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BE ON TIME

BE EQUIPPED

PEN, PENCIL, RULER, KNOWLEDGE ORGANISER& EXERCISE BOOK (AS A MINIMUM)

LISTEN TO STAFF AND ALWAYS
COOPERATE

DO NOT INTERRUPT LEARNING TIME

COMPLETE ALL WORK SET
BEST WORK, FIRST TIME

SHOW RESPECT

WEAR UNIFORM PROPERLY AND
WITH PRIDE

MOBILE DEVICES/SMART
WATCHES TO BE IN YONDR CASE

Being Trafalgar

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

To help yourself you should:

A Keep your Knowledg®rganiserss tidy as possible

A Highlight parts of them as you go through learning lessons or add irtpostes etc.
to help you learn key knowledge

A Keep your used Knowled@rganisersafe at home. If you have used them since Y
7 you will end up at the end of Year 11 with 14 KnowleQgganisers Line them up
on your shelf at home and keep coming back to them for your revision, homework
learning

A Show them to your parents and talk through with them the facts and knowledge v
have learned about in lessogselp them to learn new things too!

A Take your Knowledg®rganiserfor the term you are in to school every day and use
in every lesson you can!
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Using a Knowledge Organiser well

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

Why do | have to carry my Knowledge Organiser around with me?

Your teachers will want you to use your Knowledge Organisers in lesson
They are yours forever and you may want to annotate or highlight on the
when your teacher talks about things in them. They will certainly be usec
lessons when you have a cover teacher and you can use them wheneve
find yourself with some spare time.

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

What do | do with my Knowledge Organiser at the end of the term?
,2dz R2y Qi KI @S G2 OF NNB @&2dzNJ Yy 2
but you should keep it somewhere safe where you can easily get it out a
use it. Remember that the information on the Knowledge Organiser inclu
things you will need to remember for your GCSE exams, so your teachel
continue to quiz you on it.

Why is a Knowledge Organiser important?

GCSE specifications requsteidents to memorise more facts, equations, quotations and information than ever before and there are things you will le
right from the start of year 7 that you will need to know in year 11 when you sit your GCSEcgkent@owledge Organiser halyou to identify the things
that you need to try and commit to your long term memory and return to over and over again during your time at secondakylsehne are also things
that we think it is important you learn about and remember that might not be in a GCSE exam but represent useful knowlidelge fo

arn




Your Knowledge Organiser is a vital document. It contains all the key thin
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from your lessons that you will ne

information to your longterm memory
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| Ec“ﬁ Trflfalgar How to use a knowledge organiser - step by step guide
o0

Look, Cover,
Write, Check

knowledge
organiser

)

Cover or flip the
knowledge
organiser over and
write down
everything you
remember.

/

Check what you

Correct any
mistakes in green
pen and add
anything you
missed. Repeat.

v

Look at and study a
specific area of your

Write down the key

have written down.

Definitions to

Key Words Flash Cards

Self Quizzing

Use your knowledge
organiser to
condense and write
down the facts and
or information on
flash cards

—
f =
W —
o v—

Try not to use your

words and

definitions a mini quiz.

Add pictures to help Answer the

knowledge support. Then quiz guestions and
organiser to help yourself using the remember to use
you flash cards. You can full sentences

write questions on
one side and
answers on the
other.

wh

Use a parent/carer
or friend to help
quiz you on the

knowledge.

éO

Use a different
coloured pen to
check and correct
your work.

it

/

You can also use
family to quiz you.
Keep self-quizzing

until you get all
questions correct.

Use your knowledge
organiser to create

Create a mind map

with all the

information you can

remember from
your knowledge
organiser.

*
o« o
Q’Q‘o

Check your
knowledge
organiser to see if
there were any
mistakes with the
information you
have made.

R

v/

J

Try to make
connections that
link information
together.

Paired
Retrieval

Ask a partner or
family member to
have the knowledge
organiser in their
hands, read out
what you
remember.

They can test you by
asking you
qguestions on
different sections of
your knowledge
organiser.

Write down your
answers.

/




Language Method$o Practise in your Fortnightly Writing Challenge and Examimgour Reading

ALLITERATION

the repetition of a consonant sound to begia series of words. appears

The verkay means to place

a short story to prove a point e.g. a dad, talking to his children about the dangers of running in the house, a da something down (it requires an

, include ananecdoteabout falling in his home as a boy and breaking his arm. object to act upon): 1
" antithesis: putting two opposite ideas together to highlight contrasts. I will lay the bone here. = Sf

| laid the bone down.

"emotlve language: words and phrases that are used to make the reader feel a particular emotion. | 06 laying all of my bones down
here.

i ion of hor th h f multiple li h f S
metaphor: a version of metaphor that extends over the course of multiple lines, paragraphs, or stanzas of prose or poetfif /1= = Tl e - oo
; ) reclining (something moving on its
‘l foreshadowing: the writer hints at an event that will happen later in his story/poem/play/writing. mi_\} own or already in position):

| am going for alie down
"imperative verbs: instructional/command words that give the action the speaker/writer wants you to do. | think 1 will lay down. @
)

" . P " | have lain here all day. )
metaphor: like &@aAYAfSXZ o0dzu AYyauSIR 2F dzZaAy3da WEA]1SQ 2N WIHaQ )\' 4 ,'P

i 0 m i@ngin bed!

modal verbs: help show the level of possibility, ability, obligation or permissia@f the main verb/action e.g. mightQ | y = Y dz There is no such thing

as should of, could of,
would of, might of:

THECORRECT
EXPRESSIONS ARE

e “should’ve”
e ““could’ve”

e “would’ve”
* “might’ve”

ANDTHEY ARE s &
‘ CONTRACTIONS OF ¢%i75k

paiieliciialiacy: T the projection of human emotions/mood onto nofhuman objects found in nature e.g. the weather

sensory @ %
description:

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

I O2YLI NRA2Y GKAOK FAYRA aAYAT I NI OKI N OGSNRAaGAOa

simile: WE 500

' statistics: factual data used in a persuasive way.

0T JeaA abusjief LIAA Apybiunio4

' superlative: an adjective or adverb that shows the highest or lowest degree of comparison e.g. besst, flnest, most etc

' onomatopoeia: usingwords that sound like the noise they represent.

e “should have”
e “could have”’

rhetorical a question asked for a purpose other than to obtain the information the question asks e.g. create a dramatic effgct ‘“would have”
question: emphasise a point; make you think about/eager to learn the answer. * “might have”

<

@ a typeof figurative language that gives an object human characteristics

personication: (emotions, sensations, speech, physical movements).




Use fronted adverbials: Use a range of sentence structures

Rather slowly , (manner)
During the night , (time/temporal)
, (frequency)
, (spatial)

The spotted green frog jumped
into the pond.

Every minute or two (simple)

At the end of the corridor

The spotted green frog jumped into the
, pond and he splashed water on me.
(compound @ coordinating
conjunction: for, and, nor, but,
or, yet, so)

Just beyond the stairwell on his left
he opened the door.

Use a two and then three word
sentence:

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.)

It hurt. | was dying!

Snow fell. Flakes floated precariously.

R A L When the hawk flew overhead

spotted green frog jumped
into the pond.
(subordinate/dependent clause start)

, the
Now is the time for action.
time to take up arms.

Now is the
Now is the time

to fight for your country.

The frog, which had been lurking
underwater, jumped on the lily pad.
(embedded clause)

Use epiphora (epistrophe) Use a past participle -Eed é

Glazed with barbecue sauce, the rack
of ribs lay nestled next to a pile
of sweet coleslaw.

st

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

on my nightstand is gone. Use a present participle - BEng é

Whistling to himself, he walked down
the road.

st

Use a tricolon (tripartite list):

A

61 stand thembled hythe 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.

0 Fear | anged.AAngeroleads to
hate.Hate | eads t o suf
Y r ars .

N e A= Ay
S EMNTLUE (NICLE/Sh" F
T i o= eaamn c—-
Use different sentence types:

The wind is blowing. (declarative)

-
SL

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




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 SGSNQa

Exsbamation Mar@
Exclamation marks express strong
emotions: forcefulness, commands, anger,
excitement, surprise etc.
52y Q0 o0dz22 GKI G
R2H LQY FTNBSH , 2dz
S S FEa i‘r]te@at@ﬁagw

YSQKW q
22dz®

Dashes are used forgsenthesis: a word or
phrase inserted as an explanation or
afterthought into a passage which is
grammatically complete without it. E.Q.
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

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 meanbecause [wasons 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 dfohte

2tcN|}j weas Heu Carlisle, and York in the

AN Z29) KBFISt% BXIe) and GAtsMpuh in

othe

@Qucrtion @@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 o6SF2JLOQR tA1S (2 1y2¢6 oK
him in. Thankfully | had a towel handy! this time. | wonder what happened.

. Semi-cslen Colon () Apostronhe
Semicolons are used to separate two An apostrophe is used to show:
sentences that are closely related: 9 el 615 15 ek @ 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(?l é[n r elaboration of what
precedes it.
Unfortunately, the weather forecast was
wrong: it rained all day!

They gap plsg aeguped o sppajal itegig
ligt nagiesqhlonger ghgiseghave popn

d 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 folapenthesis!
a word or phrase inserted as an

(=]l

explanation or afterthought into a passag a2YS2yS0a aLISSOK
hich is grammatically complete witho L R2y UG 1yY26 X
it. E.g. 2) build tension or show that something ig

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) possessiorg when some thing/one

owns something. Thankfully, they played
IFrYS® LydSN

3 NR Beyisedo@s dzii

{dzal yQa
KF& y2




Writing the text for a Leaflet/Guide Text for a Speech/Talk
‘Address to Nation on the Challenger’ by Ronald Regan (28t January, 1984)

Stay Safe and Sound Online c|eqr/ap1'/oﬁginc] title

Manaae Your online reputaion Ladies and Gentlemen, I'd planned to speak to you tonight to report on the state of the Union, but the

2 : : > ts of Barlier today have led me to change those plans. Today is a day for mourning and
Anything that you upload, email ould stay online forever. Therefore, before you post anything even : :
online, consider whether or not you Would want your parents, teacher or a future employer seeing it. If the ’ememb,e”“‘{-?- Ngncy and | are pained to the core by.ﬂ?e tragedy c?f the shuttle Challenger. We know we
share this pain with all of the people of our country. This is truly a national loss.

Privacy Matters { If ard (C a clear address to an audience
ence

Make sure you set high privacy settings e\ . . _

never share or put online any of your pers&fgl details like a phone number, address or your school details. [jFor the families of the seven, we cannot bear, as you do, the fullimpact of this fragedy. But we feel the

Make sure your safety and privacy settings are activated on your mobile devices too, so you aren't sharing f§l0ss. and we're thinking about you so very/much. Your loved ones were daring and brave, and they had

private information. Be aware that using public WiFi might not filter inappropriate content, so look for that special grace, that special $pirit that says, ‘Give me a challenge and I'ltmeet it with joy." They had a

friendly WiFi symbols when you're out and about. hunger to explore the universe and djsco%er its truths. They wished toserve, and they did. They served all of
Us. < =

s e 3 rhetorical ndltors that an audience is being addressed
se2 T throughout
Remember: bullet

make sure you know how to block abusive comments and report worrying content: Sints The crew of the space shuttle Challenger honoured us by the manner in which they lived their lives. We will
don't arrange to meet people in real life that you've only talked to online: ‘ & never forget them, nor the last fime we saw them, this morning, as they prepared for the journey and
use secure and legal sites to download music and games; ‘ waved goodbye and ‘slipped the surly bonds of earth’ to ‘touch the face of God.'

when using the internet for homework, use information appropriately and explain things in your o

i ¥ a clear sign off e.g. ‘Thank
words rather than copying.

you for listening’.

Article Writi ng

. . = i i e i .
- : clear/apt/original title i tion
By Jim White . Last weekend I was forced to endure a new DVD that has been added to my IRfle sister’s ever-

growing Disney collection: Frozen 2. For those of you who have been living on a different planet for the
If the Caledonian superman wins Wimbledon this year, it will be thanks te i a day, a magic § last few years, the Frozen franchise is particularly big business for girls under the age of around 7 or 8.
potion and a battalion of experts.

At first, I have to be honest, I was pretty reluctant to watch it. The first version of Frozen followed the
If you want to know what it is about Andy Murray that makes him stand out from the rest of us — apart from § usual Disney drama of: boy meets girl, dramas occur, friends are made, and annoyingly catchy songs are
that fizzing backhand return and the huge-mouthed celebratory yodel —it issgummed up in one word: sung. There were the conventional talking animals too and (I have to admit it), a cute little snowman. In
sciencel! ; hope of reacquainting myself with the humour of this cold, carrot-nosed cutie — I gave up the fight, and
decided I'd try to grin and bear it through the sequel... | Sy ey Py P TV
are sharing personal information and advice.
Surprisingly, having sat through the whole of the movie, I'm willing to confess: it actually wasn't too
bad. The music is slightly better than the first one. In Frozen 2, there are some instrumental versions of

songs and the riffs are well pitched and engaging. This was a definite positive for me, although I was a
little annoyed when I started humming the tune on the school bus yesterday morning!

effectively/fluently linked paragraphs to sequence a range of ideas (no room to produce the other
paragraphs/conclusion here).
AsYor the characters... Elsa and Anna are still the leading ladies, with Sven, Olaf, and the talking reindeer,

(whose name I can't actually remember). Elsa is still a little too overly heroic as she constantly runs off to
assaulting 8 try and fix things with the customary ‘we know it's going to end badly” music tinkering away
peanut butter ... in the background...




Writing a formal letter

35 Hibiscus Crescent
Andover

Hants

SP10 3WE

2216 Bakers Street
London
MW &XE

reader’s
address

20% February, 2020

Bzardyrlazzlen Formal Salutation: Sir/Madam/Mr Roderick/Mrs Eoderick

| am wniing because you chair a committes in charge of the compulsory wearng of school uniforms. | am a student af

Furthermmore, ...

Yours faithfully

Boris Johnson formal sign off: Yours faithfully (Sir/Madam = Faithfully) (Mr/hrs = Sincerely)

Writing a Report Fundraising at Frecklewood

The Frecklewood Donkey Sanctuary is a charity that cares for rescued an@
a mile away from Frecklewood Academy and the school has a long history of partnership, having sent many
students there for work experience week. The charity is currently in need of funds, having seen a 12% dip in
OKIFNARGIFOES FABAYIA RdzZNAYy3A GKS FS6 &SI NEXOD

Benefits of fundraising subheadings
As part of this investigation we have spoken with school leaders at‘the five state secondary schod

area about the fundraising activities that they undertake. Collectively they raise funds for numerous causes, i
Shelter (a charity that tackles homelessness), Stonewall (a charity that promotes equality for lesbian, gay, bi 4
trans people) and Young Dementia UK (who provide support for people whose lives are affected by young on

dementia).

NJ &FAR W{2YS 2F 2dzNJ 4(3dzRSyda KI @S
PO X

clear title

S
K

I RS
a0K22ft
clear conclusion addressing task and

. A subheadings
Suggestions for activities recommendations

la CNBOl1fSs22R KIF&a |

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

unwanted donkeys. The sanctuaryis

Dystopian Narrativéhe Machine Stofsy E.M. Forster

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
silence, turning her now to the invisible sun, now to the invisible stars. She awoke an
room light.
AKuno! o
I wi ||
Have you
His image faded.

Again she consulted the book. She became very nervous and lay back in her chair p
directed the chair to the wall, and pressed an unfamiliar button. The wall swung apart
Through the opening she saw a tunnel that curved slightly, so that its goal was not vis
she go to see her son, this would be the beginning of the journey.

t al k
on

answered,
of t he

not
been

to you, 0 he
the surface

Of coursesheknewallabouthe communicatisystemTherewvasnothingnysterioum it. She
wouldsummora car and it wouldfly with her downthe tunneluntilit reachedhe lift that
communicatesiththe airshipstationthe systermmhadbeenin usefor manymanyyearsjong
PRsfStethe universagstablishmenf the MachineThosefunnyold days,whenmenwentfor

arc%Rangee)fairinsteaabfchangingheairintheirroomsAndyetc’S shewasfrightenedfthetunnel

shehadnotseenit sinceherlastchildwasborn

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.
Everywhere was snow and silence. Snow and silence; the complete arrest of life; a rehearsal and g
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.

X

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!




Climax (turning point, heightaaftion/problem at its wo)st
A use exciting adverbs and verbs;
A accelerate pace and heighten tension using lots of shorter sentences.

Conclusion Intro:My address right hand side, +

To conclude, date, school address left,

repeat RQ, Dear Mr Cole

Quite simply, Should we consider discontinuing
yes! wearing a school Counterreasomsll

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,

Rising Action
(build towards conflict):
A build on character,
setting, plot;
A introduce a
complication/problem;

Falling actiorfturning

Counter reason:
oldfashioned
tradition, so easier
continue
Argument reason
other traditions
burnt witches, slept

make this change.

Form:Letter
Audience Headmaster
PurposeArgue change

Argument reasomo
individualism, learning
who we are
Supporting example
RQ +triple
|l sndét pat
learning at school
about learning how tc

A buildension/
excitement;

A use interesting ‘
adjectives, sensory.
descriptiofigurative
languagetc. '

i on (Intro
A use an opening hook
mysterious atmosph
A use descriptive voca
and describe the main cha
A foreshadow what is to come.

point, height of
.. action/problem at its
X wors):

. = " vents happen to
CNbelul 3Qa Xh?dﬁobbm?

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

Dénouement/Resolutigending
A link back to the start (circular
A what has the character learng
“A how are things different now
A is there an exciting twist or cl
hanger ending?

dress appropriately,
learning who we are,
learning how to judge
people on what is
inside, not what wear

on straw, walked
barefoat now
di scontinued —
Supporting
exampleanecdote,
use experts

uniform

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 6énd match so

weekends so more use,

Supporting examplemotive language: force poaorer

families to go without, statistics

f ewe

Mind maps/spider diagrams, allow you to jot down content ideas in no

particular order and then decide on the best order to write them updrso

0 KSe QNB ARt viriting. Zadh |gg2 ¥ paragraph



[ Counteror Fact/exampl® ]—
Main reasogour support/validatela:
viewpoint is vali

superiot:

[ Fact/examplto support/validate]]b:

[ Fact/exampl® support/validate]]c:

[

Conclusion:
restate
argument/
problem, and

Thesis:
statement
that defines

Counter or Fact/examte ]

Main reasogour support/validate 2a:

argument/

problem and viewpoint is validf— - Fact/exampl supportivalidate 2b: [~ UESEIEEED
your superioz: . what reader
viewpoint on [ Fact/exampl® support/validate :}c: should now

think/feel/
do.

I Counter or Fact/exampte
support/validate 3a:

[ )

[ Fact/exampl® support/validate C}b:

Main reasogour
viewpoint is vali
superio8:

[ Fact/exampl® support/validate :}_g_

Plan nonfiction writing (include a counterargument for writing to
argue) using a graphic organiser.

3: zoom in on one Wi ndows hit b|Anadiplosis |V
carriage window, motiqt a med <cad h as|(yoked)

Intro: Here you will find everything you need to know about buying a sick today. Passenger pitchedtsids

gol dfish. Follow this advice to & side; bubbling sickness rising

. . : L from stomach! | : ,
First of all, research the fishes|ne 4:nouseS ' © U ¥ Plike s'olt':iiebrs”stanLﬂi'ngetoeaﬁe? Fronted spatiaf ( ):
they are defending their adverbials

Next, decide where to put e bedrﬂom coul d be blanpdbitahts iff phstef colour:

for your fish because € However, i] mi ght be bs@a%i&e?oﬁvn:ﬂrd@vnﬁnksa

After this, itds back to the rese'|ar h. Make a lp?aghtoyséefgregiseswe%dft é .

Do é& green, cracking paintwor
5:canopy of sky above| Adjectives for mood: grey sky] Two then threq X

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

The Grid Plan is good for making sure you include lots of differel

methods, or to compare two/more things sidby-side. Each
row/column = a paragraph.

Paragrap onte

0]0

1: waves engulfing an
devouring the sea side|
town noisy and
disruptive, movement

l onomatopoeia crash, whip,
smash
personify so violent/threatenir

ing st a
(prespart)

2: train victim moving
across railway line pas
houses towards
destination

personifyvictim,alliteration,
metaphor: A caterpillar, the trg
sways and pitches precarioug
along the track to itdyda
destination n&tching bitethe
sea salt nips at its metal skin
passes, eating away at it, Killi
Rattles. Will it survive?

Chain/ tricolon
Question

threatening

stuffed clouds full of cold, sh3
rain,

Verb: beating down, attacking

word sentence




Chocolate Model!

Writing Purposes I Key Language/Structural methods

Inform: tell the reader

Interestingly, chocolatas actually made from theeeds
of acacao tree. After fermentation, the beans are dried, cleaned, and

U Use interesting facts detalils;

what they want/need to

U use brackets to explain technical

roasted. The shell is then removed to produce cacao (ubadulterated
chocolate in rough form).

Often, when in need of comfort or reassurance, or in stressful situations, acceptable
peoplecravechocolate. Primarily, this lsecausedopamine is released into
your brainwhen youeat chocolate, ands a resulit can lower levels of

I YEASG®

connective
Obecaused,
use sequence discourse markers
Eventually, Another, Furthermore

Explain: tell the reader
how andwhy.

Enticingly,the dome of dark chocolate flecked sporadicallyvith lime
slivers, remained encaseit its fluted carapace. Aroundhe outsideof it
cleavedthe diminutive remainsof its neighbour:a praline long ago eateh
Velvety smooth this solitary beadof ganache glistened, revelling its
escape yetmourning

Describehelp the
reader topictureit and

imaginethe experience

Use similes, metaphors,
personification, interesting
adjectives/verbs, sensory

description. its rejection.

Use the mountain/
pyramid structure;

use some descriptionn,

use a few lines of direct speech

Narrate: tell the reader appearance

a talethat will have
them hanging on your

every word

Suddenly she was aware she had arrived at her destination! On the door in
front of her, ascarlet square of shiny plastic printedith the words

[ I 0 2 NXBplinfefilly @oodiving sh&&wag dz(i
standing on this doorstep, though, and what, or who, had led her here in
the first place?

2 (Hregugracy

committed

W/ K202f I 4GS

Use APE FOR REST: anecdote,
personal pronouns, emotive
language, fact, opinion, rhetorica
guestions, repetition, experts,
statistics, triples.

Persuadetry to get the
reader to do as you
askKagree with you.

One oftheg 2 NI RQa 3 NFdods Chacola2i8ykFS2 Nlidzy NRA @ | qonsGeRtioug 3 2
0 2nvBenlife takes a bad turnaneasy giftto thrill just abouteveryone,and

atasty treatthat will uplift even the most melancholy of moods.

contentious

Argue:present two
sides but ensureyour

side appears strongest
soreader agreesvith

Use sequence discourse marker
60 Some

peopl e
use APE FOR REST (above).

First of all, some believe that as chocolatehigh in calories, it is bad for you.
However, scientific experts have provehat chocolate, as it contains high
levels of antioxidants, couldwer cholesterol levels, improve mood and
prevent memory decliné

embarrass

exhilarate

Advise:helpwarnand fluorescent
quidereader, but
reassurewith carefully

considered advice.

Use imperative verbs (stop, do,
donot
(if, could, might, should).

use second person (you, your).

Most importantly, if youare feeling bored and cravirghocolate R 2 ygRei
in to your yearning. Insteagpu could gadfor a walk,run errands,call a friend
or read a book.If you can take your mind off food for a short time, the
cravingmay pass.

gauge

guarantee
humorous
indispensable
languish
manoeuvre
occasionally
particularly
plausible
queue
reference
schedule
successful
separate

unnecessary




COI I IparlsonAssessment Objective  (A03): Comparewr i t iEleas @&nd perspectives, as well as how these are conveyed, acrosstwo or more texts.

Comparison  questions When wriing  your answer: TOP TIP: Checklist  for improving
test ar e ad eabiliys to Use the Question your answer:

A be clear about which text you are referring to;
A compare two texts A support all points with evidence from the text ; 1. Use the bullet points . @ Have you used evidence to
A consider the similarities and differences A keep the focus_of the question firmly in mind & ;Cgietgrﬁe?shboegately support your answer?
between the texts reuse the words of the question to frame your Crie youyr answer © Have you responded to the focus
A sustain a focus on the question and answer if you need something to help you stay with these in mind of the question?
i on track ; : . .
Slalediaieatia Reompat=on ©@ Have you considered points from

A keep an eye on your timing & this will be a 2. The second bullet point both texts?

Before answering: the writers get their ideas Have you made it clear which text

enough time for completion;

across. You must compare you are referring to?
1. This is the final reading question. Make A you may not have the same amount to say the ways the writers do
sure you have left yourself enough time . about each text but make sure you try to give this.

Practise this! reasonably even consideration to both texts.

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

Some examples of previous comparison questions

3. Be sure that you understand the focus of
the question.

4. Go through the different texts and
highlight any evidence that you will use in A what Blondin and Nik Wallenda did during their crossings of Niagara Falls;
your answer. A how the writers try to convey the dangers of crossing Niagara Falls. [10]

Both of these texts are about tightrope  walkers crossing Niagara
Falls . Compare:

5. Revisit the question. Make sure your
evidence and points will provide a clear Both of these texts are about volcanoes that have

answer to focus . erupted . Compare:

Useful compare and contrast A what the writers could see and hear of the erupting volcanoes;
connectives: A how they get their experiences across to their readers. [20]
on the other like: Both of these texts give an account of a mining rescue .
hand similarly yet Compare:
bOth .although A what the writers tell us about what happened on the day when the miners were rescued;
unlike Ih CohtraSt A how the writers try to show the drama of the day of the rescues. [20]
whereas likewise
instead as well as
however alternatively These questions are usually accompanied by an instruction such as:
conversely while Youmust usethe text to support your comments and make it clear which text you are referring to.

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




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

Evaluation questions  test Wh en writi ng your answer: TOP TIP; Checklist for imp roving
areade r& abili ty to: Use evide nce wisely your answer:

A keep the focus of the question firmly in mind i reuse

A give considere d personal judgement the words of the question to show that your opinions 1. Any opinions you offer must ® Have you responde d to the focus of
A usethetextwisely to suppor tjudgements given A are on task; be supported with evidence. the question?
. make sure you are offering clear opinions in response 2. Avoid unsu pported opinions @ Have vou used specific and precise
A dem.onstra.tt.a clear foFus on the question to the statement/vie w given in the question and take a or assertion si mak e your evidenyce to supp‘t))rtyour oplionions’?
A provide critica | overview of what has been read. coherent stance; opinions relevan t using © Have you mad e a rang e of points?
A suppor t all points with precisely chosen evidence from what you have read to Y 9 P ’
the text ; prove them. ® Have you drawn upon evidence from
and help you to organise yourself in a coherent way; pinpoint what it is that a & Have you given consideration to HOW
1. Read the statement/vie win the question A think about how the writer has shaped your opinion "r‘:_”tir SR th(;"t Tjakeﬁ el the writer shaped your opinions?
; thin k as you do. Use that . .
carefully. (what methods/techniques / language have been evidence to accompany @ Have you given an overview statement
2. Underlin ethe part of the statement/vie wthat show sthe used). your points. to respond to the question?
focu s of th e question. II
3.  Think about whether you agree/partl y agree/ disagree
with the statement/view . You might find that you agre e Some examples of previous evaluation  questions
and disagree for different reasons.
4. Highlight thetextto show which evidence you are CEmIERE! 1305 CUMZIE Qs
going to use to suppor t your opinions. 0 T hneiter shows that life for immigrants such as the Hamiltons was fin the first three paragraphs of the account , the writer gives the
5. Look again atthe question. Make sureyour evidenc e veryhard. o6 impression that the accident was so serious that the trapped
and points will provide aclear focused answer How far do you agree with this view? miners would not be found alive . Blow far do you agree with this
' statement?

You should write about:
You should commen t on:
A your thoughts and feelings about how the life of the Hamiltons

is presented in the passage as a whole; A what he says;

Timi ng is key: A how the writer has created these thoughts and feelings. [10] A how he says it (10

This question is worth 10 mark s. 0 T haeiter uses the walk to Wreck Island to show a change in both fi | this extract, George Banks presents Blondin in avery positive
Emmaand Robbie. 6 way . Bow far do you agre e with this view?

How far do you agre e with this view? el €Sl CONuED i EE

You need to leave yourself aroun d 15 minutes

to answerit. You should write about: A what he says;
Useful Sentence Openings and A your thoughts and feelings about how Emma and Robbie are A" how he says it. [10]
Key Vocabulary: presented in these lines and in the passage as a whole;

0 P i esandrick gets across his feelings of increasing terror really
well . Bow far do you agree with this statement?
You should commen t on:

AZRwngswites Ngs|cregted thess Youghty and fegligs 3[10]

0 T hneiter presents Jonathan as a failure as a father and a

(r\_\(

NUS Kand. 6 A what he says;
How far do you agre e with this view? A how he saysiit. [10]
¢ KA&X You should write about:
3d335aGax ONBIGSax RSvzydkn yﬁ“fé“%'@&‘s anf, fetﬁfga s JO’]%"S‘S”ﬁ”E“ m S| § 5 § These questions are accompanied by the instructon
NEAYF2NDSaX AYLEASax AyRAbF (PE5F% "0 j?ﬂ K £ A 3 RYQimuskusethe tex to support your comments.
1 A how the writer has created the thoughts and feellngs [10] This states you MUST use evidence to support your answer .




NonHfiction Writing:

Assessment  Objectives:
AO5 Communicate clearly and
imaginatively, selecting and adapting
tone, style and register for different
forms, purposes and audiences.

Organise information and ideas, using
structural and grammatical features
to support coherence and cohesion of
texts.

AO6 Use arange of vocabulary and
sentence structure for clarity, purpose
and effect, with accurate spelling and
punctuation.

Why plan?

Planning helps you to capture your immediate
reactions and views about a task.

A Planning allows you to jot down useful
vocabulary.

A Planning allows you to consider the
structure of your work.

A Planning will save you time in the long run.

Things to consider:

A The content of your writing i what angle
will allow you to write in sufficient detail?

Component 2
Exam facts:

Two writing tasks
20 marks each

5 minutes to plan
25 minutes to write

Write 300-400 words per task

Do o Do Do B>

A Words, phrases and ideas that are suited to
the topic and will enhance your writing.

Structure i how will you present your
work. Have you been asked for a specific

2 Writing  questions:

Examples of previous Component

Write a lively article for your school/college magazine with the heading:
AT e e n a dgseidedosManaging Parents.

Write your article
You have been asked to give a talk to your class with the title:
The person | arbst like to spend a day with.

Write down what you would say in your talk .

Write a review for a teenage magazine of a book, film or TV programme/series you
have enjoyed in the last year and why it might appeal to others of your age.

Write your review

Your headteacher has decided that there should not be an end of year celebration
such as a school prom or party. The headteacher believes it would just be an excuse
for students to show off in an expensive way.

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

structure (e.g. a formal letter)?

Remember to write in full sentences and
paragraphs.

How will you begin your work, how will your
ideas develop and how will you conclude
your work?

1. Read each task carefully
(remember you have to do both).

2. Highlight the keywords in the task
that suggest audience, content,
purpose, style, structure and so on.

3. Try to step back from the task i
sometimes you are asked to give
your views i try to consider how
you feel or what your immediate
reaction is.

4. Use the planning time to form a
clear plan.

Before Starting:

Once you have written down your ideas in a
plan, remember to give some consideration
to the order that you will write.

Work out in advance what kind of
planning works best for you. Do you prefer
to plan using a mind map, a spider

diagram, aflow chart or a different style?

A Remember to use a range of appropriate
and well selected details to develop and
support your points

A Always leave enough time to proofread
your work.

Checklist  for
improving  your writing:

How will my
work be marked?:

@ Have you planned your work
carefully?

Your writing in both Component 1 and
Component 2 is marked using very specific
criteria. You are awarded marks for AO5
Communication and organisation and AO6
Vocabulary, sentence structure, spelling and
punctuation.

@ Have you included sulfficient
detail?

@ Have you considered the
language you use?

In Component 2, AO5 is marked out of 12
and AO6 is marked out of 8. During your
revision, you should have a look at the mark
scheme that the examiners will use, this will
help you to see exactly what they are looking
for.

@ Have you structured your work
carefully?

@ Have you varied your
punctuation for effect?

Remember, getting the basics (full stops
and capital letters) is just as important

as trying to include some more complex
sentences. Aim to include an accurate range
of sentence types and vocabulary.

© Have you proof-read your work
for errors?




Retrievabf explicitandimplicitinformation:

Assessment Objective (A0l Strand 1): Identify and interpret explicit and implicit information and ideas.

In form ation retr ieval questions m Checklist for imp roving

test areader® abili ty to: your answer:

A double check that you have read This is when you do not read
A identify the explicit information or ideas needed to answer the question and understood  the question and every word but try to take in @ Have you answered the question?
: p the instructions  at the start of the the overall meaning of a piece
A isolate key details e of writing by movin g your eyes @ Have you retrieve d sufficient
A interpret the meaning of implicit ideas and information . o ) information?
A ) ) A identify relevant words or throughou t the text . Headings )
clearly refer to evidence in the text. phrases from the text to answer and opening sentences @ _H?ve y(t)_u chzcked that yguocopled the
ion i : — ) information down correctly?
the question T be specific. are useful for directing this Y
Before answering: A your answer may be brief but technique... @ Have_you .checked how many mark s the
mak e sure you have provided question is worth?

1. Make sure you are looking at the correct text and the right part of the enoug h detail to answer the

o st L - B o~ B
A track throug h the section of g TOP TP S:

2. Beaware of how many marks the question is worth. E.g. if it is a 5- mark )
question you will probably be asked for 5 detalils. the text garefully .6 reading
chronologicall y will help to make

sure you d o nmi$s anything.

This is useful if you are looking
for a particular word or piece

Use short relevant quotations.

3. Read the question at leasttwice to make sure you know exactly what . .
d y Y Check the details of the question

you are looking for. of information. For example, ‘ carefully.
4. Use skimming and scanning techniques to find the detail(s) you need Bullet points are fine for information in the second C2 Q1 example 5 [ye el il sReEsie [hes
quickly. retrieval questions but make sure below you could begin by ' use your pen and mark them off on
5. Think about how much time you should dedicate to the question 6d o n & your answer makes sense! scanning the text for the word the exam paper so that you d o nlése
be tempted to spend too long on this question and reduce the time you 6craterd. focus.

have availabl e elsewhere .

Some examples of previous information retrieval questio

Component 1: Q1 Component 2: Q1 Component 2: Q3

Read lines 1-6. Read the newspaper article 6 Mi n Bescsied from Chilean Mi n i dhe separate Resource Material. To answer the following questions you will need to read the accountin6 T h e

List five thing's you a.  What was the nickname of the rescue capsule? [1] Penny Review dmagazine.

learn about Emma in b.  How did the miners let the rescuers know they were stil alive? [1] a.  What caused the coal mine to collapse? [1]

theselines. [5] c. Where were the men taken once they had been brought to the surface? [1] b.  What detail does the writer give that shows the rescue attempt never slowed or stopped? [1]

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

List five things Read the newspaper article 61 c e | erupting sv o | ¢ amtloedseparate Resource To answer the following questions you will need to read Pieter Sandr i ckds
you learn about Material account of the Krakatoa volcano explosion on the opposite page.
Jonathan in lines a.  When did the Eyjakull volcano last erupt? [1] a. On which day of the week did the Krakatoa volcano start to erupt? [1]
1-17. [5] b. How close did Tom Robbins get to the crater of Eyjakull? [1] b. How far away was Krakatoa from the town of Anjer? [1]
c. How wide is the crater of Katia? [1] C. How did Pieter Sandrick survive when the 6 wafwa t &itrtifle coast? [1]
Read lines 1-16. Read the newspaper article 6 | n sAndeer i daughest Pr i sin thé separate Resource Material. Toanswer the following questions you will need to read the extract on the
List five thing s you a.  Give one example from the article of how the worst prisoners were punished in the past? [1] opposite page by Charles Dickens.
learn abou't Brian b.  Atthe time the article was written, how many prisoners were in Florence Prison? [1] a.  When Charles Dickens visited the Eastern Penitentiary prison, what did he describe as awful? [1]
Faulkner in these ¢ Giveone example of the privileges that prisoners may earn for good behaviour? [1] b.  Give two details from the text that suggest prisoners are in the Eastern Penitentiar y prison

lines. [5] for along time . [2]




Synthesisinghformation:

Assessment  Objective  (AOL): Examples of previous synthesis questions:
jﬁfi?entandteiﬁmégse svdence from SIS SIS SXIU Gl e The following questions all had the following introduction:
together materials from more than To answer the following questions, you must use both texts .
This question will be found in your one text to create new material. The
Component 2 examination. skill of summary is useful here as
it encourages a brief and focused Using information from both texts, explain briefly in your own words what happened
response. when news of the mining accidents became known. [4]

Synthesis questions aim to

test ar e ad eabiihs to: Using information from both texts, explain briefly in your own words what happened

as a result of the volcanoes erupting in Anjer and Iceland. [4]
A show their understanding of key Using information from both texts, explain briefly in your own words, how the
information, themes or ideas spectators reacted to Blondin and Wallenda. [4]
A effectively collate key details from two o Using information from both texts, explain briefly in your own words how whales were
texts When synthesising hunted in 1850 and are now hunted in the Faroe Islands. [4]
A identify common areas/ themes or wo__texts:

ideas across two texts.

consider the following:

Before answering: A TOP TIP: things you NEVER Checklist ~ for

LOESEN LIS TRIR S O [IEEES ol do in a synthesis  response: ' our answers:
have highlighted.

1. Read the question carefully. It is vital

that you understand what you are being A Consider how you will collate the A Never give extra details or reasons, © A synthesis checks understanding
asked to synthesise. |deasffrt(r)]m ac_r(issl_blt()th texts (do a synthesis does not require you to i is your answer clear?
. , any of the points link up or are include these.
2. -kl;hml( ab_out;hekf?cus C;Lthte qtue‘?l_tlorl the points all different?) How wiill . @ Does your synthesis response
y stepping back from the 1exts. fry to you present your response? A Never try to expand on the details reflect the focus of the question?
get a clear understanding of the texts you have been given from the text.
and task before you start to write. A Always refer to both texts in your This should be a brief and focused @ Have you included sufficient
3. Underline a couple of relevant key responses or you will only be QS CT different points to access ALL
: awarded a mark in Band 1.
words from each text as these will help A Quotation is acceptable but you marks?
you to remain focused. A Check the mark tariff i this should never copy large, unselective © _ _
qgestlon is worth 4 marl_<s and chunks directly from the text. While there is no preferred_style
will only need 4 brief points. when completing a synthesis, most
A Never spend much more than around candidates perform best when
5 minutes on this type of question. dealing with one text at a time.
@

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




EDUQAS

MAIN IDEAS

LANGUAGE

STRUCTURE

CONTEXT

The Manhunt

Explores the physical and mental effects
living with war injuries. The wife is
searching for the husband she used to
know so well.

Images of broken body parts (grazed heart
broken ribs) and of delicate materials
(porcelain, silk) suggest the vulnerability of
0KS a2t RASN®» wC2Sid
Wdzy SELX 2RSSR YAy SQ |
permanent scarring.

Initially the couplets
rhyme. The rhyme breaks
down to reflect the
relationship breaking
down. Enjambment also
reflects the fractures in
the relationship between
the soldier and his wife.

The poem was inspire
by a soldier who
suffered Post
Traumatic Stress
Disorder after being
shot in Bosnia. The
writer is raising
awareness and

War,
Relationships,
Love, Suffering

London and how he is saddened by the
sights and sounds of poverty and the
abuse of power by the rich. He also
expresses disappointment at the passive
acceptance of the masses towards the
government.

K2g¢g (KSe& 2 LIINE doigedi K
YIEylFOft SaQYy YSGl LK2N
trapped in poverty. Rhetorical devices are
dzZa SR (2 LISNARdzZ RSY N
SY2G0A @S I y3adza IS oY

Narrator observes what h
sees. Simple ABAB rhym
scheme: reflects the
unrelenting misery of the
city, and perhaps the
rhythm of his feet as he
trudges around the city.

time of great poverty
in London. Blake
believed in social and
racial equality. He alsd
qguestioned the
teachings of the
Church and the
decisions of
Government.

sympathy towards this
condition.
Sonnet 43 The poet expresses her intense love forf Comparisons to show her love is A sonnet is a traditional | The poet rebelled Love,
Robert Browning. She attempts to definf 02 YLINS KSy a A @S WR S LJ{|form often used to expres| against her over Relationships,
her love. The poem feels like an intimatg o _ love. This is not a perfect| protective father to Death
conversation between the lovers. Replac?d/.faltrl in god V\_',_'trl love for husbang rhyming sonnet to reflect | marry Robert Brownin
wi2ao aliydao the relationship is showing how
9YRAY3I WL f2@8 G KS S§|unconventional. The important love was to
suggests love is eternal NBLISGAGAZY {her
almost sounds like a
prayer.
London The narrator is describing a walk around/ NA 0 A OA 4Sa (KS LI ¢ S|Adramatic monologue. |Published in 1794 in & Loss, Abuse of

Power,
Injustice,
Anger, London




EDUQAS

MAIN IDEAS

LANGUAGE

STRUCTURE

CONTEXT

The Soldier

This patriotic love poem to England glorif
dying for your country and praises Englan
for its beauty. Others could argue the tong
is mawkish and that it uses propaganda t
simplify the issue of war.

Nature imagery suggests the beauty of
oy It YR Wadzya 2F K2\

Religious imagery suggests death brings pe
Wdzy RSNJ 'y 9y 3afAaK K9

Traditional sonnet form
used to express his love fg
his country.

The poet was a soldier
during WW1 who died of
sepsis and was buried in
WF2NBAIYy TFA
He was known for his

Impact of
War, Pride,
Patriotism

move to heaven.

RAS WL¥ L ak2dd R RAS idealistic sonnets.

She walks in beauty | A poem celebrating female beauty. The [{ AYAf S (2 O2 YLI NB ¢ 7Simple and regular ABAB4 Byron was a Romantic | Relationships
speaker describes both her external WEA1S GKS yA3IKEIQD structure reflects the who believed in the , Love, Light
appearance and her inner goodness. She R . . g2Yl yQa LIS NJF| power of nature and liked and Dark
almost seems to be unobtainable so we WNI 9Sy Q adA3saua Rby Enjambment suggests the| to break conventions. He
YIe a8YLI GKAAS 6Al0f/ 2yiNyad 2F WRIN]Q HL2SGQ& St 3SNwasknown for his
longing. woman is romantic, mysterious and balance| describe her beauty. relationships with

different women.

Living Space The poem describes slums in IndiawherfL N2y & 2F GAGES | & 0 KEnjambmentreflects how |Born in Pakistan but Love,
living §paces are cre_ated out qf found WONR 2 SREf&s tS8Fya RE the structures lean over |raised in chtland, tr_le Re_lqtionships
materials. The poet is celebrating the place is unsafe each other. The poem poet has an interestin |, Living
continued existence of these living space R R begins with sarcasm representing different Conditions
as a miracle to be admired. LYF3s 2% WS33aQ &adz3aJpards the negative viewy cultures.

WiKAY gttfta 2F TFF AR of slums. However the ton

these places exist changes and ends with
admiration for those who
live in the slums.

As imperceptiblyas [¢ KA a LI2SY A& Fo62dzi |WAYLISNDSLII A éohein@iced lied J Dashes are used to creatd The poet was a recluse |Death, Time

grief and the feeling that she is being tricked b pain hesitant and disjointed who did not leave the Passing,
time passing away. It also speaks of Wt SNFARRO adzZa3S8aia 4pacereflecting her house very often. This | Nature, Light
happiness disappearing. ] o fractured state of mind. Th| poem was written after |and Dark

Ye oA f AIKGEQ adzA3sada poem ends positively with | several friends and family
dark and light 0KS ¢2NR Wo §member had died.
WRdzA 1 Q &adza23Sada RI NJsuggestsheisreadyto




EDUQAS

MAIN IDEAS

LANGUAGE

STRUCTURE

CONTEXT

love than clichéd gifts such as red roses.

Wt NBEYAasSa ftAIKGQ I

unpredictable relationships

materialistic view of

Cozy Apologia Waiting for a storm to hit allows the /] f AOKSR AYLlF3S WOKI Ay First person. Regular rnym The poem is set againg Relationships,
speaker time to reflect on her relationship| affectionate tone scheme breaks up in Stan] the arrival of Hurricane| Love
with her husband. The title suggests she . . . _ |2 toreflect the disruption |Floyd which hit USA in
defending her relationship from those whg ?f FYLIQ O2drA R adA3sal of the oncoming storm. 1999. The poet is
claim it is boring. lite Enamb ‘ YI NNASR (2
time to sit and think voice.
Valentine The poet is searching for a more meaning The onion metaphor has many layers to sho| Unpredictable structure |5 dz¥ ¥é Qa f A {Love,
way to express love and explores why an|the complexity of love with unequal lines and conventions and Relationships,
onion is a more powerful and realistic gift stanzas reflect how criticise the Violence

fact the poem is in two halves could sugg
how her life is destroyed by the tragic new
KS KIFra WF¥lLffSyQo

tF OKSGAO Frifl O
grief is settling in

W¥ 2

LNRYye& WySg f20S (KI {
heightens tragedy because he was looking
forward to returning

tragic story. Present tense
gives sense of immediacy.

Clear rhyme scheme
creates sense the tragedy
was inevitable.

universalises the poem
so it can reflect how
many lives were lost
during many wars.

romance are. Tone starts off positivg+ | £ SY 01 Ay S Q3
WOt Ayas LI2aadaarg@sq |butbecomes negative late| also known for a
fSGKEEQ ' OA2f Sy in the poem. feminist approach.
A Wife in London A wife is waiting at home for news ofher |[WT I+ f £t Sy Q Aa | SdzLIJK S Y Structured in two halves | The poem was related | War,
husband who is fighting in South Africa. T| of his death We¢KS ¢NIF IS R €|to The Boer War but th Relationships,
LNEYEeQ tALS 1xp 5§ aKS Aj

Death, London

Death of a Naturalist

. A child sees nature ugose with a sense
their intrigue and excitement. Then the
speaker sees the darker side of nature an
FSSta GKNBIFGSYSR Iy
Ad I YSGFLIK2NAOIt
innocence.

hy2YF02L12SAlI Wodzo o f §

shows calmness

t SNE2YATAOI GA2Y WLldzy
summer is harsh

{AYAES WwWLR2AASR
violence of nature

t A S

Stanza 1 is enthusiastic fo
nature.

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

Poets brother died age
4. As a result, his poen
often deal with a loss 0
innocence. Heaney
grew up on a farm and
many of his poems
explore the theme of

nature.

Loss of
Innocence,
Childhood,
Passing of Tim




MAIN IDEAS

LANGUAGE

STRUCTURE

CONTEXT

EDUQAS

Hawk Roosting

The hawk is a bird of prey, known for its
intelligence and incredibly sharp eyesight

Metaphorically it is about politicians being
hawklike, which means being aggressive
towards other countries.

[ Fy3dz- 3S adzaasSada |

Ay Yé F220Q0

Hawkisgod A 1S WA G Aa €[
t 2SN 2F KFEgl (G2 O2)
G2 1SSL) GKAy3a tA1S

WNR2aGAYy3IQ adza3asSaida

This poem has a strong,
regular form to reflect the
strength and control of the
hawk. %énszz%:-zc Kl &
physical superiority,

3-4 ¢ power over nature, 5
6 ¢ Justification for his
actions

The portrait of the
hawk links to ideas of
Nazism and Fascism a
the time Hughes was
writing. Hughes often
explored the power of
nature.

Power, Nature,

To Autumn

The speaker in the poem seems to be an
observer actually addressing the season
if it were a person. The poet is celebratin]
the season and the changes that take plg

aStft2¢ FTNUzZAGTFdA ySaa
t SNE2YATFTAOI0A2Y WEK
FFdzidzyy A& (GK2dAKGT
autumn is intoxicating.

[Fald fTAYS W3lFrGKSNRAY]
suggest the circle of life

{ plotting how to make fruit

Stanza 1 Autumn and the
sun are like best friends

grow Stanza 2He
describes the period after
the harvest, when autumn
just hangs out around
Stanza 3rhe music of
spring is a distant memory
but autumn’s music is a
symphony

Keats was a Romantic
poet who wrote about
nature and the natural
world. He died aged 25
and was worried he
would leave no lasting
impression on the
world ¢ this poem
could be his attempt to
be remembered.

Nature,
Ripeness, Timg
Passing

Afternoons

It is about the end of youth and the onset
of middleage. The poet observes a grouf
2T Y20KSNER WwaSuaay
playground. The setting of autumn match
the theme of loss.

G{dzYYSNJI A a
sense of loss

FIRAY3IE

WeKSANI 0Sldziie KIa&a
and passing of time
G{2YSOKAY3I A& LlzaKA)

GKSANI 26y fAQSaséd ¢f

spectators in life.

The poem is set out in
three unrhymed stanzas o
eight lines each. The
repetitive structure reflects
the dullness of their lives.

The poem was written
in the 1950 a time of
austerity and rationing
AY . NRGFAY
is timeless as it reflects
the unsatisfactoriness
of all our lives after
youth has gone.

Loss, Passing
Time,
Motherhood,
Youth




EDUQAS

Dulce et Decorum Est

MAIN IDEAS LANGUAGE STRUCTURE CONTEXT
The terrible consequences ofagas attacf{ A YAt S& aK2 ¢ T G A 3dz9Slow pace in Stanza 1 The poet was killed in
present the unglamorous reality of trench|2 €t R 6 S3 3 NA Qd reflects the exhaustion of |action in 1918 one

life.

+SNba aKz2sg
RNR2SYAYIQ

LI yAO weS§

Gruesome imagery shows horror of war
w256a0SyS a OFyOSNR

the soldiers. Tone speeds
up in Stanza 2 to reflect th
panic after the gas attack
Pace slows again in the fin
stanza to reflect the feeling
that war is never ending.
ABAB rhyme scheme give
form to chaotic events.

week before the end of
the WWL1. He wanted tq
expose the true horrors
of war and was critical
of those who recruited
young lads to join the
war.

Impact of war,
Patriotism,
Death

Ozymandias

A decayed statue of a once powerful lead
is found in the desert. It serves to highligh
how human power is temporary and cann
escape the power of nature. The poet
appears to be mocking the arrogance of

W{ySSNI 2F O2ftR 02YYl
Ozymandias.

hE&Y2NRY W/ 2f2aalft 4
statue is now decayed.

The sonnet rhyme schemg
is irregular, perhaps
symbolic of the broken
statue itself, no longer
perfect.

Shelley was a romantic
poet who believed in
the power of nature. He
disliked the oppression
of ordinary people by

Power, Nature,
Decay, Pride

by farmers which forces us to
commemorate their deaths. Unearthing th
soldiers has given them a voice.

GAfGSR o6F O1 Qo
WOKAY Il LIXFGSsE Y2al A(
and vulnerability
WGKSANI FoaSyd G2y 3dzS

finally found a voice after being forgotten for
so long.

reflect the regular pattern
of the ploughed field. At
times the regular rhythm
ONBIF1a G2 NB
2T 02ySQ NRa
ground and disrupting
attempts to forget the past

Somme was one of the
bloodiest battles in

WW1. The 38 Welsh
Division lost 4,000 men
The Welsh poet wanted
their bravery to be

acknowledged. The

g NA G0SNXQa L

highlight this issue.

Ozymandias. LNRY& W[221 2Y Y& g2 powerful rules. It acts a
statue is now ruined. a warning to anyone
who thinks they are
immortal that power
g2y Qi 1 &
Mametz Wood Buried soldiers from WW1 are rediscover{L Y 3SNE S @21 Sa K2 NNFRegular 3 line stanzas The Battle of the Impact of war,

Patriotism,
Fragility of Life




EDUQAS MAIN IDEAS LANGUAGE STRUCTURE CONTEXT _

Prelude 5SAO0ONRO6SA OKAft RNXBY {Verbs show rapid movement and enjoyment Regular rhythm gives effeq Wordsworth was a Nature, Passin
frosty day. The poet looks back on his |¥ K S SK AQ&Ra AR S 46 Q of natural speech. Romantic poet who | of Time,

childhood experiences with an appreciatic explored thoughts Childhood
of the beauty of nature. about childhood and

[ 2y 0N ad 2F 61 NX¥ | y HCaesuraand enjambment

S NGB dz82] @Rlzy Q | YR K S'tf LJ tu 2 02Ydiinee feelings of
. ~ ~ exclitement. .

d2dzyR AYl I3SNE WoSft f 3 delight caused by

2T YStlyoOokK2teQ (2 YI nature.

childhood joy to adult understanding.

POETRBDEVICEGFORM POETRY DEVICES T STRUCTURE

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

Auto-

: _ PASS
biographical About the poet )

: Chronological In order of time
Ballad Story poemsg often 4 lines stanzas
: Caesura A big break in the middle of a line

lank Versewith no rhymeg usually 10 _ :
Blank verse syllables Enjambment A sentence runs over more than one line
Dramatic lambic pentameter 5 sets of weak/strong beats in a line

I A charactesspeaks to the reader n _
monologue Juxtaposition Two opposites
Epic Tragic/heroicstory poems Layout Position of lines/words on the page
Free verse No regularhyme/rhythm Anaphora Repeated first few words at start of lines
Lyrical Emotional and beautiful Oxymoron Two opposite words next to each other
Narrative A story Rhyme scheme The organisation of the rhyme
e Lyrical poenoften addressed to one Rhyming couplet Two lines that rhyme next to each other
person Rhythm The beat

Sr?glﬂrfgc Written like it sounds Stanza/Verse A paragraph in a poem

Volta The turning point of a poem

14 linesababcdcdefefggOftenlove
Sonnet poem Repetition Something repeated




Year 10 Maths: Sequences

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

Each number or item in a sequence is calléeran.
Termto-Termruleci KS G NXz S¢ GKFG 3ISta é2dz FTNRBRY 2y S ydzyo

Positionto-Termci KS a NHzt S¢ G KI G S yvalgeof® dermatamzgives posiioror Pldee ih (i
the sequence. It is sometimes called theneral ruleor, most commonly, the™ term rule.

a Yis theposition of a termin the sequence it musaLWAY ®e aninteger

Types of sequence:

SparxMaths: GCSE U213,U206, U680, U9

There are different types of sequence each of which is Common special sequences include:
identified by how their pattern continues: Fibonacck type sequences
A Linear(or arithmetic) sequences Sequence obquareqguadratic)
A Quadraticsequences Sequence afriangular numbers
A Geometricsequences (quadratic)
Examples: Linear 2,4,6,8, 10, 12, 14 Geometric 2, 6, 18, 54, 162
Quadratic 1, 4,9, 16, 25, 36 Fibonacci 1,1, 2, 3,5, 8, 13, 21, 34, 55




LINEAR /ARITHMETIC SEQUENCE -

Key propertylinear sequences increase or decrease by the same amount each term.
So to get from one term to the next you wallid or subtract the same amount
All the multiplication timedables are linear sequences.

To find nth term rule of a linear sequence:
1) Find thecommon differenced d¥ §the same amount added or subtracted each time.
2) Thisisthe base timesblecd 2 (G KS yOGK GSNMé NUzZE S gAff AyOfdzRS «a
3) Adjust to the sequence you want: what do you need to add or subtract fibta get the starting number?
eg 3,5, 7, %> adjustment 1x2 =2 so must +12r>+ 1 and 7, 5, 3, 1=> adjustment 1)X®) =-2 so must +9 =2n + 9 (or 92n)

UNDERSTANDING PICTURE PATTERNS

Pattern Pattern Pattern

t FGGSNY bdzyoe|l |2 |3 |4

Reduce a picture pattern to numbers Total arrowso { S 1j dzS y'® $5 X7 |2

C use a table of values to help you e.g /\ / / \ \

nth term rule => 2n+ 1

USING THE Nth term RULE

What is the difference between the®®and 8" term of the A sequence has arule: 5@
sequence 5r2? Is the term 72 in the sequence?
Remember: for linear sequenceas) (difference) is always | Remember: foanyd S 1j dzSn¢ O SIB @INB & Sy (i a
the samec hered=5as sequence Is based on the 5x tabl¢ position andMUST be an integer 5n-2 = 72 (+2)
¢ KSNB | NB U ¢ #to&edrysoldifeereriteNE Form and solve an equatide.: 5n = 74 (5)
between their values will b&x5 = 10 Heren isnot an integerso 72 iot a term n=14.8




QUADRATIC SEQUENCES
Key property quadratig sequences ipcregse or gecrease by a different amount eaplttbumhe glifference
0SUPSSY UKS RAFTFSNBYOSA Aa Fftgléa (KSaddorsvsracmize2
previous difference plus a same extra amougdch time

¢CKS G0l asSé¢ [jdzr RN GAO &aSljdzSyoOS Aa GKS &s

Example:Foundation / Higher Crossover

SparxMaths: GCSE U206, U53( '.l:

To find nth term rule of a linear sequence: CAYR (KS yiGK GSN¥ NUzZ S 2F (KS a$ij
1) Find Ftand then 2d differences between the terms Orniginal 0 3 16 30 a8
- if the 2nd difference is the same 1% difference 5 +10 =14 +18
the sequence is quadratic and rule will includg 2 difference +4 +4 +4
3) Half the 29 difference to get coefficient (number) ofn L FEIEED b PR A S 2T 2 (2 LR (1

Half of second difference is 1: rule must include 2n?

4) Subtract each term of the new? sequence from the original

_ _ 2n? 2 B 18 32 50
5) Find the nth term rule of the adjustment Adjustment - - - = =
6) Combine both elements for final rule [Original — new)

The nth term of the original sequence must ey - 2

Example:Foundation :
CAYR GKS yiGK GSN)N Nz S 2F (KS &SI dz§ ExampleHigher

S > z 0 T 17 T 26 CAyR GKS yiK GSN¥ NHAS 2F GKS 4%
_ Original 3 9 17 27 39
1stdifference +3 +5 +7 +9 -
ond difference +2 +2 +2 1 difference +b +8 +10 +12
2" difference +2 +2 +2

2nd difference is same so sequenisequadratic 1§2)

. . . 2" difference is same so0 sequence is quadratic (n?)
Halfof second difference is 1. rule must inclubie

Half of second difference is 1: rule must include 1n®

2
n 1 4 9 16 25 In? 1 4 g 16 35
Adjustment +1 1| +1 +1 +1 _ Adjustment +2 | +5 +8 | +11 | +14
(Originalc new) | [original — new)

The nth term of the original sequence must @ + 1 The nth term of the original sequence must bg + 3n- 1




GEOMETRIC SEQUENCES

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

arimlis the general rule ddll geometric sequences Understanding the nth term rule:
_ _ Example: Starting at 1 create a sequence where each
Where d.is value of the first term of the sequence term is 3 times more than the last:

Position (n =X 1 2 3 4 5

I" is the common ratio between each term E— —
tartingterm (a=|1

and Iis (as ever) the position of a term Commonratio r=| x3 x3 x3 x3
As such geometric sequence growtkeigonential BT LIENE: 1 13 |9 |27 |81
: : _ So to calculate the'Sterm, you would have to start
To find nth term rule of a geometric sequence: with 1 then multiply by 3 4 times in total i.e.1%3 | Y F
1) ldentity the first term whatever term you want to calculate you need to

2) Find common ratio between termsdivide the value of aterm by term before.| | | 315t 8 G KS GNE ™M f S3& GUAlY
3) Substitute into the general forrar™ - simplify as needed

FIBONACGHtyle SEQUENCES
Key propertyadd the previous 2 terms to get the next term.

¢tKS OflaaA0 CAO02Yl OOA aSljdzsSyOS Aa MZettMmZ H 20X pX Yy
Fibonaccstyle sequences are based on this tetwrterm rule but may start at different points:

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

So for any starting point a and b E a,b,(ath), (a+2b), (2a+3b), (3a+5b),




Year 10 Maths Term 3 &dRatio, Proportion and Proportionality

What do | need to be able to do?

A

A

A

A
A

A

Use fractions and percentages to describe a proportio|
of an amount

Calculate percentage increases and decreases using
multiplication

Solve problems involving percentage change includin
repeated proportional change

Find the original value of a quantity after a percentagd
increase or decrease

Set up solve and interpret growth and decay problemg
including compound interest

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

Calculate unit ratios and recognise scale factors and
maps scales as a unit ratio
' YRSNEGFYR RANBOG LINRLEZN

such as recipes, best buys, maps scales and compou
measures and use proportionality to solve problems

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

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

Solve direct and indirect proportion problems

Describe direct and indirect proportion relationships
using equations

Recognise graphs showing direct and indirect
proportion

>

I

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

percentage A proportion compares the parts into which an object
divided with total partse the whole

3 parts of this
square are red.

There are 4 equal
parts in total. 3

i So we write fraction red = =———

~ -

Ratio:

Proportionality ¢ pairs of values ari proportion if the multiplicative

2y AY

a nNpeen multiplied by:the same factor(Seale factors are most correct

a ratio shows the relationship between tipartsinto which an object
has been divided.

A ratio comparegart to part (note: ratios are written with a colon
OLI NI Y LI NGO 6KAOK Aa &l AR |
Since the ratio only gives information about the relationship betwe
the parts, the total number of equal parts can be calculated by adg
these parts together.

3 parts of this
v Square are red.

I
) 1 part of this

i square is blue.
Cd

So we write the ratio Red : Blue

And say the ratio "Red to Blue" is "3 to 1"

relationshipbetween them is the same.
Multiplicative relationships are only the sameif elements have

given as anultiplier but as multiplying and dividing are inverse !

operations, dividing by the same number will also mean values ar{"

proportion)
Equivalent fractions and ratios can be calculated like this.

- Here each part has been split
"~ 5o the number of equal parts
\\has doubled (x2) but...

The proportion red is the same...
3526

> 42,8

..and the ratio Red : Blue is the same

622 . %XZ

Direct Proportion Two sets of values are in direct proportion when tlegrease (or decrease) by the same ratio
(multiplier). Direct proportion relationships are commonly used in every day fibe instance
calculating the cost of buying multiple single items; scaling up a recipe, calculating distances from

scales; and using compound measures

Indirect or Inverse Two sets of values are in indirect proportion ifaase increases, the other decreasby
the opposite proportion so if 2 people build a wall in 5 days, it will take 4 people 2¥2 days (double
workers half the time) but 1 person 10 days (half workers double time)

Proportion



Express a quantity as a proportion of another Finding the change in proportiog finding profit or loss

Key fact ¥ NJ OuAzy & aK2g kdo INtEirt byzkrévwmmg 2 ﬁ@y fact #f§ B fn Sttect the same as Change in value x 100%  or simply NEW x 100%
Fyeé ljdzt yGaite 0O2Y LJI & ekpredsig aQ8ide 2Yaroportion of Original value OLD
= T another. Most care needs to be taken over what value is to be written as a proportion of what.
Example 1: What proportion Answer : i Example 2: Sam buys for £15750 and
T : SWer Example 1: Sam buys a picture for £1300 Example ¢- oam buys a car Tor a
of this diagram is shaded? % = 40% and sells it the following year for £1650. sells it five years later £10000. What is
Give your answer What is his percentage profit (to 2 sig fig)? the percentage change in value of the car?
as a percentage Change in value 1650 -1300 = £350; Change in value 15750 -10000 = £5750;
S‘rzg 2: vﬁ:ﬂeeul’s%r?:g;:g: Izpt;;dss?lr-lnpﬁ;y 12(:3 0 : =4 Percentage change = 350 x 100% = 27% (2sf) Percentage change = 5750 x 100% = 38% (2sf)
30 30e3 10 1300 15750
Step 3 : Calculate as a percentage indi I
P either rewrife “out 01‘9100 => 4 (x10) = 40 Flndmg a proportlon 9f an amount See Previous learning: Year 9 KO Term 1&2
10 10y 100 Remembel¥ aFAYRAY I | LINES N e o) percentages
or find proportion of 100% => 14_10 x 100% multiply by proportion
) 7 Example 1: Find & of £320 Example 2: Find 60% of £320
Remember Units of measurenust be the samavhen writing Method 1 - find & of amount then scale up (x3)|  |Method 1 - Non-calculator
one quantity as a proportion of another o4 2 320+4=£80 combine values for "easy” percentages
< : :53x: S80x3:=£240 10%=1/,2+10 10%=£ 32
E' 2: h 12 T 150cm? 4 4 . . o . of __
E:glgnl :ewri}r!g uasfvlgrl'gg:r:;-?ﬁ ?I:e snc:;;isn;is >oem Method 2 - (cancel and) multiply fraction 20% =1/5 2 S 2 8 2 5(:1'{, =£160
so use values either in metres: 12m and 1.5m 3 x 320 80 = £240 60% = 50%+10% 60% =£192
or in centimetres: 1200cm and 150cm & Method 2 - Calculator
Step 2: Write as a fraction and simplify (to correct form) Method 3 - quculg-ror find and use the [ Convert to a decimal and multiply
either H (x10) or @&10) => E({lﬁ) = l -frlac-hon bu'l"l-on and mu]’nply EE 6001’0 = O 6 e 4 0 6 X £320 'E.192
12 x10) 1200 (-10) 120 (=15 8
o : Increase or decrease an amount by a proportlon SparxGCSE
Check You have the values correctly written in the fraction: - U773, U671
Non-calculator method - find the required proportion then add or subtract from original

numerator) compared to or as a proportion of (denomingtor
( ) > . ( 4 Calculator method (%S)- convert to adecimal multiplierand multiply by the original amount

E\)/(P?n}rgje 3: C?ris e?r£5d£§20 per :;.reek.c Eqdy ear'gs £400 - to increase: decimal multiplier will be >1 (100% + %increase )/100
art proporTion 0 udy s wages does ris earn: _ . T .
“of Rudy’s" means Rudy is denominator: 320 9= 80 = 80% to decreasedecimal multiplier will be <1 (100%0decrease )/100
400 ¢4y 100 . o : g
What proportion of Chris's wages does Rudy earn? Example 1: Increase £°450 by 20 o Example 2’H Decrease $f50 gy 20% i
“of Chris's" means Chris is denominator: 400 (80 = 5 = 125% Answer will be 100+20%=120% of original Answ:uer* wi bba ;00—20 o= 80% of origina
(When comparing quantities percentages ﬁr?gzos‘noje than 100% Decimal mUIﬁP”Er‘ ©120/100= 1.2 Decimal ITILII"'iPlIE-r' ©80/100=0.8
- it just shows that a quantity is bigger than the original) Calculation: £450 x 1.2 = £540 Calculation: £450 x 0.8 = £360




Repeated proportional change Simple Interest and Compound interest

Key fact This means you need to find a
proportion of a proportionof a proportion 6f
'y Y2dzyao SGO0o
will need to multiply all proportions (and the
amount) together:

Example 1: There are 800 pupils in the school.
& of pupils are girls. 3 of girls study Spanish.

i) How many girls study Spanish?

Need to find: 3 of § of 800 pupils

Calculation: 4 x § x 800 = 250 girls study Spanish

ii) What proportion of pupils are girls who study Spanish?

Either: express as a fraction of an amount: 260 =5

800 16

SparxGCSE

Or findzof 3=>% x § = 5/44

U773, U671

Forrepeated percentage changese
decimal multipliers:

Example 2: Sam earns £1500 per month

Sam spends 85% of this paying bills. His rent
bill makes up 70% of all money paid on bills.

i) How much does he pay in rent each month?
Need to find: 70% of 85% of £1500

For percentages - use decimal multiplier
Calculation: 0.7 x 0.85 x 1500 = £892.50
i) What proportion of his income goes on rent?
Calculation: 0.7 x 0.85 = 0.595 = 59.5%

[Exponential Growth and Decnaaataties

'a afz

Simple Interesis paid JUST on the original value

7 e JaqUILLecaivBR i) RS; tRESAME gach yea

Example 1: A bank offers simple interest at
3% per annum [means 3% each year]
Charley invests £500 for 5 years.

i) How much interest does she get in total?
Need to find: 5 x value for lyr (3% of £500)
Calculation: 5 x 0.03 x 500 = £75

ii) How much is in her bank account?

Need to find: Add inferest to original amount
Calculation: 75 + 500 = £575

SparxGCSE U553

Remember: fraction decimal & percentages
can be equivalenta 2 OK2 a S

Example 3: Sam pays £175 in utility bills each
month. 80% of this is his gas and electricity of
which % is for the gas.

i) How much is his electricity bill each month?
Need to find:  of 80% of £175

Either as fraction: 3/, x 4/5 x £175 = £105
Or % (as multiplier): 0.75 x 0.8 x £175

if) What proportion of his bills is for electricity?
Calculation: 0.75 x 0.8 = 0.6 = 60%

a S|

Compound interestis paid on the original amount
AND any interest already received. The amount

increase each year. This is the form of interest
most commonly given by banks.
Non Calculator Method

Example 2: A bank offers compound interest at

5% per annum. Charley invests £500.

i) Calculate the value of the investment after 2 years?
Year 1 Need to find: 5% of £500 and add onto £500
Calculation: Original + 5% = £500 + £25 = £525

A Year 2 Need to find: 5% of £525 and add onto £525

Calculation: 5% of £525 = £26.25

Total investment = £525 + £26.25 = £551.25

i) How much more does she get from compound
interest than if simple interest of 5% had been given?
Need to find: 2 x (value of interest for 1 year)
Calculation: 2 x £25 = £50 interest accrued in 2
years so Charley has £1.25 more with compound
interest than with simple interest only.

Mall

Compound interestis normally a calculator paper topic.

Formula for compound interest:
£0riginal x decimal multipli€fme)

Example 3: A bank offers compound interest at

3% per annum. Charley invests £500 for b years.

i) How much is Charley’s investment after 5 years?

Investment will be worth 103% after 1 year

Need to find: repeated percentage increase of 103%

Calculation: 1.03 x1.03 x1.03 x1.03 x1.03 x500
or: 1.03% x 500 = £579.64 (2dp)

ii) How much interest did she get?

Need to find: Subtract original from total investment

Calculation: 579.64 - 500 = £79.64

Note: Compound interest and depreciation (growth and
decay) is a form of geometric sequence (General rub(+1))

Depreciation occurs when a value decreases by given

proportion each yeag so is calculated like compound intere$

but percentage decimal multiplier will be less than 1

Example 4: Sam buys a car for £15000.

The car depreciates by 15% each year.

What is the value of the car after 3 years?

Car will be worth 100%-15% = 85% after 1 year
Need to find: repeated percentage decrease of 85%
Calculation: 0.85 x0.85 x0.85 x 15 000

or: 0.85° x 15000 = £9211.88 (2dp)

—



Reverse proportions : Ratio

Flndlng the original amount after a proportional Chang € A ratio can be used to compare two quantitiggart to part.
Key fact: this is the inverse process of finding a proportional Once the quantitie_s have peen_ I_inked, e_ql_Ji\_/aIent ratios can be found by sgaling up both [
increase or decrease. b_y a common r_nulUpIe or simplified by dividing by common factors (much like equivalent &
Original A multiply by proportional changeA New value simplified fractions).
Originaly DIVIDE by proportional changg New value : ; : ; A Make sure the ratio is written in the
) - . 4 - | 1 & .Example 1: Harry is 120cm tall; George is :
Egal y ONBT as mmnn  cB00ANRIIEMA EINE o f Sc\\ 140cm. Express Harry's height to George's correct order for the question:
GCAYR 2NRAIAYLF T ENSdzITI08Y £INE 0| S o5 q ratio in its simples‘r form Harry : George [ George : Harry
_ _ Harry : George ©_, 120 140 6:7 7.6
DO NOTust find the same proportion of the new valug : Simplify (= 20)
Increase £100 by 10%: £100A x 110%A £110 : :
_ . Example 2: This year the ratio be‘l'ween Tom These are actuallgifferent ratios.
0 dzu RSONBL & A & EMM’M x 90808 £9‘ e >v< ? | and Henry's age willbe 2 : 7. If Tomis 10, A Quantities myst be in the same units when
XARQSa’)Afzu EISquI Ol G2 GKS a';YShowoldisHenr'y'-’ HLIZ2 N t’\%))[atm%%
NEt FUAQDS U2 UKS auz2ulté X FYyRl UTom: Henry 0 2 Al K ratfe forfh, Q@ Mities do not contain any
: Scale up (x5) "5C1o 35 dzy AGaX odzi dzyAda Yl @
Fractions Example 1: In May, a shop decreased the price of a If Tom is 10, then Henry is 35 years old. interpreting the ratio in context.
PVPY%e] certain brand of t-shirt by  to £15. What was the
price of the t-shirts before the decrease? .. . : ;
Di\;li-g(;n;r;f;i)ns A decrease by ¥ means £16is 7 of ‘rhe original Ra'[IOS !n Sl_mp_leSt form _ _ Un_lt _Rat|qs . o
= multiply by Process to decrease : Original @ x 1 2£15 Like fraction, simplify by dividing by theghest A unit ratio is one in the forrh : n This is often
RN T Ul el oo reverse tofind  Original & + 3 ¢ £15 common factor Simplest form ratios only include called ascale Note: as the first value must be 1,
Calculation: £16 = # = £16 x ‘b’3 = £20 integer values unit ratios can include decimals.
oy Example 2: In May, a shop increased its sales income Example: Simplify 5Qa 75 D Example: Write 30C 90 D
- by 15% to £1840 per month, 8 - as a unit ratio:  +30 1:3 +30
(Calculator What was its monthly sales before the increase? 25 3 25 '
Ani 15% 1840 is 115% iginal . . .
Method) 5 rf‘oL’;“S"S"'fj‘?nfmsse:mgi?;"%83 ,:51_155:,, flg';;g'”“ Scale diagrams and Majage the most common form of unit ratios
So reverse to find  Original ¢ + 1.15 ¢ £1840 Map scales give the scale factor between Example : On a map the distance two points
Calculation: £1840 = 1.15 = £1600 i i i Txamp'e
alculation lengths Ik|)nked on thelmap a.nd in real life s 4 5cm. What is the actual distance if
Non-calculator. The amount after an increase or decrease in valug Eenﬁem €5 Tgapl\jca (.eSRareU._ - the map’s 55‘?'3 is 1 : 100000 ?
is in direct proportion to the proportional change applied to the S eSS e LRI 8 Scale means:  1cm - igggoo cm
SNAIAYFEX a2 d&ms NIdArAz GSOKy pJi|deivays giveyigiheame yjts Gy Rr2 g, - om
{2 4SS daAy3 NrGAz2a G2 a2t 0S| NEpPwertdhe scgle pnaswar o yeggblg units ©  as(,  TlEM %) s




Dividing in a given ratio

SparxGCSE U577, U75

The TOTAL number of parts a quanti
is divided into can be found by addin
the elements of a ratio. This total wil
scaled up in the same way as the pa
¢ and this can be used to see how a
quantity may be divided in a given
ratio:

Xo0dzi ©6S O NBFdz
AYTF2NXYTF GA2Y

It may be about one of the ratio parts:

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

Writing a ratio as a proportion

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

whole
And a fraction can then be converted

ing\ £100: £250 2 £350

G2
82dz KII @ Yellow: Blue ® Total Green

Example : Jon and Pat share £350 in the
ratio 2 : 5. How much will Jon receive?

Jon : Pat @ Total
350+7=50
Biso 2:0 27parts  55) |1 part = £50

| Jon receives £100

rts

Example : Yellow and blue paint is mixed
in the ratio 3:4. Stan has 20 litres of
blue paint and more than enough yellow.
How much green paint can he make?

Cs 4 D 7
(15L): 20L = 35L

Example : Jon and Karl share some money in
the ratio 3 : 7. Karl receives £140 than Jon.
How much money did they share?

Jon : Karl 2 Difference = Total

3:7 7= 4 parts < 10 part
140 - 4 = 354> £140 2£350 X°
1 part = £35 They share £350

iInWhat proportion of the money does Karl
receive? Give your answer as a percentage

' Jon : Karl = Total
Ratio 3:7 = 10 parts
Proportion 3:7

p o fo [Z1=70%

Ic Karl receives 70% 10

decimals or percentages as required

Combining ratios and harder ratio problems
Two or more ratios may be combined if they share a
common term. Find the lowest common multiple of that
common term and scale each ratio up by that factor. Now
O2Y0AYS GKS NIXYGA2a I NRPdzyR
Example : A racecourse has 4 sections A, B, C and D.

The distances of each section are in the following

ratios A:B:C C:D SparxGCSE U753,
U921, U676, U865

2:3:4 6:5
Calculate the ratio A: B: C: D
Common section C: ccmmnn mulfiple of 4and 6 =12

A:B:C = A:B: C:D
x3f2:3:4N\3 x2 2_
C6:9:12) C12 10 6:9:12:10

Example: Given that 3x: 4=7:2
Calculate the value of x
Link the terms and combine around a common vqlue

4 and 2 in the same position so 3x : ZC
4 14: 4

= 3x:
3x =14
Xt
3

As ratios are equal then

Example : What nhumber needs to be added to 5 and 3 so
that the ratio of the 15 humber to the 2" becomes 4 : 3
Unknowh number added to both = 5 +n:3+n )

The scale factor between needs 5 +hn= 3 3+n
to be the same so create 4 T3
equivalent scale factors and 3(5+n)=4(3+n)
solve as a linear equation: 15+3n=12 +4n
Chsack:5+3=8:>62C8:6)a2 15=12+n
3+3=6 < \N4:3/ nh=3



Ratio and Direct Proportiomg Problem solving

Ratio which can be used to solve many different types of real life
problem when two quantities that are irect Proportion¢ as one
increases the other will also increase in the same proportion:

A Scaling up recipes

Example 1: Nadia wants to make soup for 10.

How much of each ingredient will she need? Soup Recipe: (Serves 4)
4 people © 10 people 160g onions
Either: (+2) 2 people + (x2) 8 people 80g carrots
Or 10+-4=25 (multiply everything by 25) |1 tablespoon of oil
People : Onion : Carrot : Qil : Tomatoes : Stock 500g of tomatoes
4 . 160: 80 :1 : 50O 840
45 2: 80: 40 : % : 250 420 x2. 840 ml vegetable stock
+8 : 320: 160 : 2 : 1000 :1680 -
10 400q 3209 28 1250g 2100ml fﬂ‘;ﬂgjgﬂlfj‘;ﬁ;ﬂ"
A CAYRAY3 ao0Sai 0 dze a € |"g|d~ 4 '

Example 2: Two shops have a special on for toilet
rolls. Which is the best value for money?

Quik Shop Bargain Mart

9 rolls for £5.22 8 rolls for £4.72
Calculate a common ratio for both either unit ratios
or a common mul’riple here 72 (9x8 rolls) /

+QC'EJ : £5.22 8 £4.72

: £0.58 : £0.5
Quik shop is better value (53]: per roll) as the
price per roll is 1p cheaper than Bargain Mart.
A Creating scale diagrams
Example 3: Ian is creating a scale diagram of his house. His living
room is 3.8m wide. On the scale drawing the living room is 16mm
wide. His living room is 4.4m long, how long is it on the drawing?
Link two known variables Width : LEﬂgTh Scale ch"’ﬂr

SparxKS3 M681

Careful you know what
your ratio representg,
the cost of 1 item or a
quantity obtained for
£1?

SparxGCSE U257

SparxGCSE U151,
A Understanding and calculating with compound measure |t

Real life 38 : 44 “New" =16 = 5

Scale drawing™®\ 16 22 J*° |"0ld" 38

Compound measures involve two different units of measure linked in a
proportional relationship e.g. Speed (miles per hour) or density (grams F&r cr
The compound unit can be seen and treated as a @t instance
{ LISSRY atTn YAEfS& LISNI K2 dzNJ

so travelling at this average speed for 3.5 hours you go 245

Example 1: Gail drives 20 minutes at 48 mph
How far does she travel?

C245 35,/%°

—_ Best Practise :
Speed: 48 mrles per 1 hour ¢ 48miles : 1 hour }3 Work in the same
20 minutes = = of anhour N 16 miles : 20 mins # units as needed fo

Example 2: Gml drives 40 minutes and travels 1S CRI[Eelite
30 miles. What is her average speed? MEASUIE
Link information then scale _»~ 30 miles : 40 mins

Up the time again to 1 hout™™ & 45 miles : 1 hour ' 5)

. . . S GCSE U286
A Calculating percentages including reverse percentage

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

Example 1: The cost of a train fare increased by 5%
A ticket now costs £3.40 extra. How much was the
ticket before the increase?

Linked information 5% : £3.40
Require 100% 100% : £68.00
The ticket was £68.00 before the increase

Example 3: In a sale the price
of a coat was reduced by 40%
The cost now costs £54. What
x20 | \was the price before the sale ?
Coat is currently at (100%-40%)
60% of its original price
Linked information
60% : £54.00
10% : £ 9.00
Require memO% : £90.00 )xw
The price of the coat was
£90.00 before the sale

x20

Example 2: The cost of a bus fare increased by 20%
A ticket now costs £15.60 extra. How much was
the ticket before the increase?

Ticket is currently 100% + 20% = 120% of original
Linked information -6C 120% : £15. E:Og)

20% : £ 2.60
Require 100% x5 Cmo% : £13.00,)5
The ticket was £13.00 before the increase




. c . 0 S GCSE U640, o - . .
Solving direct proportion problems algebralcall Solving indirect proportion problems 4

A Vari_ables are in direct_ proportion if their graph is a straight line | Variables are inversely (or indirectly) proportional when|
Ay el eegh. s onn o i de PRODUCT of the variables is constant
(exactlyfe same Ratherthanusinge DOe ¢ (G2 RSEZONRGS {|KS | 2y aKAL
shown by the line a slightly different notation is udmd the E x a mp I e : I n d il rect propo 0
principles are the samx If it takes 8 workers 6 days to build a bridge
Thesymbo? YSI ya &Ad Ay LINELI2 NI A 2F>};°W "éa”?’n‘ifi‘)r’s ! 't}\alie 1%"?")&3( OfeSy WAE Moo ¢ |
proportionto q @ A) then you can describe the relationship

the total work days WI|| remain the same.

> QSmm Avhere k is a scalar
Example 1: If o Total work days = 8 workers x 6 days = 48 work days
p is in direct proportion to q. P N 1 If 12 workers were employed: 48 work days +12 workers=4 days
Whenpis 15,qis 6 then i’s__kg 6 ( =15 and a=6
a) Find a formula for p in ferms of q =0 s % 5 (p=15 and q=6) (The change is inversely proportional: the number of workers has been multiplied
b)‘;JSEﬁﬂurforlrgula’rofmd k=—2=3 by 1.5¢é the number of days has been divi
I w en q - 5 - - - . -
) when p - 23 / a) formula 3 p = ¢ Solving indirect proportion problems algebraically
- e —— b) i) If q=10 then p = gx 10 =25 Use the same process as for direct proportghe only change is the initial relationship:
Process: state relationship. use . 5 the inversely proportional relationship is a reciprocal:
framework formulaA substitution of i) If p=23 then 23 =_q L , -
WG vEUES A et e R _ 28x2 if p is inversely proportional to g then: mm® - and wm = parx
p q = — 9.2 A A U138,U238
substitution for required values 5 '
_ - - Example 3:
Make sure that you check what the key relationship in the question is: F is inversely proportional to d. -
: When Fis7,d is 8 If Foc =
Example 2: 1f t o p2 ‘ |
t is in direct proportion to the square of v. |then = kv? a) Find a formula for F in ferms of d e
When t is 5 vis 3 so 5 — I x 32 ( +=5 and V=3) b) .USE your formula to find fhEﬂ F = E —- k=Fxd
a) Find a formula for t in terms of v ko5 i) F whend f g‘f S0 k=7 x8 ( F=7 and d=8)
b) Use your formula to find IR , ii) d when F = 448 k =56
i)t whenv =18 a) formula 2 t=zv _ 56
i) v when t = 1.25 . ] A , 9 . a) formula > F=7
b) i) If v=1.8 then t = x1.8% = Again take care to check the key b) i) If d = 0.4 then F = 35 — 140
_ _ ii) If 1=4.8 then 1.25 = 22 relationship. If the question had said 04
Note the process is the same in bot C 9xius o 6 is inversely proportion ™ ¢ ii) If F = 448 then 488 = ~
SEIF YL SaXxX gKI U A V== g—56_1
complexity of the initial relationship . \/E _3_45 then the set up would bes © F- 448 8
AE 2 ’




Science: Useful Information

Key Word/ Term  Definition Giga 1,000,000,000 1x10
Accuracy Results are close to the true value
o o . Mega 1,000,000 1x10¢ Mm
Precision Results are similar to each other but not necessatige to the true value .
Repeatable Similarresults are obtained if the investigation is done again by the same person kilo 1,000 1x1G km
Reproducible Similar results are obtained if it is repeated by a differentperson 777777 1 1 m
Resolution Is the smallest change a measuringtrumentcan detect milli 0.001 1x103 mm
Validity A measure of how correct the results of an experiment are micro 0.000001 1x106% Km
Converting units of measure: nano 0.000000001 1x10° nm
X 1000 X 1000
/ /\ /‘\ Variables:
Independent the variable that is beinghangedduring the experiment
Nanometre Micrometre Millimetre Centimetre
(nm) (um) (mm) (cm) Dependent the variablebeing testedor measuredduring the experiment
\‘»/ v The independent variable affects the dependent variable, the others must be contrg
Control Keep the samé¢there can be more than one control variable) so that they dg
-1000 =1000 =10 not affect the independent variable
Units of measure:
10um- 100 = Im
o m- pm . lcm 4
Q.0 100nm Hm-= - L ‘ Human
< Viruses Eukaryotic cells AN Wasp
| | | | | 1 | N
1 1 1 I I [ I >
1nm ;ﬁ\
A small molecule  ~fi- 1pm Imm -
Prokaryotic cells Apple Tree
nm pm mm cm m



The Periodic Table of Elements

1 2 3 4 5 6 7 0
1 4
H He
hydrogen helium
Key 1 2
7 9 relative atomic mass 11 12 14 16 19 20
Li Be atomic symbol B C N o) F Ne
lithium beryllium name boron carbon nitrogen oxygen fluorine neon
9 4 atomic (proton) number 5 6 7 8 9 10
23 24 27 28 31 o2 35.5 40
Na Mg Al Si P S Cl Ar
sodium | magnesium aluminium silicon | phosphorus sulfur chlorine argon
11 12 13 14 15 16 17 18
39 40 45 48 51 52 05 56 59 59 63.5 65 70 73 75 79 80 84
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium | calcium scandium | titanium | vanadium | chromium |manganese iron cobalt nickel copper zinc gallium |germanium| arsenic selenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
85 88 89 91 93 96 [98] 101 103 106 108 112 ™S 119 122 128 127 131
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
rubidium | strontium yttrium zirconium | niobium |molybdenum| technetium| ruthenium | rhodium | palladium silver cadmium indium tin antimony | tellurium iodine xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 g1 52 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 | [209] | [210] | [222]
Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
caesium barium | lanthanum | hafnium tantalum | tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
[223] | [226] | [227] | [261] | [262] | [266] | [264] | [277] | [268] | [271] | [272] | [285] | [286] | [289] | [289] | [293] | [294] | [294]
Fr Ra Ac* Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
francium radium actinium Jrutherfordium| dubnium |[seaborgium| bohrium hassium | meitnerium | darmstadtium| roentgenium| copernicium| nihonium flerovium | moscovium | livermorium| tennessine | oganesson
87 88 89 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118

* The Lanthanides (atomic numbers 58 — 71) and the Actinides (atomic numbers 90 — 103) have been omitted.
Relative atomic masses for Cu and Cl have not been rounded to the nearest whole number.




Vaccine

White blood cells

Antibody

Antitoxin

Antigen

Antibiotic

Placebo

Double blind trial

Mutate

Preclinical testing

Clinical testing

KS4 Biology: B6 Preventing and treating disease

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

Macrophagesngestpathogengphagocytosis)lymphocytesproduceantibodies
other white blood cells producantitoxins.

Speciaproteins that target particular bacteria or viruses and destroy them. You need a

unique antibody for each type of pathogen.

When your white blood cells have produced antibodies once against a pathogen, they

can be madevery quicklyif that pathogen enters your body again.

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

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

Cure bacterial diseasdy killing the bacterial pathogens inside your body.

A medicine that does not contain the active drug being testisgd in clinical trials of
new medicines.

Neither patientor prescribing doctor know if they are taking/giving the drug or the
placebo so they cannot Haased.

Change in DNA.

Carried out on a potential new medicine in a laboratosyng cells, tissues, and live
animals.

Test potential new drugs dmealthy and patient volunteers for safety, efficacy and
dosage.

Vaccination

Introduce small quantities afeador inactiveforms of apathogeninto
the body to stimulate thevhite blood cellsto produceantibodies.

If the same pathogen renters the body the WBC recognise the
pathogen and respond quickly to produce the corractibodies
preventinginfection.

MMR = measles, mumps, rubella vaccine

Herd immunity

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

Cognito

Treating symptoms:
Viruses have no curt is difficult to develop
drugs that kill viruses without damaging the
02ReQa (A&daadzsSaovo
You can treat the symptoms of both viral and
bacterial infection though.

e.g. Aspirin and paracetamol are

pain killers.
e.g. Ibuprofen targets
inflammation.

Free Science Lessons

Antibiotics e.g. penicillin

Kill bacteria whilst they are inside the body without damaging body ¢e
either taken as a pill or put straight into the blood stream.

Specific bacteria treated by specific antibiotic.

Decreased deaths from bacterial infections but some bacteria are now
becoming resistant to antibioticsg MRSA.

TopreventthisR2 Yy QG LINBAONAROGS FT2NJ OA NI |
take the full course.

ANTIBIOTICS DO NOT TREAT VIRAL INFECTIONS.




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

A Theheart drug
digitalis originates
from foxgloves.

New medical drugdave to be tested for:

A Toxicityc is it safe to use, do the benefits outweigh the side
effects?

A Efficacyg does it prevent, cure a disease or make you feel
better?

A Dosage; how much to take to be effective but limit side
effects?

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

A The painkiller
aspirin
originates
from willow.

Preclinical testing; done in a laboratory using cells, tissues and

live animals.

Clinical trialsg healthy volunteers and patients.

A Very low doses of the drug and given at the start of the clinic
trial.

A If the drug is found to be safe, further clinical trials are carrie
out to find theoptimum dosefor the drug.

al

A Indouble blind trials,some patients are givenacebo.

Antibiotic goes through th®iscovery and
Development

Il

|

Preclinical stage Lab testing on cells and tissues
and then live animals

I

J

Clinical trial (Phase 1).ow dose of the drug are
tested onhealthy people

J

Clinical trial (Phase 2)Testing orsmall number of
people who have the diseasPlacebos as well as
drug is giveA, double Rlind trials

!

Clinical trial (Phase 3)Testing orarge number of
people who have the diseasPlacebos as well as
drug is giveA double Elind trials

l

A Penicillinwas
discoveredby
Alexander
Flemingfrom the
Penicillium
mould.

Cognito

|-"l'l'.'

Free Science Lessons

Review and approveResults of testingre peer-
reviewedto make sure that the results aralid
andunbiasedThe results then publishad
journals




Biology only- Making monoclonal antibodies

[HT ONLY]

2. Specific white

1. Mouse is injected with
blood cells called B

a specific pathogen. The

3. Tumour cells are

Clone Identical copy e Lymphocytes produce able to dnvudfe bujc
_ _ _ mouse’s immune system , y cant make antibodies
BLymphocyte White blood cells that produce antibodies responds. antibodies.
Tumour cell Cells able to divide repeatedly \ Antigen £/ l /
. . . . e o & Antibody- Tumor cells
Hybridomacell Cellsmade in a lab by fusing antibody specific B Immunization ~ Isolate forming cells
lymphocytes and tumour cells together. ane_ screer Lo gt e coNs P Z_Iymphocyie
and cloned, they produce monoclonal antibodies. p - ; M
8. Antibodies al;\e-m;‘" S Niion combined
harvested and with tumour
Hybridomas % o cells.

Biology only- Uses of monoclonal antibodies

used for a range

—— 4‘]
A For diagnosiegpregnancy kits ) |

A In laboratories taneasure levels of hormoneand other chemicals in the
blood ordetect pathogens.

of purposes. *o yo
A AT AT
'k conal @) %@
Monoclonal ~ €<Pansion AT AT
antibodies Antibody-producing

A In research tdocate or identify specific molecules in a cell or tissue by
binding them to a fluorescent dye.
A Totreat somediseasesfor cancerthe monoclonal antibody can be bound to

aradioactive substance, a toxic drug or a chemical which stops cells growing

and dividing.It delivers the substance to the cancer cells without harming

7. These antibodies are hybridomas cloned

called Monoclonal

/AT’

Hybridomas screened
for production of desired
antibody

5. These cells are now called

6. The Hybridoma Cells copy
themselves and produce
antibodies.

antibodies (because they
came from a single cloned
cell).

other cells in the body.

Free science Lessons uses
n

Cognito

specific antibodies. They are
screened to make sure they
are producing the correct one.

ANTIGEN |

INJECTED]_ {:}
INTO

| PRODUCES [

FUSED
rogeTHeR [ @

TUMOR CELL

MOUSE |

L = ENDLESS, @ @ PRODUCTION
Y e ¢ oF DESIRED [
Y * OF; @ @ ANTIBODY
MONGELONAL HYBRIDOMA

ANTIBODIES

LYMPHOCY TE

#savemyexams



KS4 Biology: B7 Necommunicable diseases : : : :
P Healthis the state of being free frominessor diseaselt refers
ks to physicaland mental wellbeing.
Non- Arenot infectiousand cannot be passed from one Disease and lifestylésk factorssuch as diet, smoking, alcohol
communicable organism to another. ‘ consumption and the use of illegal drugs, can all impact the
diseases health of a person.
Carcinogen Agentsthat cause canceor significantly increase the - _ _ o _
risk of developing cancer. Some condltlon_s are linked with certain lifestyle choices and
onisi diat T o onisationin th causal mechanisms have been proven:
DENG FeRlEen || nEs enoug TEETIE cause|on|_sat|pn|n e Y A Liver conditionsassociated with poodiet and prolonged
material it passes through, which in turn can make i excessive alcohol consumption
them biologically active and may resultnmutation A Lung canceis linked tosmoking '
andcancer A Memory loss, poor physical health and hygiene are associ
Correlation An apparentink or relationship betweernwo with the use of illegal or recreational drugs.
factors. A Obesity and diabetesire associated with poor diet.
Causal mechanisn Something that explainsow one factor influences
another. To study these risk factorsamples of Impact of disease: _
Mutation A change in the genetic material of an organism. Ll [peIpUEion rikes | 9EEn SR IEEEs) iR A On Lam'“eS: financial cost If a wagarner cannot
study the correlations. To select the A WOrK. - _
: . . groups, scientists try to find: On Local communities: cost of supporting peoplé
Benigntumour Growths of abr_lor_mabellsthat are contalneq ine R [LASER AN PLE e wither through taxes or by taking care of affecteq
area,usually within a membrane, arab not invade people the more reliable the data families.
other tissues. A Controls: A On the Nation: expense of treating ill people, lost
. . : : . of money earned when large amount of people
Malignant tumour | Invadeneighbouring tissuesind spreadto different ﬁ é%ider are il y 2 SO
parts of the bodyin the blood where they form A Lifestyle (diet, exercise) A Globally: economy suffers especially if young
secondary tumoursThey are also known asncers. people are ill.
_ _ A Non-communicable diseases affect far more
Emma theTeachie Elfj_ﬁ_,j-h.@ Free Science Lessons people that communicable diseases so have maj
o I impact on human and economic levels.




Cancer

The result of changes in cells that leaduitecontrolled

growth and division.

Usuallygrow slowly.

Usually growwithin a membrane and can be easily

removed.

Can cause damage to organs and bethfeateninge.g.

brain tumours have no space to grow and can put press

on the brain.

Does not spread around the body

Does not normallgrow back.

Usually grow rapidly.

Cancerous

Cells can break away and cause secondary tumours to

grow in other areas of the body.

Can sprea@dround the body, via the bloodstream.

CausesSomegeneticrisk factors e.g.

early breast cancemutations from
carcinogens.g. tar in tobacco or

asbestosjonising radiationtoo much

UV light from sunlight and-bays.

Treatments:Radiotherapy which stops

Cognito

DA
S

mitosis or Chemotherapy which causes E T :z

cells to seHdestruct.

Smoking

Cigarettes produce around 4000 different
chemicals that are inhaled into the throat,
trachea and lungsl50 of these are linked to

disease.
Nicotine: addictive.

Carbon monoxidereduces the ability of red
blood cells to carry oxygen for respiration.

Smoking in pregnhancyeduces the oxygen
available for the foetus can lead to:

A Premature birth
A Low birthweight

A still birth, when the baby is born dead.

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

Carcinogenstar can cause cancer of throat,

larynx, trachea and lungs.

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

and death.

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

Fuse E "!'

L

i

S

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

Being obese can lead ttype 2
diabetes, high blood pressure
and heart disease.

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

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

Causes problems in:
A Circulation

A Kidney function
A Eyesight

Type 2 diabetes can often be
controlled by low
carbohydrate dietand more
exercise

Cognito

q:l.lf

Alcohol

Alcohol is addictive.

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

In small amounts:
A Relaxed, cheerful, reduced
inhibitions.

In larger amounts:

A Lack of seltontrol, lack of
judgement.

A Possibly unconsciousness,
coma, death.

Longer term addiction:

A Cirrhosis of the liver
(scarring of the liver tissue).

A cancer of the liver.

A Brain damage.

In pregnancy:

A Alcohol can pass through the
placenta.

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



KS4 Biology: B8 Photosynthesis

Keyword

Active
Transport

Chlorophyll

Chloroplast

Endothermic

Reaction
Eukaryote

Cell
Guard Cell

Limiting
Factors

Nitrate lons

Osmosis

Cognito

Definition

The movement of particles against
concentration gradient, requires
energy.

A green pigment found in
chloroplasts which absorbs light for
photosynthesis.

Organelle found in plant cells and
algae, site where photosynthesis
takes place.

A reaction where energy is
transferred from the environment.

A complex cell such as a plant.

A specialisedell found on either
side of the stoma which controls
their size.

A factor which prevents a reaction
from going any faster.

Absorbed from the soil combined
with glucose to make amino acids,
building blocks for protein.

The movement of water molecules
across a partially permeable
membrane from a region of higher
water concentration to a region of
lower water concentration.
(=]t ]

B

Light
Carbon dioxide + water _g> glucose + oxygen
Chlorophyli
6CQ + 6HO —»  GH,O,+6Q

Leaves are specially adapted for photosynthesis.:

A Broad, giving them a large surface area

A Thin, short diffusion distances for the gases.

A Veins, plenty of water in the xylem, removes waste products.

A Air spaces, to allow carbon dioxide to get to the cells and
oxygen to leave by diffusion.

A Guard cells, that open and close the stomata to regulate gas
exchange.

Uses of Glucose
A Respiration: to transfer energy from glucose.
A Making cellulose: to make strong cell walls.
A Making amino acids: glucose is combined with nitrate ions to
make amino acids which are the building blocks of proteins.

A Stored as oil or fat: glucose is converted into lipids and stored in

seeds.

A Stored as starch: stored in roots, stems and leaves as an energ
source when the rate of photosynthesis is slow. Storing glucos

would cause the cell to absorb water and swell up. Starch is
insoluble so does not cause this problem.

Plant Cell Diagram Photosynthesis

A Takes place in chloroplasts in
green plant cells they contain
pigments like chlorophyll that
absorb light.

A Energy is transferred to the
chloroplasts from the
environment by light it is an
endothermic reaction.

‘ Nucleus  —

Chloroplast —~—

B

Cell membrane

UPPER L
EPIDERMIS |

PALISADE
MESOPHYLL

SPONGY
MESOPHYLL _ﬁ

LOWER -

EPIDERMIS ]

= @,
T

&
- GUARD CELL

Save My Exams

= CUTICLE

STOMA ALLOWS
AIR TO ENTER

Y
Hint:

A More photosynthesis = more glucose. More glucose = big
y :

the plant / greater the yield of crop

Less chlorophyll / reactants = less photosynthesis

A

Higher Only
Inverse Square Law: As the distance of the light from the plar

increases, the light intensity decreases. This increase is
inversely proportional to the square of the distance:

1

Light intensity o< — -
% : distance



Keyword Definition Interpreting Limiting Factor Graphs
A Initially the rate of photosynthesis increases.

Palisade Elongated cells, packed closely together wi = A When the scale on the x axis increases but the scale on the y axis plateaus (levels off) the x axis is no longer the
Mesophyll Cell many chloroplasts. factor.

Partially A membrane with tiny holes which lets somr Limiting Factors

Permeable molecules through. A These three factors can prevent the rate of photosynthesis happening faster:

Membrane

Phloem Type of plant tissue which transports 4 A In this part of the graph, light

intensity and rate of

dissolved sugars around the plant. 7 v =
-qc) 0 'g photosynthesis are directly
Photosynthesis  Process by which plants use energy to 1; g = proportional as “‘iy increase at
convert carbon dioxide and water into 2 > E> l WIS SAN0 .
glucose and oxygen. ° % 9
. . . o)
Protein Large biological molecule made up of long r = =
chains of amino acids. 5 < <
Q
. . Q
Root Hair Cell Cell on the surface of a plant root which é g =
absorbs water and mineral ions. Specially H o4 a« >
adapted. Carbon dioxide concentration Temperature i Light intensity
Starch Insoluble carbohydrate used as a store of o . . .
glucose in plants . :
Stoma Tiny hole in the under surface of a leaf whe REELITEE PIECDRE]

A The effect of light intensity on the rate of photosynthesis.

SEs2lE e BEsUE. A Count the number of oxygen bubbles produced by the plant, i

- I:-";Il
— a minute. P ¥
Transpiration Movement of water from a plants roots A Move the plant further away from the lamp. /¢ A LJY (_H‘
Stream through xylem and out of the leaves. A Types of plants mentioned in exams: worry it
_ _ A Elodea about the
Xylem Type of plant tissue which transports water A Immobilised algae balls type of
and mineral ions around the plant. A How to improve: plant
i I A Record practical and slow down the bub .
Of#i 0 A _
: LAt Use gas syringe and collect volume of oxygen.

A Risk assessment:
A Keep electrical equipment dry.
A Lamp bulb will get hot.

St
Malmesbury i y
Education



Keyword

Aerobic
Respiration

Alveoli

Anaerobic
Respiration

Breathing

Enzymes

Eukaryote Cell
Exothermic

Reaction
Fermentation

Glycogen

Haemoglobin

BBBitesize

KS4 Biology: B9
Respiration
Definition
Chemicaleactioninvolved in breaking down glucose
using oxygetto transfer energy.

Tiny air sac in the lungs where gas exchange occur:

The incomplete breakdown of glucose which produc
lactic acid in humans and ethanol in plants and yeas

Physicaprocess of mving air in and out of the lungs.

A protein that acts as a biological catalyst.

EQ Protease, lipase, amylase

Complex cell such as a plant or animal cell.
Reaction that transfers energy to the environment.

Process of anaerobic respiration in yeast cells.

A molecule that acts as a store of glucose in liver ar
muscle cells.

Red pigment found in red blood cells which carries
oxygen.

Freescience

Cognito

Aerobic Respiration

Anaerobic Respiratio
A Without oxygen.
Respiration A Occurs in cytoplasm

A With oxygen.

A Occurs in

mitochondria.

A More energy
produced than in
anaerobic respiration

A Chemical reaction that A Useful in emergencies as
occurs inside cells in all  can produce energy quickly
living organisms. A Less energy is produced as

A Process of transferring glucose is not fully
energy from the oxidised.
breakdown of glucose! A In humans produces lactic

A Exothermic reaction. acid which is toxic.

A Creates muscle fatigue-

cytoplasm \
/ Where enzymes are made
cell wall ——— cation of eactionsin -\
/ aANaeronic respiration \
P A nucleus G \\
° Holds genetic code for N { - \
. enzymes invoived in - .
chioroplst—U ,l_w,,‘,[,‘,\' » Energy from Respiration
. mitochondrion 4\\’ A Used in growth and repair of cells and tissues
Py padialisl s Vi A Used for protein synthesis
Sl ¢ A Movement
\ cell membrane /

typical plant cell

Allows gases and water I

" typical animal cell

Figure 1 Aerobic respiration takes place in the mitochondria, but other parts

of the cell play vital roles

Aerobic Respiration
Glucose + Oxygen

GHi205 + 6Q

Anaerobic Respiration
Humans: Glucose
Plants: Glucose

Carbon dioxide + water + releases energy

»
»

v

6CQ + 6HO + releases energy

» lactic acid + energy
» ethanol + carbon dioxide + energy




Keyword

Lactic Acid

Metabolism

Mitochondria

Oxygen Debt

Recovery
Period

Definition

Product of anaerobic respiration
that builds up in muscle cells.

All the chemical reactions that
happen in a cell or the body.

Organelle in a cell, site of most -
the reactions for aerobic
respiration.

The amount of extra oxygen the
body needs after exercise to
react with the build up of lactic
acid and remove it from cells.

After anaerobic exercise when
the heart rate and breathing rate
stay higher than normal to repay
the oxygen debt.

Red Blood Cell Transports oxygen around the

Respiration

body and removes carbon
dioxide as a waste product.

The process of transferring
energy from glucose, which goe
on in every cell.

Freescience

Higher Only
The role of the liver

A Detoxifying poisonous substances such as ethand

from alcoholic drinks

A Passing the breakdown products into the blood so

they can be excreted in the urine

A Breaking down old, worn out blood cells and
storing the iron until it is needed to make more

blood cells

A Removing lactic acid, converting it back to glucose

Exercise

A When we exercise we need to get more glucose and oxygen to our musd
for respiration.

A Do more work = need more energy.

A The energy that is transferred during respiration is used to enable muscle

contract.
A During exercise the human body responds to the increased demand for
energy.
A Body responses to exercise include:
A Anincrease in the heart rate, the breathing rate and the breath
volume.

A Glycogen stores in the muscles are converted to glucose for cellulk

respiration.
A The flow of oxygenated blood to the muscles increases.
A These responses act to increase the rate of supply of glucose and oxygel
the muscles and the rate of removal of carbon dioxide the muscles.

I

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

build up of lactic acid and remove it from the cells.
A The pulse and breathing rate stay high whilst there are high levels of lact
acid and carbon dioxide in the body to deliver more oxygen to the cells.
A Lactic acid is transported to the liver where it is converted back to glucos

(

-
K

Metabolism
A 1s the sum of all the reactions in the bodly.

A The energy transferred by respiration in cells is used by the organism for
continual enzymecontrolled processes of metabolism that synthesise ney
molecules.

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




KS4 Biology: B10 Homeostasis
Homeostasis, The Nervous System, The Brain, The Eye& Is the regulation of the internal conditions of a cell or organism to maintain optimum conditions for function,

response to internal and external changes (stimuli).
A Important for maintaining optimal conditions for enzyme action and all cell functions.

in

Keyword Definition ol !
. : _— A In the human body homeostasis includes control of blood glucose concentration, body temperature and water
Central Nervous System The brain and spinal cord, it is where levels
(CNS) reflexes and actions are coordinated. | A The automatic control systems may involve nervous or chemical responses.
Coordination Centre An organ that processes information A All control systems include receptors coordination centres and effectors.
from receptors and organises a -
response from the effectors. | | loved receptors coordination centre
. eve . g e
Effectors Either a muscle or gland that responc | @R UIMUMT changes detect | _y Fecerves '%_”d processes effectors
DN JLSEs leve/ from optimum change the information, respond
Enzymes A protein that acts as a biological ' F u:rrg.ﬂm'SEE the response
catalyst. &
. level brought back to optimum
EQ Protease, lipase, amylase HHOUBTIEH f
Eukaryote Cell Complex cell such as a plant or anim
Y cell g g negative feedback loop
Glycogen A molecule that acts as a store of . . .
glucose in liver and muscle cells., Figure 1: A negative feedback mechanism.
Homeostasis Regulation of a constant internal :
environment _ o o o
Negative Feedback A mechanism that restores a level ba . _ Body temperature is usually kept within 0.5 °C above or below 37 °C.
to optimum in a system. Ti a An egative temperature receptors detect
Optimum Level A level of something that enables the feedback system t temperature’s too high your internal environment
. \ Siays arour e
body to work at its best. responds when a g e — Hffirffﬂff fﬁSP:”d N Opé';mmn level (37 °C)
: : = Vv . lodecrease the N . '
Peripheral Nervous Theneurones that link the senses to level Changﬁ from EQ ¥ \temperawre /N
Y SIE e S its optimum point, in E \ ] y 4
- - rder hrin ey > | lemperature = . [
. #F". a order to b I_ 5 the le .El E receptors detect ~ *
" " |.'_'I.'-_1L'|"-'. to L'IIFItII!'I'II.IITI. [t's 1 temperature’s too low “effectors respond to increase the t(rmp(.‘r&tam
L 3 a continuous, looping Time
[ t 2 process. Figure 2: Control of body temperature via negative feedback.

CS Exam Practice SS Exam Practice



Keyword Definition Receptorscells that detect changes in e
Motor Neurones A nerve cell that carries the internal or external environment. sent out along
electrical impulses from the | These changes are known as stimuli.

CNS to effectors.

RelayNeurones A nerve cell that carries Coordination centresareas that receive Sensory Neuron: = ‘Y )
electricalimpulses through | @nd process information from receptors cell body ystem ' &5
the CNS cordinating a They send out signals and coordinate the ..., .one fibre R
response response of the body. They include the J
. . . \|  — — — B —_— — —
Sensory Neurones A nerve cell that carries brain and the spinal cord. ry dire fin
electrical impulses from the _ . " : A
organs to the CNS. : Siefleias
Stimulus A change in the The Nervous System A Reflex actions are automatic and rapid and do not involve the conscious parts of the
SITCITTGEE A The nervous system uses electrical brain.
p— impulses to enable you to react A Reflexes involve sensory, relay and motor neurones.
E':%':I"-(')El quickly to your surroundings and A Reflex actions control everyday bodily functions, such as breathing and digestion ar
2_*15-5:1-'_: coordinate your behaviour. help avoid danger.

A Cells called receptors detect stimuli.

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

Reflex Actions:

Stimulus detected by receptor

Electrical impulse travels down sensory neurone

Across the synapse changing from electrical to chemical impulse
Back to electrical impulse across the relay neurone

Across the synapse changing from electrical to chemical impulse
Back to electrical impulse across the motor neurone

Muscle contracts preventing injury

NooksoNRE

Synapse
A Neurones not joined, there are

junctions called synapses.

A Electrical impulses travel along the _
neurones and across the synapse to /
the next neurone. .

A A neurotransmitter is secreted across ——

the synapse, electrical impulse travel
down next neurone.

2]




Separate Science Only The Brain

Keyword Definition A It has different regions with important functions.
Accommodation  The ability of focusing on near | A Scientists map regions of the brain to their functions by studying patients with brain damage, by
or distant objects by changing electrically stimulating different areas of the brain and using MRI scanning techniques.

A The brain is made up of billions of interconnected neurones that control complex behaviour.

the shape of the lens in the eye
Cerebral Cortex Part of the brain concerned witt

) o Parts of the Brain
consciousness, intelligence,

memory and language. The cerebral corteds concerned with consciousness, intelligence, memory and language

Cerebellum Part of the brain concerned
mainly with coordinating

The cerebellum is concerned maimith coordinating muscular activity and balance

muscular activity and balance.  The medulla is concerned with unconscious activisesh as controlling the heartbeat, movements of the

Medulla Part of the brain concerned witl gut and breathing
unconscious activities, such as
controlling the heartbeat, the
movements of the gut and
breathing.
MRI A tube like machine that can be
used to produce a very detailec

MEETE LIAOG dzNB 2F GKS

Resonance Imagin

Investigating the Brain
A Electrically stimulating different parts of the brain
A No sensory nerve endings in the brain, brain surgery is usually
undertaken with conscious patients
A MRI Scans
A Magnetic resonance imaging scan will show exactly which area ¢
the brain is affected
A Problems with the brain
A Difficult to investigate and treat
A Drugs do no always reach the brain through the membranes whif
surround it

pf

Cognito

Figure 3 This special MRI scan shows the
areas of your brain active as you read — so
they are working right now



Separate Science Only

Sclerag the tough, supporting wall of the eye

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

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

the

Pupilg the hole in the centre of the eye, through which light enters

Common defects of the eye

A To focus on close objects the ciliary
muscles contract, the suspensory
ligaments loosen and the lens
becomes thicker so it can refract ligh
rays strongly.

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

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

Iris ¢ contains muscles that allow it to control the diameter of the pupil and therefore how mu
light enters the eye

<)

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

Lensg focuseghe light onto the retina

h

suspensory
/ ligaments

iris

cornea —pt/

‘ — retina
; Ly |
upil —\\ .
pup \1 ‘
A\ /
lens N
N
ciliary muscle \ '\ \ optic
LY ‘ nerve
sclera

Ciliary muscles & suspensory ligamentsontrol the shape of the lens

Optic nerveg carries impulses from the receptors on the retina to the brain

Cognito
(8] 5izrs ]

el 0
2k
p h |

[=] S5

Figure 3: Diagram showing the focussing of a short-sighted eye

The Iris Reflex

New Technology

A Contact lenses

A Laser eye surgeryused to treat
myopia

A Replacement lensespermanent

Myopia
A Shortsightedness, unable to Bright Light Dim light
. . ircul: _radial muscle
focus on distant objects. s e muscie ~ contracted
Y O

\_ contracted

A The lens is the wrong shape

\

and refracts the light too < S . -
much or the eyeball is too £ \ A rARETER
[\ /7
{ 7/ )
Iong : \/_v\ circular muscle
. Uncorrected
Uncorrected Corrected o et

~ image y nage

. \
|

concave lens

before and after a corrective lens is used.

Hyperopia
A Longsightedness, unable to focus on

near objects.
Al Sya Aa

refract the light enough, the objects ar

brought into focus behind the retina.

0KS gN2y 3

;

Corrected

N, /mage

Figure 1: Diagram showing the focussing of a long-sighted eye
before and after a corrective lens is used.



KS4 Chemistry:
C4 Chemical calculations

Relative atomic mass (Ar)

The relative atomic mass of an element is the
relative mass of its atoms compared to the mass
of a carbor12 atom. The Ar values for elements
are given in the periodic table. Since Ar is a
measure of relative mass, it has no units.

ATOMIC NUNMBER
—-romber of electrons
~ wmec of prstoms

SYMBOL /NAME
ATormnC MASS

- AMD
(atomic Mass \m-tS)

Relative formula mass (Mr)

This is the mass in grams of 1 mole of the

substance. To calculate it you need to:

add up the atomic mass (bigger number) of all of the atoms in the molecule.

e.g. 1. NaCl=Na + Cl =23 + 35.5 =58.5 mole

e.g.2. MgF=Mg + (2x F) =24 + (2 x 19) = 62

Relative atomienass

Relative formula mass

Avogadro constant

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

Law of conservation of
mass

An average value of mass that taleount of the
abundance of the isotopes of the element.

the total mass of atoms in a compound

The number of atoms, molecules or ions in one mole
of a substance. Its value is 6.02 T 10? per mole

Unit of measurement in chemistry, calculated using
e = adii
Oi

Calculating masses in reactions (Higher)

Mg + 2HCI —™gGl H

This equation shows that one mole of magnesium reacts with two moles of hydrochloric acid to
produce one mole of magnesium chloride and one mole of hydrogen gas. Suppose you started
with 5 grams of magnesium, how much magnesium chloride would you make?

Step 1 Calculate the moles of the element or compound you were given in the equation:
5/24=0.21 moles of magnesium

Step 2 Look at the balanced equation, you must therefore have 0.21 moles of magnesium
chloride, as the ration between magnesium and magnesium chloride is 1 to 1.

Step 3 Calculate the Mr of the relevant product: what you want to find is the Mr of magnesium
chloride:

Mr of MgCI2 =24+35.5+35.5= 94

Step 4 Now find the mass of that number of moles of the product

Mass = moles x Mr

so 0.21 x 94=19.7 grams

Calculating moles from massekligher Tier

If you know the mass of each reactant and product you can calculate g
balanced equation from the masses, for example:

Calculate the balanced equation when 12 grams of magnesium reacts
completely with 19.25g of HCI, to make 99 grams of Ma@ 1 gram of
H2

Mg+ HCI  MgCt H,

—_—

Step 1 work out the moles of each reactant and product. Mg=12/24= 0
HCI=19.25/38.5= 0.5 MgCI2 =99/99 =1 H2 %> =0.5

Step 2:divide through by the smallest number Mg=0.5/0.5=1
HCI=0.5/0.5 = 1 MgC¥k1/0.5=2 H%2 = 0.5/0.5=1

Step 3write the balanced equation:

Mg + HCI 2MgC} + H,

5



Concentration of solutions

A solution forms when a solute dissolves in a solvent

The concentration of a solution is a measure of how 'crowded' the solute
particles are. The more concentrated the solution, the more particles it
contains in a given volume.

Calculating concentration

The concentration of a solution can be calculated using:

- The mass of dissolved solute in grams, g

- the volume of solution (or solvent) in cubic decimetres2dm

mass of solute in g

concentration in g/ dm?® =
volume in dm3

Most chemical reactions are done in solution.
The concentration can be measured in grams pef dm

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

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

In Chemistry we use dpfdecimetres cubed) to measure volume, a decime
cubed is the same as a litre or 1000,cm

Chemical measurements

Whenever a measurement is made in chemistry, there is always some

uncertainty in the result obtained. There are many causes of uncertainty in chemical
measurements.

For example it may be difficult to judge:

whether a thermometer is showing a temperature of 2£024.8C or 25.0C or exactly when a
chemical reaction has finished

There are two ways of estimating uncertainty:

- by considering the resolution of measuring instruments. The resolution of a measuring
instrument is the smallest change in a quantity that gives a change in the reading that car
seen. A thermometer with a mark at every 0has a resolution of 0.

- from the range of a set of repeat measurements. For a set of repeat measurements, the
uncertainty ist half the range. This means that the value can be given as the meant\adlie
the range.

Indicatorsc triple students only
For titrations universal indicator is not a suitable indicator to use.

As the colour changes are too gradual. For a titration, a sharp colour change is

required .
unPuitable indicators are listed below
I acid I alkali
Litrmus Red Blue
Methyl Orange Red Yellow
Phenolphthalein Colourless Pink

D




Separate science only

Yield

Yield

A percentage yield is always
100% or less, the law of
conservation of mass states o
that we cannot make mass in a chemical reaction. It is extremely rare that the yield of a chemical react c"Imltlng EEIREN!
100% reasons for this are:

massofproductactuallymade Atom economy

percentage yield = x 100

mazimumtheoreticalmassofproduct

w ¢KS NBIFIOGA2Y A& NBOSNERAOGES YR YIeé y20G 32 02 lar gas volume
w ¢KSNB YI& 535 aARS NBLOGA2ya ) J
w {2YS YI20S8 t2ad 6KSy G(GKS LINRPRAZOG A& GN}YATFSNuwon et uino

The amount of product made in a chemical reaction

The percentage of atoms that form useful products

The reactant that is all used up during a reaction

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

NG 1 \Jul\Ly

X/ U U v L

Atom economy

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

Me By b gHH £ b %y/ f

MrofH,=1+1=2

Mr of ZnCJ= 65 + 35.5 + 35.5 = 136

lG2Y SO2y2Y&100 = 145%\ery lovsatom economy

total M, ofthedesiredproduct

atom economy = x 100

total M+ o fallreactants

2.CH+28h TIb,+ 44

MrofH,=1+1=2

Mrof CQ=12+ 16 +16 =44

Atom economy = 4&H n n x2px 100 15.4% Higher atom economy

In the second example the atom economy is higher, therefore in terms of atom economy reaction 2 is

better. Chemists often need to balance atom economy and percentage yield. A poor atom economy is bad for a number of reasons:

1. A lot of reactant is wasted, this costs money.

2. The waste products have to be disposed of, this can be expensive. Some companies try to get around this problem the reasieg
product.

The best reactions in terms of atom economy are those that only make one product, for example the Haber Process.

Gas volume

The molar volume is equal to 24 424,000
cmd). This volume is given in questions that
need it.

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

Volume = amount in mot molar
volume

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

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

Step 2 Multiply this number by 24 as we
know 1 mole occupies 24 dj.05x24= 1.2
dm?




Separate science only Hazards, risks and precautions

Identify the hazards and suggest precautions needed to reduce the risk of harm.

o For example:

T!trat!ons . . . .. Hazard Possible harm Precaution

Titrations are used to find out an unknown concentration of a solution, this is often used to ffind

out the concentration of an acid or an alkali in a neutralisation reaction. Dilute sodium hydroxide  Causes skin and Wear gloves and eye

solution serious eye protection, and use a
irritation pipette filler
Spilling hydrochloric acid | Causes eye Fill the burette slowly
while filling the burette irritation below eye level, using a
funnel
1
Titration Calculations
We can use the information that we get from a titration to work out the concentration of
alkali or acid.
For example a titration was carried using hydrochloric acid and sodium hydroxide, the
equation for this reaction is:
HCI +NaOH NaClL®eH
::::;:';10'":;: :fd ﬂr:‘a;i This means thaf@he mole of hydrochloric acid will neutralise 1 mole of sodium hydroxi
il k Therefore we can calculate the following: 27.53%@h0.2 mol/dn? hydrochloric acid is

needed to titrate 25.0 crihof sodium hydroxide solution. What is the concentration of the

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

_ ) L _ Step 1:Convert all volumes to dm3
1. A pipette is used to measure 25 cm3 of alkali, this is then transferred to a conical flask.| [ 27 5 cng = 27.5+ 1000 = 0.0275 dm3

2. 34 Drops of indicator is added (phenolphthalein). 25.0 cnd = 25.0= 1000 = 0.025 df

3. An acid O_f known concentration is placed in the buret_te _ Step 2:Calculate the number of moles of the substance where the volume and concent
4. The solution from the burette is allowed to slowly run into the conical flask. As the end ppjn e known

approaches the acid is added one drop at a time. When phenolphthalein is used as an indigat@imber of moles = concentratioavolume

the end point is where the solution turns from colourless to pink. _ number of moles of hydrochloric acid = &P.0275 = 0.0055 mol (5:610¢3 mol)

5. The volume of acid used from the burette is noted to calculate the concentration of the alkaditey 3:Calculate the unknown concentration. We can say that 0.0055 mol of acid will re
in the conical flask. with 0.0055 mol of alkali

concentration of alkali = molesvolume

= 0.0055+0.025 =0.22 mol/dm?




KS4 Chemistryg C5 Chemical Changes

Reactivity Series
Alist of metals in order of how rea

ctive they are:

Some metals areery reactiveat the top) and react easily in chemical reactions. E.g.

Some metals arenueactive(at the bottom) and do not react easily or at all in reaction e.g

gold

DisplacementReactions

Displacement reactions involve a metal and a compound of a different metal; the more

Please Potassium
Stop Sodium
Calling Calcium
NMe Magnesium
A Aluminium
Careless (Carbon)
Zebra Zinc
Instead Iron

Try Tin
Learning Lead

How (Hydrogen)
Copper Copper
Saves Silver

Gold Gold

How to remember the Reactivity Series?

Most reactive

Least reactive

reactive metaldisplacegpushes out) the less reactive metal from its compound:

Magnesium + copper sulfate

magnesium sulfate + copper

e OrQ e O
Acid An acid has a pH value of less than 7.
Alkali Its solution has a pH value more than 7.
Base A soluble alkali that forms a salt when it reacts with an acid.

. Displacement

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

reaction compound.

Electrolysis The breakdown of a substance containing ionsisingelectricity.
Indicator A substance that changes colour when added to acids or alkalis.
Insoluble Does not dissolve in water.

Neutralisation

The reaction of an acid with a bageducingsalt and water.

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

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

pH Scale Ascale to tell us how acidic or alkaline an agqueous solution is.

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

Salts A compoundormed when some of the Hn an acid is replaced by
metal.

Soluble Dissolves in water.

Reactivity Series

A list of metals showing how reactive they are.

Mg (s) + Cu¥@q) Mg 5@a) + Cu(s)
lonic Equations (H tier only)

Mg (s) + Cé"(aq) ————» M@q) + Cu (s)

Half Equations (H tier only)

At the anode: Mg (s) - 2 e Mg 2*(aq)

At the cathode: Ceér(aq) +2e Cu (s)

Half Equation

An equation that describethe gain or loss of electrons.

lonic Equation

An equations that shows only those ions that chaimga chemical
reaction.

Strong Acid Anacid that completely dissociated into ions in solution, e.g. nitri
acid
Weak Acid An acid thais only partly dissociated in solutior,g. ethanoic acid




Reduction of metals by carbon and hydrogen

The oxides of metals below carbon in the series can be reduced by carbon

Metal oxide + carbon =—————) metal + carbon dioxide
e.g. lead oxide + carbpr——— lead + carbon dioxide
2Pb0O (S) + C (S) =y 2Pb (X&) CO

Making Salts

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

Acid + metal e salt + hydrogen

Acid + base === salt + water

Acid + alkali =——) salt + water

Acid + metal carbonate ey salt + water + carbon dioxide

Making a copper salg this is a required practical.

Sulphuric acid + copper O ei@m——p

Method:

copper sulfate + wa

1 @ap0  +JO ()

Add EXCESS insoluble copper oxide to sulphuric acid and stjr.

Warm gently on a tripod the solution will turn blue.

Filter off excess copper oxide.

Evaporate the water so that crystals of copper sulfate start to
form.

Stop heating when you have evaporated about half the watef
and allow the rest of the water to evaporate off naturally.

Names of Salts

The acid used provides the
Cieegative ions present in all
salts.

Hydrochloric acidnake salts
calledchloridescontaining
Ctions.

Sulphuric acid4,SQ makes
sulphatescontaining S¢¥
ions

Nitric acidHNQ, makes
nitrates called NQ ions.

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

10 11 12 13 14

L

alkallne

acidic neutral

pH Scale

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

Strong acids e.g. hydrochloric acid can be harmful even when dilutg

n.

d

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

armned mlxture
of exess base
and acid

filter paper to
FEMOVE EXCESS

Ifisoluble base

mixture of
excess bhase
and salt solution

f| lter funnel

agueous salt
5|:|Iul:||:|r‘| ready
evapuratlun

Stage 2




KS4 Chemistry G&lectrolysis

Electrolysis
When an ionic compound is melted or dissolved in water, the ions are free to move al
within the liquid or solution (electrolyte). Electrolytes can conduct electricity.

If an electric current is passed through this solution the ions will move to the electrode$

Opposites attract.

Positive ions (cations) will go to the negative electrode (cathode)

Negative ions (anions) go to the positive electrode (anode).

For example, in the electrolysis of lead bromide, Lead ionS)(Bb to the negative
electrode and bromide ions (Brgo to the positive electrode. The elements lead and
bromine are formed.

174

Electrolysis of CoppeBulfate

Which elements form at which electrode depends o
the reactivity of the elements involved.

In the electrolysis of aqueous coppmilfate there are
also H and OHions from the water which is used as
the solvent. This means there are more than one
possible ion that can go to each electrode.

Positive ionscopper (Cét+) and hydrogen(Hl

Negative ionssulfate(SQ?%) and hydroxide (O

Copper idess reactivehan hydrogen, so copper (Cu)
IS produced at the negative electrode.

The half equation is: @ut+ 2elh / dz o
The hydroxide ion is more reactive than thafate 9

ion, therefore thisforms water (HO) and oxygerat ® o
the positive electrode. Electrolyte

The half equation is4OHIH h+ 2HO + 4e

KeyTerm Definition
Electrolysis | The breaking down of a substance using electricity.
yUrlectrolyte | The solution which is being broken down during electrolysis.
| Oxidation The loss of electrons.
Reduction | The gain of electrons.
Anode The positive electrode.
Cathode The negative electrode.
Half An equation that shows the reaction at each electrode.
Equation
OILRIG; Oxidation is Loss (of electrons),
Reduction Is Gain (of electrons)
When a positive ion reaches the negative electrode, it
gains electrons. This is a reduction reaction.
When the negative ion reaches the positive electrode, it
loses electrons, this is an oxidation reaction.
We can represent these using half equatioAshalf
equation can represent the reaction at each electrode.
Half equations show how electrons are transferred and
electron is represented in an equation by @symbol.
® Neaative Half equations show electrons-jeand how ions become
g atoms. For example €u+ 2e 1 > Cu.
non-metal|| 1. write down the ion and atom: Gl > C}
on 2. Balance the number of ions and add electrons to
balance the charges if required 2€> C} + 2%
® PC}S'J“_VE Remember that noametal ions will typically form
metal ion || diatomic molecules.




Extracting Aluminium from bauxite

Aluminium oxide is dissolved in molten cryolite .
Cryolite reduces the melting point of aluminium oxide so the proces

requires less energy.

Aluminium ions (&) are attracted to the negative electrode.
Aluminium atoms are formed at the negative electrode (gain 3

electrons)

Oxide ions (O2 are attracted to the positive electrode.

Oxygen is formed at the positive electrode (each ion loses 2 electro

Oxygen reacts with carbon to make carbon dioxide. The carbon

electrode needs to be replaced constantly.

At the negative electrode:
AR+ 3et1 > A’

At the positive elec
"+ 4e

L}

graphite anodes

graphite
cathode
(cell lining)

molten aluminium
steel cell

3
[>] ° 5 o c|

ore
dissolved
in molten

| cryolite, at
about
950°%

molten
aluminium
out

Overall equation: 2AD;T > 4Al + 3D

U/

nsthere is more than one possible ion that

odRegative ionschlorine (Gl and

Electrolysis of Bring required practical
Which elements form at which electrode
depends on theeactivity of the elements
involved.

The electrolysis of brine is the electrolysig
of a solution of sodium chloride so there
are also Hand OH ions from the water
which is used as the solvent. This means

can go to each electrode.

- Positive ionssodium (Na+) and hydrogen

(H+)
hydroxide (OH

When there is a mixture of ions, the
products formed depend on the reactivity
of the elements involved.

Hydrogen is less reactive than sodium, s@
hydrogen gas (})l is produced at the
negative electrode.

Chlorine gas (§)lis produced at the
positive electrode.

Potassium

Lithium
Calcium
Magnesium
Increasing
reactivity

Rules if there is more than one
positive or negative ion present

If there are 2 positive ions present,
the lease reactive element gets
discharged

If there are 2 negative ions present
the halogen (if present) will be

discharged first

Types of ions

Metals and hydrogen form positive
ions e.g. H N&. Mg?*, AB*
Non-metals from negative ions e.g.
O*, Ci, OH

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

=

Sodium hydroxide is produced from the
ions that remain in solution.

Gas Tests

During electrolysis the products made are often gases. Below are the tests for three common gases you need {

(o)

Gas Test Result

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

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

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

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

Negative electrode

7

Hydrogen gas\-

Hydrogen is
used to make \
ammonia \

Brine is sodium
chloride solution,
when sodium
chloride is dissolved
in water its ions

Brine solution

Positive electrode

/

Chlorine gas

/

/

2

% - Sodium hydroxide is left in
i // solution. It is used to make

soap and used to clean
ovens

Chlorine gas used to
disinfect swimming pools

separate and can
conduct electricity.

revision




Activationenergy

Bondenergy

Endothermic

Exothermic

ni

Electrical cell

Fuelcell

Reaction profile

KS4 Chemistry:
C7 Energghanges

The amount of energsequired for reactants
to react successfully

the amount of energy needed to break one
mole of a particular bond.

Areaction that takesn more energy from the
surroundings than it gives out

Areaction that give®ut more energy to the

surroundings than it takes in
Thechange in energy between reactants and

products
Contairs chemicals that react to produce

electricity

A devicethat produces voltage when supplie
with fuel and oxygen

Graphshowing the energy in both reactants
and productsincluding the difference
between them

Bond breaking

Bonds need to be broken between
the reactants before bonds can be
made to form the products. Energy
has to be taken in to break a bond,
so bond breaking is always
endothermic.

Bond making

To form bonds between the product
molecules, energy is released, so
bond making is always exothermic.

Exothermic vs Endothermic

Examples

reactions

Exothermic Endothermic
N 22 Respiration Photosynthesis
=P Heat Heat ™= €= Heat D .
S % Neutralisation Instant ice packs
X Seff heating cans ~~ Thermal decompositior

Heat

Energy can not be created or destroyed- only transferred
from one form to another. Heat is an example of energy,
in Exothermic reactions heat is transferred to the

surroundings from the reaction and in Endothermic
reactions heat is transferred from the surroundings to
the reactions

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

the container (giving you more accurate results)”

a
f

Exothermic
Reactants higher than products

smm. Activation energy

Em

\ Heat energy

Heat energy

thermometer :-:}

’ hd
{
A

7]

I

large beaker

¥

Endothermic

Products higher than reactants

Reaction Profiles

Activation energy

Progress of reaction

Progress of reaction



Bond energy calculations (Higher)

Chemical and fuel cells (Chem only)

A chemical cell can be made by connecting 2 metals of different

reactivity in an electrolyte solution.

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

ion.

The potential difference in charge between the two metals creates

voltage.

The larger the gap in reactivity between the metalthe larger the

voltage of the cell

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

Pros

- Does not need to be electrically
recharged

- No pollutants produced

Cons

- Hydrogen is difficult to store

- Is highly flammable

- Is sometimes produced using finite
resources

Half equations
Negative electrode: 2H 40HA 4H,0 + 4e

Positive electrode: & 2HO + 4eA 40H

Full equation once spectator ions and water has
been balanced out is

2H,+ O, A 2H,0

er



