¥ k A& ONR]1SY
extend the polymer. The repeating unit in the
polymer is then shown in brackets with a single

Condensation
polymerisation

A form of polymerisation reactiowhich forms two
products¢ the now extended polymer and a smg
molecule of either water or HCI

bond leaving each end.

Polyester

Where a reaction between agicohol and a
carboxylic acid react to form a longer ester whi
Oy FTdzZNIKSNJ L2t &YSN

FEf26A

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

O ¢ O CH-L.OH
NP N A —%,
o H i X or O 1 or just 4 s
s 53 i M on H¢ ,\1”_/1.. \ p
o . OH
H OH Diagrams of glucose
) StarCh and ™ monomer
cellulose can be o 0000000
~TY ' '
used as storage Y M -0 -0 H 0
\\;
for glucose to (17 \ - -
ALY ’\“. d H
later be broken
down starch cellulose

H H [H H)
nC (|: — c—cC —‘-—
l"-{ }-I~I “, l~l1 H ,.“n
RS ethene poly(ethene) | €

Polysaccharide

A polymer made of smaller simple sugars as
monomers.

HT only Making polypeptides from amino acids

Higher Tier only Condensation
Polymerisation

Where water is used to chemicalthange a

Another form of polymerisation reaction is con

formed in this process.

addition polymerisation —
condensation

polymerisation

Proteins substance(where water is bonded to the
substance)
Natural polvme A polymer that can be made naturally suehsilk,
POy wool and DNA
Nucleotide The organic monomehat makes up DNA
Polymers ’

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 |ong chain
with poly- as the prefix

ethene monomers

.il |\'.
o= I}

n
IIJ

wiere mis a

arge number

of polylethene)

functional group at each end)
diol dicarboxylic acid

0\
o, M * W Jer
H H + oy ] 4° H—0—a—¢10”
I c-c-¢
iy H "

poly(ethena)

% ateach end of the molecule the functional group can for

polymerisation, as the name suggestster is usually

the addition polymer

the condensation polymer
+ a small molecule

For this reaction, we do not need a C=C bond, instead
use a diol (molecule with a alcohol functional group at et8
end) and a dicarboxylic acid (molecule with a carboxylig &

eliminated water molecule

Polypeptides are the building blochs R R

| for protein and the monomers for ", _| _C//O H\N . _C’/o
densatiOfolypeptides are called amino v/ | Nor @ | o

acids. They are named as suchas " :

they have a amine (Njgroup at RO H R

one end and a carboxylic acid group"s | I | | P
(-COOH) at the other end, meaning H/N _(f —E "Cl _C\OH
both an acid an base are in the H H

aame molecule. This reaction is a Peptide Bond

Hdensation polymerisation reaction, but the bond that exte
Rolymer is called a peptide bond as a peptide is made

. DNA
DNA is another example of a natural polymer made of mono
called nucleotides (made of sugars bonded to phosphate grc
land 1 of 4 different bases)
e e e 9 @
. — Q)
I

H
' o
c-c/ *
| “o-H
H

|

Nucleotides bond
together via
condensation
polymerisation

B
‘e

‘J

!
-

m a new link




Atmosphere

KS4 Chemistryl m o

¢ K SAtnépherek Q &

Definition

The relatively thin layer of gases that surroung
planet Earth

9 NI KQa 9 NIRiSyh¥2AA008 NB®  OGAGAGE FTANBRG NBESI &
g GKFEG GAYSET GKS 9FNIKQa FiY2aLKSNBE O2yaraiSR YI A
Volcanoes produced nitrogen that gradually built up in the atmosphere, along with methane and ammonia.
2 GSN) @FLI2dzNJ AYy 9FNIKQa SINIeé FdY2ALIKSNBE ¢2dzf R KI @S
Evidence is limited since it is thought this occurred 4.6 billion years ago.

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

How did the levels of carbon dioxide
decreaseAlgae and plants decreased the
percentage of carbon dioxide in the
atmosphere by photosynthesis. Carbon
dioxide was also decreased by the
formation ofsedimentary rockglimestone)
linked to ocean formation and fossil fuels.

9 NI KQa a2 RSNJ
A 78% nitrogen nitiogen 78

A 21% oxygen oygen 21%

A 0.9% Argon

A 0.04% Carbon Dioxide carbon diosice 0.04

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

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 incj
as plants evolved. Oxygen is produced by plants in the process of photosynthesis.

Global dimming

A process that reduces the amount of sunlight
NBIFOKAYy3 GKS 9 NI KQa
particulates in the atmosphere reflecting light
back into space before it can reach Earth

Sulfurdioxide

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

Incomplete
combustion

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

Nitrogen

Nitrogen and oxygen react together to make oxides of nitrogen. This occurs inside a car engine where there is a hi
temperature and pressure. Nitrogen compounds are grouped together with the general formula NOx.

Nitrogen compounds, along witulfurdioxide, are also responsible for acid rain.

Nitrogen oxides

Chemical compounds produced when high

temperatures cause nitrogen gas in the air to
react with oxygen. Nitrogen oxides are toxic aj
can cause acid rain

Particulate

small solid particle given off from motor vehicl
as a result of incomplete combustion of its fue|

Carbon monoxideés 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. Carb
monoxide detectors are used to detect levels of the gas in the surrounding air and are often placed pEaveyas!
boilers to detect gas leaks.

Particulate carbonsoot) irritates the lining of the lungs making asthma worse and could cause cancer. Global di
Aad OF dzaASR o6& LI NIAOdzZ FGSa 2F OFINb2y of201Ay3a 2dzi




The greenhouse effect

1. The earth and its atmosphere are very similar to that of a greenhouse. The greenhouse gasgs

(CQ, water vapour and methane) in the atmosphere trap the heat and keep the earth warm. 1.
electromagnetic radiation at most wavelengths from the passedsl K N2 dzZ3 K U0 KS 91|

atmosphere.
A
il 2
3

2. The Eartlabsorbs

electromagnetic radiation with

short wavelengthsand so warms

up. Heat ighen radiatedfrom

the Earth as longer wavelength infrared radiatio

TBRsed on peereviewed evidence,
NdaKySdentists believe that human

Global climate change

activities will cause the temperature
2F GKS 91 NI KQa |
increase at the surface and that this
will result in global climate change.

A rise of just a few degrees in world temperatures can caluseght, flooding in others,
melting of polar ice capgeading toraised sea levels, increased coastal destruction.

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

-

T

4. The atmosphere warms up

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 atfge
melting, sea levels are rising and habitats and rainfall patterns are changing.

Human activitiescan 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 t¢
increase in levels of carbon dioxide and methane.
- Deforestation: Forests are cleared for agriculture or development, so most of the carbon in thg

burned trees escapes to the atmosphere.

Combustion

Combustion is the burning of fuels. When burnt, these fuels release gases (carbon
dioxide, water vapour, carbon monoxidgylfurdioxide and oxides of nitrogen) into the
atmosphere.

Complete combustioroccurs when there is enough oxygen for a fuel to burn.

propane + oxygerm— > carbon dioxide + water
CH;+5Q —* 3CQ +4HO

Incomplete combustior2 OOdzNE 6 KSYy GKSNBE AayQi Sy
products in this reaction are water and poisonous carbon monoxide. Carbon particlg
(soot) may also be seen.

ethane + oxygen — carbon monoxide + water
2CH;,+5Q4 — 4CO + 65D

Thecarbon footprintis the total amount of carbon dioxide and other greenhouse gases emitted over the full life cycle of a product, serdne Thewarbon

footprint can be reduced by reducing emissions of carbon dioxide and methane.
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Humans use the Earth's natural resources for a numbe

purposes, including:

A energy and fuels for warmth
A building materials for shelter

A
A

fuels for transport

food through farming

A materials for clothing

The human population is growing very quickly and many
people argue that humans are using up the Earth's finit|
resources at a rate which is too fast and therefore

unsustainable

§

FinitevabdiRenelmbkls Sedources A1 Definition

Making water Safe to Drink

Potable water must have low levels of SALTS and
aL/ wh. 9/{

6Ad

AAY QI

Rainwater in lakes,
rivers and reservoirs

4
Filter

¥

Sterilisec chlorine,
ozone, or UV light

Why? To kill microbes

Industrial and agricultural waste water — remowve
organic matter and harmful chemicals

| Sewage |

2

Screening and
grit removal

Why? To remove
insoluble solids

¥

| Sedimentation |

~ v
Anaerobic Aerobic
digestion of treatment
sludge of effluent

o Salt water Desalination
Distillation

L Both use a lot of energy

Using membranes

e.g. Reverse osmosi

U7

oIf:mlte resources from the Earth S | Finite Will run out eventually

crust, oceans and atmosphere wil B ble | Wi I N -

one day run out. They can be enewable e can replace them as we use them

processed to provide energy and | Sustainable | meets the needs of the current generation without

useful materials. Renewable compromising the ability of future generations to meet th
resources are those which will not needs.

run out in the foreseeable future. | potaple Safe to drink. Drinkable

f | Finite resources are 6Natural I pyre a pure substance consists of only one element or one
processed to get us resourcego +
A Energy agriculture Compound
A materials provides: — - — —— - - - -

A Food Distillation | A method of purifying a liquid by fireeating it then cooling
PR /
g - A Clothes It,

- TG B N . Reverse A water purification process that uses a partially permeal
e.g"63hl, oiflld |re.g. Cotionis Osmosis membrane to remove ions, unwanted molecules and larg
gas are used for natural and we . L
energy. grow cotton particles from drinking water
e.g. metal ores are plants. OR we can -
mined to get use synthetic Sewage Waste water and excrement transported in sewers
metals. materials e.qg. :

nylon Aerobic In the presence of oxygen
Anaerobic | Without oxygen being present
LU Fossil Fuels Bioleaching | A method of extracting copper from logradecopper ores
* i =0l 1 1
¢ Sunshine o using bacteria
«Coal .. .
1 = 1 Phytomining| A method of extractingopper from lowgrade copper ores
Ronowable [ Nomssnewabl using plants that absorb the copper ions
(Infinite) (Finite) Life Cycle | A process that assesses tingpact of a product, process or
! ! Assessment| service on the environment
Needs Minerals X X X .
Management o o Recycling [ Theprocess in which waste materials are processed to b
'FDI_'B’StS -Bguxita Used agaln
. Spll » Diamonds - - -
 Anoulure s Blast The huge reaction vessels usadndustry to extract iron
Furnace from its ore




Alternative Metal Extraction

Why bother? Running out of
high grade metal ores

| Phytomining |

1. Plants are grown in soils rich
in metals.

2. Plants take in copper.

3. BURN plants

Copper comes from a rock
called malachite

Life Cycle Assessments

[/ Q&

I NE Ol NNA SR 2 dzi

product on the environment.

4. Metal is then extracted from
the ASH

Electrolysis only works on
molten or dissolved ions

...........................

Metals are stored in
blomass of growing plant

Valuable copper ionas m
contarmrasted sod

Roots absorb the
metal ions

Bioleaching

=p Pt S OKI
azft dzi Az
contains
copper
compounds

How to get the copper from the
compound

1 !

Displacement using Electrolysis
scrap iron

Copper
sulphate
solution

(@g)

End of life e
Product use ‘

Raw material

extraction
G Matenal
‘ m

Assembly

G

Reducing use of resources

w S R daB&ok
limited resources

RECYCLE

w S R daB&ak
energy resources

w S R daaSteXand
environmental

Impacts

e

i #0)

[=]

HOW IS ALUMINIUM
RECYCLED?

Aluminium is
collected along
with other
metals from your
recycling bin

-
=
<<
-3
(=]
2
o
w
2

&
:
:

The aluminium is back on
the shelf for you to buy in

as little as sixty days Recycling is collected

and delivered to a special
processing plant

f|! ﬂe

The recycled aluminium is
now used in the production
of new products

Using the latest
technology all material

! streams are separated

Metal elements are
melted and treated
to make new
raw materials




KS4 Physics: P9 speed and motion

Distance time graphs

Equations S
GOHFEMN 000 | jopda 00f 2

O ®wQa Qi 0 Q4 Q

a = acceleration (mfor ms?)
v = final velocity (m/s)

aQ : u = initial velocity (m/s)
. 3 . .0 0© O - t = time (s)
© 5 @ 0 0 s = distance or displacement (m)

N =change in

QQEEHN € QO RO VW & O &I O Qd QEPQIQEBe w QL

s 6% ¢ Wi

getting
faster
w
O
=z
X
@ steadyl stationary
o speed / |
refuming
to start
—
TIME
Shape description
— stationary
e Constant speed
\ Constant speed
N Slowing down deceleration
o Speeding up acceleration
gradient The gradient at any point is the speéthu

can measure the gradient at any point on a
curve by taking a tangent.

HT: Gradients and tangents
The gradient on a distance time graphs is the speed. The gradient
velocity time graph is the acceleration.

13

s |l & |

Velocity (m/'s) g =

B

If the line is curved you can calculate t@dientat a certain pointby |~ /

taking atangent For example: HA

What is the acceleration of the object at 10s? : 1 T
2
Take a tangent to the curve at the 10s point T T AT
(a tangent is a line that runs parallel to that exact part of the curve, i_ii,;. NP UENNNNNNEEEE
should just touch the curve but not cut through any other part) : A HH
_ S A HHHH
o W "QQ £0R0 Qi Q [T e =
“Ql (L)’Q "QHQW “O1 ! !E 0 - Y Y Y A Time(s) |
Bl
Calculate the gradient of the tangent, draw vertical and horizontal lines| | - Rise = 55-15 =
to the tangent. Measure rise and run. §O Ao
Qi T ) /'“/ . Run=20-0=20s
Qi ooQQ — G Ofi ¢
o € ¢ T T Twe) |




Velocity time graphs

0

constant
acceleration

LEra

9
\ acceleration

positive
acceleration

Velocity in mis

Object
stationary

e LT T -

\

1 2 3 4 5 &

Tirree i s

HT: Circular motiorg an object moving in a circular motioncan .-~~~ ™
Obiject at a have a constant speed but its velocity is constantly changing as'it /‘\
< constant changes direction (remember velocity is a vector quantity with a
\ velocity magnitude and direction) NS
negative Constant

o

Falling objects start with
an initial acceleration (A
B). Acceleration

decreases due increasin
air resistance (). They

HT:The area under a
velocity time graph =
displacement

deceleration

accelemtmry

7 E

9 10

Velacitﬁ?zn,'s}

= M W A O @ N ®

Q Faie]
— Constant speed v’ as yveight and air Pe—
E s resistance forces become | I A N R
/ acceleration s _ | equal and opposite (D). | ° t 2t s T e 0w
AN deceleration ;ﬁ 4 e I Time (5
™ Increasing deceleration : Uniform acceleration means acceleratin_g at the
— . . 1 same rate. The graph above shows agtiform
Decreasing acceleration SAEEEEEEEE acceleration. Uniform acceleration will give a
gradient Acceleratioror deceleration 001 2z 3 4 r,mi ,,.,i 7 B 9 10 straight line on a velocity time graph.
4 i A) The weight force is greater than the air resistance force therefore the sky diver is acceléragrgky diver
. ‘lf‘ @ » continues accelerating, but at a decreasing rate due to the increasing air resistance caused by their increasi
v velocity.
350 /r B) The weight force and the force of air resistance is the same (resultant force = zero) so the sky diver travels &
E4T— constant speedThe Sky diver reaches terminal velocity, travelling at a constant velocity.
2130 [l r C) On opening the parachute the air resistance becomes greater than the weight Ttreskydiver opens the
8l A - parachute and the sky diver decelerates.
3 @ 1 - l D) As the skydiver slows, the air resistance decreases until it becomes the same as the weighhtostg. diver
AT v ;\\'\5 1 reaches a new terminal velocity (constant velocity)
00 5 10 15 20 25 30 35 40 45 50 55 60 | E) The skydiver reaches the ground. The weight force is balanced by the normal reaction force exerted by the
time (s) ground.Their velocity drops to zero.
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2.1 ALGORITHMS

: breaking a

problem down into smaller,

Pattern recogni-
tion: looking for
patterns.

Algorithm: putting together a
step-by-step set of instructions
to solve a specific problem,

and more manageable parts.

Abstraction: removing
unnecessary detail,

Algorithms can be represented
in either Flowchart form, in
Pseudocode (real code but
not) or in a programming
language like Python.

2.1.2 Designing, creating and refining algorithms

Flowchart

Pseudocode
name = "Jana"
FOR i =1T0 3
PRINT ("Hello" + name)
NEXT i

PRINT ("Goodbye" + name)

Python
name = “Jana"

for i in range (8, 3):
print (f"Hello {name}")

print(f"Goodbye {name}")

A Structure Diagram

is useful for Renting application the Flowchart Symbols
decomposition
Record Record oter enera
Customer details wﬁdﬂk General quote o Gmum:.

Get hire Calculate Calculate
details hire cost damage cost

You need to know al of :

Trace Tables help us determine
the outcome of an algorithm.

We can use
count = 3
PRINT (count)
FOR i = 1 TO count
PRINT (count - 1)
NEXT i
“count | 1 | outeur
T |
[ L 3 |
| [ |
| [
| 2] |
| [
| ] |
| Lo ]
> Shows route through the algo-
rithm
Represents an operation or set of opera-
PROCESS tions that change the value, form, or
location of data.
/""‘ INPUT/ | Indicates the process of inputting
[ OUTPUT .""“ and outputting data.
/
NAMED Indicates a named process that is
PROCESS defined elsewhere.

Marks the beginning and end of the

o

[ TERMINATOR |  Process. A well-designed process
\ should have only one entry point and
. one exit point.
A Shows a conditional operation that
DECISION will determine which one of two
\\ /// paths the program will take.
~

2.1.3 Searching and sorting algorithms
Linear Search
FIND 20"

0 1 2 3 4

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.

7 8

10|50

90|40

Binary Search ] )
For the Binary Search, you will be
FIND23 asked to perform the first pass only
0 1 2 3 4 5 6 7 8 9 (make sure the largest number is
2 5 8 12 I6 23 38 56 72 91 travelling to the end of the line).
L=0 1 2 3 M=4 5 6 7 8 H=9
I(nawing the star_t [0 ;md en_d {len()) we can
2 ][ 5[ 8/12][1623][38)56]72]| 91 | o e
1 2 3 4 L=5 6 M=7 8 H=9

N o
\

| 51+-87(12]

23 s < than the new midpoint, so we discard
the upper half frem the midpoint,

72| 91

L=5,M=5 H=6

7 8 9

N o

5 235

We have found the value of 23" at the midpoint.
Return [5].

72|91

Questions in this section may ask you to perform the following:

Ff3I2NAGKY QA

(as it halves each time).

A
A
A
A
A
A
A
A
A

Recall the different stages of Computational Thinking and be able to define each one.

Be able to read/write algorithms in Flowchart, Pseudocode, or structure diagram formats.

Be able to recognise the symbols used in a flowchart.

Be able to follow a trace table to determine the output of a given algorithm and also determine the
LJdzN1J2 & S @

Know the operations of the two searching algorithms (linear search/binary search).

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.

Understand that the linear search algorithm is a simple search algorithm, but that it is also inefficien
as its effectiveness deteriorates as there are more items to search.

Understand that the binary search is a divide an conquer algorithm that gets more and more efficie

Can perform a binary search, showing each of the stages.




J277/02- Computational Thinking, Algorithms & Programming

OCR GCSE Computer Science (J

Bubble Sort

uw
. NFS

uw
i NEFS

0 1 "2 3 4

11/5//6| 3|4

0 1 {—\3 g

115634
N swne

el (O

w -

(=]

m_

Merge Sort
You will only be 0 5 3
expected to
perform a first 14 ? 3 12
pass using a
Bubble Sort. 0 1 0 1
DIVIDE

14

12

DIVIDE @ /

14

Once division has

\ o DIVIDE

12

finished, sublists
are created and
merging begins

FIRST PASS

Largest itern in place

Add it on
Subtraction

Multip lic ation

e fUE

Exponent

Modubo (Remaid nder )
i besgpes Dvivilsd on

Less Than

Greater Than

Less Than/Equal To

Greater Than/Equal To

Mot Byual To

Exquival ent To

True if all parts True
True if any partwho be s Troe
Is Truse if False and wvice versa

Selection

IF/ELSE STATEMENT

if result >= 68:
print (“Grade 97)
elif result >= 62:
print (“Grade 87)
elif result >= 56:
print (“Grade 77)
elif result >= 49:
print (“Grade ©")
elif result >= 42:
print (“Grade 5”)
elif result >= 35:
print (“Grade 47)
elif result >= 26:
print (“Grade 37)
elif result >= 18:
print (“Grade 2")
elif result >= 10:
print (“Grade 1”)
else:
print ("FAIL")

SORTED

SWITCH CASE STATEMENT

case 9:

print (“Grade 9")
case 8:

print (”"Grade
case 7:

print (”"Grade
case 6:

print ("Grade
case 5:

print ("Grade
case 4:

print ("Grade
case 3:

print ("Grade
case 2:

print (“Grade
case 1:

print (“Grade
default:

print ("FAIL"™)

8”)
")
")
o
47)
37)
27)
1)

Insertion Sort

3|10

2

10

2

SWAP

3 10| 8 1
3 910 1
3 89

== oMY PN || WN ot o (/fw'QD o [N |o

(TURINENY) NININ . - BINYET- NN :E; N EE;

2

O[SV v |»1| [«

6
10

2.2.2 Data types

Integer
Real
Boolean

String

a whole number e.g. 50

True/False e.g. TRUE

Text e.g."Hello World”

Character A single charactereg.”C" or*S”

a fractional/decimal number e.g. 3.17

int ()
float ()
real ()
str()

chr ()

The main programming constructs are:

Squence Slection, and teration.

- Selection methods include the use of
LCX¢ Il 9 badtHe$SVAITCH CASE

statement.

- Iteration methods includeWHILEFOR

andDO...UNTIL

2.2 PROGRAMMING FUNDAMENTALS

Avariable is a unit of memory that is likely to change in
the run lifetime of the program

VARIABLES ASSIGNMENT
INPUT
subject = 1nput(“What subject are we studying?”)
prlnt(subject
— OUTPUT
biect Cc-pubet Science CONSTANT A constarnt islike a varaible, however
subjec _ it is unlikely that the contents will
VAT_RATE = 0.2 change in the Irun lifetime of the
PI = 3.14159 program.
Sequence
A sequence is definied as a set of instructions of
staements that must be performed in that order.
sie] | sep D ({520 §
I age = input (”“Enter age”) In the example shown, we

cannot calculate the retirement
age (STEP 3) until we have
received it (STEP 1) and then
cast it (STEP 2)

2 age =

3 print (“You have”, 67-age,”years left to retire.”)

int (age)



