ORMISTON

SWB Knowledge Organisers
AEADE Summer Term - Year 10

Name:

Please remember:
« |tis to be kept inside your knowledge organiser book
« |tis to be brought into school every day

Regular retrieval throughout a scheme of learning (daily, weekly and monthly) has been proven to reduce the rate of
forgetting, supporting you to retain more in long term memory- making assessments/ exams way easier! The challenge for you
as a student is to make sure you use your knowledge organiser for each subject properly to help you to know more and
remember more over time. We've created this walk through to support you in using your knowledge organiser- for more support
speak to your subject teachers.




Using your Knowledge Organiser
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Look

Cover

Write

Check

Repeat

Start with a small section of knowledge
that you want fo remember e.g Henry

VIll's wives in History. Read through this

section of the knowledge organiser (a

couple of fimes if it helps)

Now cover up this section of your
knowledge organiser with a post it note
Or scrap paper.

Self quiz- what can you remember and
rewrite2 Make sure you do this without
looking back at your knowledge
organiser.

Remove the post it and check for
accuracy- did you get the key
terminology?2 Was it spelt correctly?
Was the order correct? If you drew a
diagram, how much of this did you get
correct?

Most importantly- what did you miss
out?

After a short break away from your
knowledge organiser repeat the look,
cover, write, check until you can recall
all of the facts correctly without
prompts.

This process can be used for any new
knowledge that you want fo acquire. It
is good idea fo do this on a regular
basis, once a week.

Strategy 1- Look, cover, write, check — A really simple but effective way to use your knowledge organiser. Focus on a specific area of your knowledge organiser.
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Focus

Big ideas

Explain it

Link it

Record it

Make it manageable by selecting an

area of your KO where your learning is

not secure. Don't waste fime going off
something you can already do!

Pick out the main points or the big
ideas in this section.

Explain what you know about the main
points (this could be written or shared
verbally — a friend, a family member.

Now, see how it links to other areas
within the subject. E.g Eating meat —
causes global warming. Cows produce
methane which is a greenhouse gas.

Write down as many ‘think it, link it’
ideas as you can in your book. See if
you can beat others in you class!

Strategy 2- Think it, link it - Great for connecting the big ideas in your subject. How does ‘X’ relate to ‘y'. What are the key factors which make an equation/ experiment/
process worke Challenge yourself to see how many links you can make!
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Select topic

Prepare quiz

Answer it

Self check

Repeat

Decide which area you want to be
quizzed on (this might build up over
fime)

Get someone else fo prepare 10
random questions on that topic to
challenge you.

Set a time limit (depending on the
number of questions) and answer the
questions without looking at your KO.

Now look at your KO fo self check-
make a note of your score. Celebrate
your successes and make a note of
anything you missed or gof incorrect.

Return to this section in 2/3 weeks- see

if you can improve your score! Re-do

those questions that you missed or got
incorrect.

Strategy 3- Knowledge quiz - You might try this after a few weeks of using your knowledge organiser. Get someone to set you 10 questions using your knowledge
orgainser. These could be spellings, key words, processes, equations etc to see how much you can remember! Record your score and see if you can beat your personal

best each half ferm!
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@gWﬁ GCSE - English — Spoken Language

ACADEMY

-

Your Tq§k: . . v' Key Criteria
PrTehpoC:Ie ofgpokefrjrhpresin’lroTlon on a sp?re:flcl(’;otp)mc. v« Presentations must be formal (b).
N "\ men . .
© duration ot the o 955655 entshou © v' e Presentations must be planned and organised.
around 8 minutes. . .
v’ ¢ You must listen to and respond appropriately to
st e questions and feedback.
< '\ - " %
«®
))) ’ . Assessment Objectives:
TOIO TIIOS Q «AO7: Demonstrate presentation skills in a formal setting
a - AOS8: Listen and respond appropriately to spoken language,
~ & including to questions and feedback on presentations
v Ensure you use Nfelglefe]ge! Engllsh o O « AO9: Use spoken Standard English effectively in speeches and
tafi .
v Look at your audience, Presenianions
v'Don't just read from your notes,
v Don’'t have too many words on your power point Key terms Definition
(if you are using one) and A Standard English English that is clear and most easily
v . . understood by a wide audience. It
Presn’r your ideas on something you are is the ‘correct’ form of English.
passionaiie abour. B Formal Language that doesn’t use any
i i ; I iations.
Hielesi=) until you believe that you can slang or abbreviations
¢ ‘ ‘ C Sophisticated Complicated or showing higher
deliver your speech with confidence. lovel knowledge.




@%W‘E GCSE English — Spoken Language

ACADEMY

STEP 1: Choosing your Topic

Your topic should be of interest to you. Think
carefully about whether you will be able to
speak in a sophisticated and formal way
about it though! You must talk for 4 minutes
so ensure that it's something you are
knowledgeable about.

Topics that have been successful in
previous years:

» Does rap music glorify gang culture?

Gaming: is it good for young people?

Technology and its impact on our
generation.

Social Media: Benefits and Flaws

Should animals be used for testing/
human entertainment?
OR Choose a topic you're interested in.
Previous successful topics:

* Is basketball a fair sport given it picks
based on height and speed?

« Do we still need to travel abroad
when we can see it all on the
internete

Step 2: Getting Started

To get started, answer
the following questions:

* What is important about
this topic?

* Who are you presenting
toe

* Why have you chosen
this topic and why should
your audience listen?

)))@

Step 4: Practise

Read through your
presentation to
parents, guardians
and friends.

R

L.

Step 3: Planning your Presentation

organisation and preparation will improve your confidence and this will

result in a higher grade.

1. Break your topic down into smaller sections:

Introduction,

Statistics,

Facts,

Specific cases/ case studies/ anecdotes or

Personal opinion.
2. Do your research:

* You could look online for appropriate articles, documentaries etc.
* You could read some books/ magazines/ newspapers/ blogs.

* You should discuss your topic with friends and family to gain their
ideas and inspiration.

3. Engagement Strategies: methods you could use to enhance your
presentation:

+ True/False with the audience

+ Audience interaction .

+ Some students have even played instruments and worn costumes!
+ Emotive language, rhetorical questions, shocking facts/ stafistics.

* When presenting, adapt your tone of voice, use hand gestures and
eye contact!

Plan the questions for the questions you may be asked and how you
will respond to them. 5




ORMISTON

SWB KS4 - English - A Christmas Carol Plot and Key Quotations

ACADEMY

The informs the reader
that Jacob Marley (former
business partner) died 7 years
ago.

Scrooge described as mean

and

Harsh weather and harsh
conditions towards Bob
Cratchit.

Scrooge is mean fowards Fred,
his nephew.

He refuses fo donate money
fo the Portly gentleman.

He sees the face of Jacob
Marley in his door knocker.

He is visited by Jacob Marley
) who informs
him that he wil be visited by
three spirits.

Stave 1:

“Marley’s Ghost”

|l The Ghost of Christmas Past

visits Scrooge.

2. Scrooge his tfaken back fo his

childhood and sees his former
self alone at school.

3. We are introduced fo his sister —

Fan and the poor relationship
with his father.

4. Scrooge is then faken to

where we see him
enjoying himself at a party. He
interacts with people.

5. Scrooge is then shown his former

fiancée and how they
split. He becomes upset when
he sees and her family in
another vision.

6. He demands to be faken home.

Stave 2: “The
First of the Three

1.

2

The Ghost of Christmas
WEREIVisits Scrooge.

He fakes him fo see Bob
Cratchit and his family.
Scrooge is surprised at how
little the family have.

He is then faken to his
nephew, Fred’s house. Fred
and his guests mock Scrooge

and his ways.

He is then taken to a poor
part of the city and

introduced to [fe[ileJ{elis1=X ()]

and

The spirit becomes frustrated
and leaves him there.

Stave 3: “The
Second of the
Three Spirits”

The Ghost of Yet To Come is shrouded
: slent and scary.

He is faken to the city and instructed to
listen fo a group of businessmen who
are discussing the recent death of a
man who was not very well-liked.

He is taken to [@)leMIT-XE]leJeAWhere a
dead man’s belongings are being
pawned.

He is then taken to a bedroom where
he sees a corpse (h).

Scrooge demands fo see
surrounding the death. He is then taken
fo the Crafchit’'s and learns the death

Sriny Tim.

Scrooge wants to identify the dead
man and he is taken fo his grave.

Stave 4: “The
Last of the
Spirits”

1.

Scrooge awakes [eJeJiy]lel{=le| and
waoarries he has missed Christmas.

He is m when he learns he hasn't.

He orders and pays for the biggest
turkey fo be delivered to the Cratchit
family.

He apologises and a healthy
sum of money to the portly gentleman,
fo give fo the poor.

He visits Fred and his wife and asks fo
join them for dinner.

He is next day, playing a frick on
a ferrified Bob, who arrives late to work.

He gives Bob a pay rise and pays for
freatment for Tiny Tim.
Scrooge is ! A complete

fo Stave One.

Stave 5: “The
End of It”

izlsole executor (b), his
MOdminis’rroTor...his

LI[E] friend and m
mourner.}

<. JEMEE about him like
eYail

‘Hard and sharp as flint.’

Spirits”

‘Another m has

displacedjgl=Ne]
golden onel

gXsolitary child,
neglected (2N

friends, is left there.’

‘The happiness he
gives is as great as if it
cost a fortune.’

‘A efefe]yl seat...and

a crutch without an
owner.’

"'"The boy is

The gir
Qwant)

‘As good as gold.’

‘I hope to live to be
another man from what |
was.’

iShrouded (g)lgReRe=l=]e)

[JeTed s garment.’

‘...legs rembled
beneath him.’

‘Scrooge regarded

everyone with a delighted

iXelasRelight as a feather, |
lelsaRehappy as an angelll
elsgfeNmerry as a school

‘A merry Christmas to
everybody.’




ORMISTON

SWB KS4 - English — A Christmas Carol Context, Theme and Characters

ACADEMY

Definition

Christmas Family Responsibility Redemption (i)
A Novella A novella or
At the beginning of the The family was Victorian society ignored short novel is a work of

Victorian period, the

the of its

narrative prose fiction,

considered to be a very n
celebration of Christmas valuable part of the = poorest. On the one hand 0] o longer than a short story
b wasin decline. The e cveryday life throughout = were fhe rich who enjoyed e The Victorians were ® but shorter than
£ Industrial Revolution, [aRiull 0 £ the era. By today's 2 comforf and feasfing af < c (A Many believe that ) a novel.
£ P vy o> [¢] : ” = 2 Christmas, and on the other ) the novella (a) should be 3
g7 swing in Dickens' fime, =3 b standards, families were <) g : . |2 = 3 .
Bl Gllowed workers little time Z M orien considered fo be very B i Werechildrenforced folive B k] seen as an allegory (n) of el B Executor  Someone responsible
o ; ) £ [ © 5]  in dreadful conditions in [l the Christian concept of Q@ for following through
b for the celebration of E] PR |arge. In 1870, you would - O b - N o =~ or loflowing through on
o Christmas. < ° find that the average =4 o [llworkhouses} S o redemption (i). [{ZelJpafelile] 5 a task or duty.
g = 2 household family contained % 3 i o} 2 Is the idea of being saved Y ; ot
5 describes the S <} ; ol Y o Lf  Dickens uses the novel fo a [A  from sin orevil. 8 C  Solitary Existing alone.
o holidays as "a good fime: a n e Ive or six cnilaren. 3 present his feelings that the = ®
a . = ramily = must help the [ in ® Because Dickens > Miserly Reluctant fo spend.
kind, forglmg, chanfabl, d cos ® order for the world to be 2 life living in )
Iplicra)gs;g; ;mi.efger) only time firesidesn oy of Cfilarles and that itis the e povertyElelwealthl Poverty Not hqvmg enoggh
g Dickens' stories seem in rich's responsibility JeYas wanted the message material possessions or
calendar of the year, when - " ’ of the (a)to be that income for a person’s
d b stark confrast to his own the in society. He ,
men and women seem Dy L . , exposes the unfair all human beings have the needs.
one consent to open their family life. Later Dickens P opportunity to behave in
shut-up [P Acnd fo own family was marked by freafment of the poor. and 4 ; q h F Ignorance  Lack of knowledge or
think of other peop[e below strife as his I’e/oﬁonship with shows that the ’ - ;\/Oys Ofvvgr s eOIC " information.
them as if fhey reo/[y were his wife deteriorated and that the poor are /OZy are © effl;) e We ©
fellow-passengers to the his sons seemed to have untrue, which he does by ;e.e & joy WUl () G Shrouded  Cover or envelop so as
grave, and not another inherited their paternal using the Cratchit's, six ings. fo conceal from view.
race of creatures bound on grandfather's frouble children.
ther journeys.” Qondling finances. / K / K / H  Corpse A dead body
Fezziwi | Redemption  The action of saving or
€zziwig being saved from sin,
M Scrooge’s former boss errorgor evil
who was nice and hosied . [ISPSMEEER—» Scrooge . ' '
Jacob parties for his workers. Arich Victorian misanthrope —> m-’B(’b Cratchit Emily Cratchit J Citi A f that
Marley A (®). Scrooge's clerk BoD's Wit who hat itizens person of tha
I OD'S wite wno nares nt
Sbcr(?oge's olfd - - Belle Scrooge. country.
VsINess pariner Shows a vision of (S.2j. Scrooge’s old girfriend who he K Misanthrope ~ Someone who hates
who comes back rejected in favour of money. He . Tiny Tim other humans
as a ghost to sees a vision of her future with a Martha Cratchit Y , :
warn him. He is | family. The eldest Cratchit Bob's disabled son.
Ghost of Ghost of chid. | I L Clerk Someone who keeps
R Christmas Christmas Yet to Fan The twi records.
Ghost of Scrooge’s younger sister.. Belinda Cratchit e wins . .
Christmas APrjgls:/egE!sf who looks /S ;r?sfedressed in The second eldest The youngest Cratchit M Harmony Things working well
Past ike Santa ClauslY black who Fred 1 Cratchif child. children. together.
. i . the Grim Reaper. |i¥ e
A shapeshifting sd*:iisl(:csi;rrwogore:r;h:e gos’reopecfk Scrooge's nephew who invites . N  Allegory A story which is about
ghost with a ; ds'l trod and shows Scrooge him to Christmas dinner. Peter Cratchit one thing but has a
of present dnd infroduces 9 The third eldest Cratchit

what could happenin
the future if he does no!
change.

him to two starving

children, [[e[ileI{e sTe{=}

and

its head. It shows child.

Scrooge the past.

hidden meaning. 7




ORMISTON

SWB KS4 - Macbeth - Plot and Key Quotations

ACADEMY

1. The meet on the heath.

2. NSRRI have fought and
iJeliiEY. They are praised for their bravery by the
Captain.

1.

2.

3. The witches meet Macbeth and Banquo and they
make NS e laTa A hey predict that Macbeth
will become Thane of Cawdor and eventually king.
Banquo is told that he will not become king but that
his children will be. Shortly after, Macbeth is told he is
the new Thane of Cawdor!

4.  Macbeth plans for [B¥[glefelgRie X e\ AeiNali Xl HIl= .

A | ady Macbeth convinces Macbeth to kill King
Duncarl

6. Duncan arrives at Macbeth's castle.

7. Macbeth tells Lady Macbeth he will not murder

Duncan. However, JileXelelalilglei=Nsllsali{eXeleXe[ql-Yele)
with the murder|

Act One

“...let not
see my [SIeTH
and B

desires.” (1.4)

... instruments

elloorknessi

(1.3)

SN, you

speakers.” (1.3)

[ Worth i

b X X

"...look like the
innocent flower

but
serpent under't i

(1.5)

“Too full o' the

milk of human
kindness SIS

“When you durst
doiit,
were aman

(1.7)

ambition WIS

o'erleaps itself.”
(1.7)

Macbeth sees a dagger [
front of him on his way to go
and kill King Duncan.

is
apparent as he appears
covered in blood. Lady
Macbeth feels no guilt and
places the daggers on
Duncan’s guards.

The dead body is discovered
by Macduff. Duncan’s sons,

Malcolm and Donalbain, run

BYZeN: one to England and one

to Ireland.

Macbeth and his wife

king and queen of Scotland|

Act Two

o

“... horror,
horror,
horror!”(2.3)

(2.3)

W caggersigl
men’s Saglilsy.”

§Give me U

daggers!” (2.2)

“I'm afraid fo
look on what
have done.”
(2.2)

BE=N >

Macbeth questions Banquo.
He is suspicious of Banquo. As
a result, he plans his murder
with the help or murderers.

Banquo is murdered [eNA1alE]

hired murderers but his son,
Fleance, manages to
escape.

At the coronation (a)

banguet,
PR Eeemect the table.
Lady Macbeth persuades
everyone that Macbethiisiill
and they must leave and is
furious at Macbeth.

Hecate, the witches's leader,
is angry that the witches
meddled with Macbeth
without her permission.

Lennox shares his suspicions
about Macbeth.

Act Three

“{Moood
M’ (3.3)

Fleance,

A} /
crown.” (3.1)
——

| fear. Thou

[fe)ell\Afor 't.”

(3.1)

played'st

The witches share
more prophecies (b)] 2.

Macbeth is told that: he 3.
must fear Macduff; that

he will

4.
el and that he will

never be defeated unfil

>
‘High Dunsinane Hill

They also share a vision

of Banquo. 6.

Macbeth has [Ylelele Ui 7.
wife and children

In England, Malcolm

tests Macduff's loyalty 9.
and checks they are on

the same side, wanting 10.
the same things.

11.

[Kele AV lelel I NINEEINWCIlS: she is overcome with guilt and

loneliness.
The rebels discuss the impending batfle.

Macbeth declares he has nothing fo fear from the battle. He

SIS confident

The doctor reports on Lady Macbeth's condition. Macbeth
orders him to cure her.

Malcom and Macduff's forces march to Dunsinane castle,

disguising themselves with branches |ifelatRiaslcRif=t-1¥el#l][fgle 00l

Wood.

Lady Macbeth dies off stage.

Macbeth realises that he is not going to win but decides to at
least die fighting.

Malcolm prepares for battle.
Macbeth kills young Siward.
Yedial Macduff and Macbeth fight and Macbeth is killed BglS

head displayed on a spike, as he was a |jgelife)i. Macduff is able
to kill him as he reveals he was born by [eleNelg=te[aN{IE =T ile]o}

Malcolm is crowned the new king of Scotland.

Act Five

“Turn,

|- hour VT
Macbeth.” (5.8)
(4.3)
butcher and his
"Bz What,
all my prett queen.” (5.8)

and their
dam. Af one
fell swoop?e”
(4.3)

“Hell is [TTRY."

(5.1)




KS4 - Macbeth — Context, Themes and Characters

ORMISTON
&) sws
ACADEMY

Gender

MenfetstseReldominant

Kingship
ing James did noft tolerate

(ofelige][fe5 and this led a

Kingship Supernatural

People believed that God

One of the most active TR —— .
set out an order for centres of MR posmon‘ln the society; group of them to plot to kill Key terms Definition
o everything in the universe. - making it [¢ . The him and everyone sitting in y
c . was Scotland, where up to . o ry ’ g =
‘T This was known as (K€l (=e]; 3 4,000 people were burnt » main responsibility of - the Houses of Parliament on o X . .
« IChain of BeingRelaR=elisl o i i }4  married women was fo take November 5th, 16051 el 9l | A  Coronation Where the king or queen is
b : = This was due to royal witch- o - - 1) i
[ God created asocialorder =) . P care of the household = - known as the Gunpowder Plot [l officially crowned.
5 hunter King James |. [l ° - ) o °
£ for everybody and chose [ o maftters and raise children. = o which had failed. <
5] James | wrote a book 2 . ) o £ B Propheci A prediction of what will
4 where you belonged. In 2 7 =il [7 Before marriage, a girl was S Shakespeare's Macbeth was e Tophecies prediction of what wi
3) ; Q called ‘Daemonologie’fig k7] o = P 3
other words, the king or > n under the control of her likely written in 1606 in the o happen.
= K = which he supported and 5 ! = o Y
8 gueen wasin charge o encouraged the frials of ] father, after marriage her 9 £ aftermath of the Gunpowder > X - A
i because God put them : ; I8 husband and after the 3 x IEEay. Along with its § | C Vaulting High and leaping over
U o witches. He believed the o o g ) thi
there and they were only 3 . o death of her husband, her =) responsive nature, it is known 28 somerning.
g Q witches were controlled by P o
=8 answerable fo God (the @ the devil and he son. [T were made to that Shakespeare wrote the [ —
Divine Right of Kings)RIa - — depend on their male lay with the intent of D  Fiend An evil spirit or demon.
witchcraft as “high treason - . play
meant that relatives throughout their honouring and displaying
the King was a sin. - lives and had Y. loyalty fo King James | as a E  Treason Betraying your country.
cautionary (g) tale.
Religion Appearance vs. Reality Masculinity Religion F  Patriarchy/al Mep being dominant in
Ambition Fate vs. Freewill Ambition Revenge society.
G  Cautionary Something fo make you take
notice and perhaps stop.
Characters \"Q\
./'/.k . —_— H Tyrannical Being cruel with .
mmmmdinfluences Al.s3Em 2 g’\,qcﬁeﬂ‘ " f <+— (LR «—— Macduff —_ Lady Macduff Y! ing cruel with power
Hecate Glr::?r:ig Yy Ine fthane o The Thane of Fife who did She is murdered along . - )
The leader of the l not attend Macbeth’s with her children when | Regicide The act of killing the king.
witches' coven (). < A coronation (a). He forms Macbeth cannot find
0 M +— !‘hady MCTCTbeihf ; an alliance with Malcolm Macduff. ) Right Behaving in the ‘right”
I I € manipulative wife o when the fruth comes out ighteous e. aving In ine Tig way or
| ./ nM;ﬁ:e*” We never know her and eventually kills being morally good.
. Macbeth.
Three Witches -~ She eventually succumbs (m) to acbe K C Bei t ih b
They meet Macbeth BClanO Duncan madness and kills herself. aesarean etll:g ?I:J om Te vTok;'nfh
on the heath after his The loyal friend of y o rather than a natural birth.
first battle and give Macbeth who witnesses The original King of . Macduff's Children
Macbeth and the Witches’ original Scotland. - |oin forces A4.s3mm g Macbeth orders their murder L Coven A goup of witches
Banquo prophecies prophecies (b) with him. 1 when he cannot find .
(b) about their lives. His suspicions about Malcolm Macduff.
Duncan’s death lead < i ;
O o o o o Q M Succumbs g unabe o s
I Scotland. He flees to England Minor Characters somefhlhg negative
when his father is murdered. happening.
’ . Macbeth’s cousin who is
Donalbain A young Thane of the inifially loyal to the Thane
Donalbain is Duncan’s second Scottish kingdom. of Glamis.
son who flees to Ireland once his 9

father is murdered.




ORMISTON Act 3.
SWB KS$4 - English - An Inspector Calls 1. The Inspector then questions Eric as it has become clear that it was
ARy ZARVleYe N TeN Il Eric reveals that he forced himself on Eval
Act - He says” 'l was in that state when a chap easily turns nasty.” Eric then
— . . . confesses to stealing money from his father but Eva refused the
Act 1 1. The interrogation (I) moves to Gerald; it comes money.

to light that [€tE]fe]lelslele KelsKelitelI@%WiliaN=Ye] 5

after she was fired from Milwards — Eva had
changed her name to Daisy Renton by now —

e deeetcaves after delivering his final speech; he
there is a lesson to be learnt in "“fire and blood and anguish” ji%sXele}

not start taking responsibility for our actions and start tfreating

1. The Birling family are celebrating the
engagement of Sheila Birling and Gerald
Croft.

2. An Inspector arrives and tells them that a and he had kept herin an apartment for six everyone in society fairly.
woman named Eva Smith has committed months before ending their relationship. 3. Mr Birling calls up the police department who confirm there is no
suicide. 2. The Inspector then questions Mrs Birling about Inspector Goole so the family believe they've been tricked until they
3. After Inspector Goole questions Mr Birling, it when Eva came to her charity for help whilst receive a phone call to let them know a girl has committed suicide
becomes clear that (VIR IR cel=gel rom pregnant. SRR gher as she and an Inspector is on his way to question them.
his factory for asking for higher wages. believed Eva to be “impertinent” (H) for using
4. Inspector Goole then interrogates(l) the name ‘Mrs Birling'.

A A political system where people work
Socialism together for society; where wealth is shared
and everyone benefits equally.

and it is revealed that she used her position as
a wealthy local person to getja¥eRilf=IeRife]lan

her job at Milwards. B

Capitalism

N W
C

Dramatic Irony

A system of private ownership that allows the
rich to get richer; this system allows the
lower dasses to be exploited (D).

When the audience has more knowledge of
what is happening than a character.

Narmrator:

The Inspector: The Inspector: Gerald: Eric:
D The action or fact of treating someone

“The dining room is of T f o S . .
/\ e ‘Orgge oom®s ot A Chqm Of “A gt clied foright. A “ she fold me , " IhWOS in Lhot STOT? Exploitation unfairly in order to benefit from their work.

house, belonging 1o a pretty, lively sort of girl, who she'd been happier ' when a chap easily

ProSperous eVenTS " . nevir?lab any_ than she'd ever ' furns nasty Selstell! » iddle O
manufacturer.” . been before. " / ’rhrestened T? E Bourgeoisie Middle Class
make a row.
F Proletariat Working Cass
Mr Biring: Mr Birling: s . . G A society ruled by males in which women are
Mrs Birling: The Inspector: The Inspector: Patriarchy valued less and often act in a obedient way.

" : “|f you don't [eleaal=] “We don'tlive alone.
~\ ...unsinkable, dfot\;]vn shcrply‘onom UGirls of that . [ ] H Rude

ObSO|UTe|y ™ O0.0;OF?K: Closs. I'ﬂb|é fOree?]rCGh |mpertinent

unsinkable. earth.” well as privileges.” other.”
NAAAAA :

' | Interrogates Asks lots of questions
Mr Birli . J Morality Having morals/ good values
r Birling: Sheila: e irling: ila:
Sheila: Mrs Biding: Sheila: K Conservatives A political party who values more capitalist
a% "...as if we were all 0090, “BUT d "No, he's giving ‘ “The point s, )b) attitudes.
4 mixed up together like !
4 U % |xbeeuspm oghive o aren't cheo‘ —4 us the rope so you don't seem L Someone placed there to speak your own
w~ labour —they're that we'll hang ever refuse fo have learnt Mouthpiece views.
S | s ourelves.’ money!” anything.”
- K Credited Given the praise for. 1 0




ORMISTON

SWB K$4 - English - An Inspector Calls

ACADEMY

Context

LN e A RN I N M2 SR S I RIaMAMA - during this period, both world wars had happened

Priestley fought in WWI and saw the horrors. At the end of the WWII he saw the class, age and gender
divides all broken down and fought for the country to keep it like that, rather than go back to
Edwardian attitudes of 1912 of patriarchy (g) and rich people ruling without considering the poor.
After WWII, the Labour Party (a socialist (A) party) won the general election in a landslide victory

against Churchill’s Conservatives (k).

ond wanted to encourage others to behave in a socialist (A) way

In 1912 women did not have the right fo vote and were seen as less than men; by 1945 they could vote
and had more value in society after the war

Writer's Intentions

Priestley wrote the morality (J) play, An Inspector Calls, as a warning for people to treat each other
more equally otherwise horrible events could follow like World War One and Two.

He highlighted the divisions that existed in pre-war Britain by setfting the play in 1912 and through the
characters.

He wanted his 1945 audience to see how damaged society was and wanted to encourage them to
work together and look after each other.

He believed these socialist (A) values would help the country to avoid another war.
character Inspector Goole as his mouthpiece for his socialist viewsfelsleNsteiale)WHali¥elVle|[ Iglel-RialelMigl=
younger generation (through Eric and Sheila) have the ability to enforce these changes that society
need.

The arrogant and ignorant attitudes of Mr and Mrs Birling, the bourgeoisie (E), are what Priestley wanted
society to shy away from and therefore characterises them as foolish and unlikeable.

[ Responsibility | |

leveryone in societys

this is explored
through each
character’s reaction
fo theirrole in Eva’s
death.

Winston Churchill |

This theme is explored
through the older and
younger generation
(Mr and Mrs Birling vs
Eric and Sheila); their
reactions to their part in
the “chain of events”
demonstrates how [igls]
younger generation
have more capacity

Often voted as one

greatest ever Britons,
Winston Churchill
was the
Conservative (k)
Prime Minister who is
often [egtelicleAWiiia!

dINl @A1BAIBSUO)
uoneJauan Jap|o

Social Responsibility
Younger Generation

SuoI11dY 41no 104 ANjiqisuodsay

Characters

Sybil Birling

Arthur's wife of a higher
class. NalUaYsaleleliat=)ile]
woman who represents the
[SJelVj{el=XeIN=Y (E) upper class.
She is adamant that she is
blameless in Eva Smith's
suicide.

.

Eric Birling

NG

Arthur Birling
Sybil's husband. [FERECIENERIN
the capitalist (B) class that
controls the wealth and means
; he is concerned
with material gain and
conventional attitudes. He is a
wealthy factory owner in his mid
50s.

Sheila Birling

Sybil and Arthur's son.

He is adolescent in his
manner and drinks foo
mal¥fely. He forced himself
on Eva, got her
pregnant, then stole
money from his father
o ‘
-

to support her. He
accepts responsibility.

Edna v,
The maid of the Birling

jielaqlll/; used a symbol of

their wealfhl

=

Eva Smith
She never appears on stage; she
has already committed suicide.

She represents the proletariat(F

WeJSIReIORNER, like the Birlings.

Sybil and Arthur’s
daughter. She’s in her
early twenties; bright,
lively and optimistic.
Unlike her parents and
fiancé, NAER(OISINEY
deep regret for her role in
Eva Smith's suicidep

\

Inspector Goole

A mysterious figure. His name
evokes the word 'ghoul’, meaning
spirit or phantom. He appears to
have supernatural powers of
observation and persuasion. [glE]
reflects a socialist (A) point of
view |

Gerald Croft

Sheila’s fiancé. [efElielleK@i{eli
represents the aristocracy: the
highest class of societyielelaglel(N=te]

of rich land owners and people
who inherit their wealth from their
parents. He had an affair with Eva.

10

| Gender |

tfreated as though

and they were often
oppressed by the
male characters in
the patriarchal (G)
society in which the
play was set.

X
=3
)
]
=8
o
3
o
S

| Social Class |

The Birlings and
Gerald represent

lower classes Wigle]
are represented

through Eva and the
Inspector.

Bourgeoisie
() 1ene3sjoud




€D sWB  Ks4 - English — Unseen Poetry Knowledge Organiser

ACADEMY

Step-by-step approach for Q1

Step 1: Read the question: what is
uksteer (G

Step 2: Where can you find the

steer (a) in the poem?

- Start with the

- Beginning/middle/end

- ONLY things that
B (a)or focus.

Step 3: Link your methods or ideas
- 1 overarching
d)statement that 0
(a).
- 3 supporting ideas or
methods.
- language and structure

NEX:HEXplode the effectsfel

these three methods OR ideas
in the poem.

Step 5: Structure this in three
paragraphs.

- ldea, meaning, method
(language and /or structure),
connotations (words), effect (o
a reader), [eliElialeliZN(e}
interpretations [(e}Kelale]
secondary reference.

In ‘Give’, how does the poet present the
speaker’s attitude to generosity? (24 marks)

Thesis:

The speaker wants people to be kinder
to those less fortunate; this kindness is not
necessarily monetary.

Step 1:

&

Give

Of all the public places, dear

to make a scene, I've chosen here. .
that they also have a social
responsibility.

Of all the doorways in the world

each of them, the speaker conveys

their desperation for kindness from
people. We can conclude that the
speaker feels dehumanised (I) from
the unkindness they have faced as

For coppers | can dance or sing.
For silver-swallow swords, eat fire.
For gold-escape from locks and chains.

they are wiling to act as a performer

rather than a fellow human being.

O It's not as if I'm holding out

" for frankincense or myrrh, just change.

You give me tea. That's big of you.
I'm on my knees. | beg of you.

The ambiguous (h) use of the word
‘change’ could be a literal (i)
nterpretation: the speaker seeks

Simon Armitage

Sentence Starters:

The direct address (f) used by Thea

The poet alludes to/implies/conveys/
signifies/expresses/illustrates...

The poet conjures up an image of...
The reader can infer...
Af the start/end of the poem, the poet...

The word * " accentuates/evokes...

The poet's aftitude becomes apparent...
The theme of is explored...

The writer has employed the use of...

speaker makes the reader feel slightly
uncomfortable at their own lack of
& action; the speaker is holding them

accountable (g) and reminding them

¢

to choose to sleep, I've chosen yours. . _ i
, By listing these metals in order of their
I'm on the street, under the stars. value and what they would do for

something as insignificant (j) as spare
change. Cr, this could be metaphorical
(k): the speaker is hoping for a change in
society’s attitudes to those less fortunate.

Key terms Definition

A  Steer Direction/focus of the question.

B Alternative Another option or possibility.

C Interpretations Explaining the meaning of something.

D Thesis Statement or theory as an argument to be
proved.

E Speaker The voice or narrator of the poem.

F Direct Address The writer communicates a message directly to
an individual or group of individuals.

G Accountable Required to explain their actions; be responsible
for something.

H Ambiguous Not having a clear meaning.

| Literal Something in its most basic sense; not
metaphorical (k).

J Insignificant Not important.

K Metaphorical When something symbolizes something else (d).

L Dehumanised Take away human qualities.

M Structure The way something is put fogether. 1 2

E.g. Stanzas, chapters, a novel, a play etc.




@SWE KS4 - English — Unseen Poetry Knowledge Organiser

ACADEMY

Step-by-step approach for Q2

Step 1: Read the question:
what is the Bieg ()2

Step 2: Where can you find
the steer (a) in this poem
and the other poem?

- Start with the O
- Beginning/middle/end /

- ONLY things that ]

the steer [RIICTREIST
Step KRCompare the methods.

Find examples of how the
poets have used language in
each poem- are they the
same or different?

- Find examples of how the
poets have structured the
poem — are they the same or
different?

N ETX-HEXplode the effectsfel

these methods in both poems.

Step 5: Structure this in one or

two paragraphs.

- Poem A -method and effect

- Similar or differente

- Poem B - method and effect @

NsN

In both ‘Give’ and ‘People Need People’ the speakers describe their attitudes towards how people treat each other.

What are the similarities/differences between the ways the poets present these attitudes? (8 marks)

This links to the ‘steer’ of the
question because it's about
how people tfreat each other.

The poet has repeated this
Step 2. phrase throughout the poem.
This has been done to
Step 4. emphasise how much and how
often we need other people.

On the other hand, the speaker
Step 3: in ‘Give' uses direct address:

“I'm on my knees. | beg of you”

§

Step 4 This also emphasises how much

21€P 4. people need others as the
speaker has to ‘beg’ for human
affection

People need people,
To walk to
To talk to
To cry andrely on,

People will always need people.

To love and to miss
To hug and to kiss,

It's useful to have other people.

To whom to moan
If you're all alone,

It's so hard to share
When no one is there.
There's not much to do
When there's no one but you.

People will always need people.

To please
To tease
To put you at ease,

People will always need people.

To make life appealing
And give life some meaning,
It's useful to have other people.
It you need a change
To whom will you turn.

If you need a lesson
From whom will you learn.

If you need to play
You'll know why | say

People will always need people.

Comparison Connectives

Similarly Contrastingly
In the same way On the other hand
Also However
In addition Whereas
Tentative Phrases
Could Maybe
Might Possibly
May Perhaps
Appears Seems to

Things to consider when comparing:
Ideas

Themes

Effect onreader

Writer's intentions

Tone

Mood and atmosphere
Imagery

Narrative voice
Language techniques
Structural (m) techniques
Shift of focus

Beginning

End

13




ORMISTON
SWB KS4- English — Power and Conflict Poetry Context Keyword Definition
ACADEMY
n Pﬁ Tyrannical Being cruel with
_:¢:_ l ."’. .'. power.
§ i ? ﬂ Radical A person who
0% wants to change
- ; Global sociefy.
omanftic era iali i i i
(9) Imperialism (d) Global Conflict Global Conflict Displacement (e) Oppressed Being freated
harshly, often by
1949 rulers.
1914-18 1939-45 g Imperialism | Pushing your
onwaras country’s ideas on
others.
) . Displace Taking over the
Poems: Poems: Poems: Poem:s: Poems: place orrole.
1. London 4. My Last Duchess 6. Exposure 11. Kamikaze
2. Extracts from the 5. Charge of the 7. Bayonet 8. Storm on the Island
Prelude Light Brigade Charge Key ideas: 9. War Photographer Industrial The use of
3. Ozymandias « Inthe Second World 10. The Emigree Revolution | machinesin
o Key ideas: Key ideas: War: ‘1I§ Z;suek' * Out Me Hist factories.
ey 1aeas. « lin5peoplein * Inthe First eckin: Qut Ve History :
: Romantic Poems about
* Poems are not about the world called World War: - 75 million people died. ~ 14- Remains i dit
love. i . 15. Poppies era nature anaifs
Queen Victoria of It was fought across impactin a
Poems are about Great Britain their « 20 million the globe. ey :
d . . . changing industrial
personal growin (elgl governor (j). people died. * Pearl Harbourin the Kev id (f) word
. aporeciating nature « People were very . Itwas USA was attacked in eylaeas i
dpP the i gd Hial poaor. December 1941. . Hierarchy A system where
ref/rggﬁof ('8 vsind + People lacked Fought against smaller people or items
U : rights. (holes in the trained to bomb ships are ranked by
. Poets sometimes . e socol - gEground) in by flying into them. tvrants (a] or ferrorists status or power.
fought back against eIy () <l urope TSI 12 QMM (i). Terrorists A person or group
defined who had suicide for their country . :
what they |igle]¥le]alj who uses violence
- . ) ) ] . Locals thought . .
. FoIIowmg this, America Western countries to achieve their
came info the war on invaded for oil and goals to change
(glhormal peoplel Britain’s side, changing other resources. world.
. which side had the . Many locals were still J G :
« This made them ) overnor The person in
. . upper hand in the war. loyal to the tyrants (a). 14
considered radical (b). PP (a) charge.
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SWB KS4- English - Power and Conflict Poetry — Language Analysis AO2

ACADEMY

7 H957)

conflict

"He lugged arifle

numb as a smashed ‘

9 1985

#A hundred agonies [

black and white.”

B

aWe are

bombarded
M the empty
air.”

The simile (k) of the rifle being
like a broken limb, slowing
him down, shows how the

army weighs heavily.

B

“...info the
jaws of death/

into the
of hell

The personification
(I) of death having
‘jaws’ shows it can

kill lik il i Is.
ke wild animals Effects of war

“...his
shadow SIS

on the street.”

The imagery (o) of
the blood being a
shadow could
imply it's following
him, like his
memories.

The juxtaposition (n) of
agony as a fairly plain
image shows the contrast
between the victims and
speaker.

“Tonight lalMRigeN]

\WikeEgion this

mud and us.”

The air is personified

(I) as being like a
bomber plane.

The metaphor (j) ‘fasten’

shows how the weather
has power to hold them

down.

“ “A shaven
inscriptions [y head full of
the war powerful
memorial.”
The grieving _ The word
speaker is incantations’
implies the

visualising how her
child could have

joined the war-

dead with the verb

‘fraced’.

kamikaze pilot is
under a spell and
being controlled
against their will.

il choose

never to
stoop.”

The personal
pronoun (m) ‘I’
shows how the
Duke feels he is
always central

and most
important.

Power of
nature

i

“A huge
peak, black
and huge...

The peak
personified (l)
as rising its
‘huge’ head
shows how
powerful
nature
appears,
scaring the
speaker.

Power of the
individual/ authorit

“My name is
Ozymandias
Mking of

The metaphor
(i) ‘king of
kings' implies
the tyrant (q)
feels he is
more
powerful than
all other rulers.

e
“I wander through

chartered street.”

‘Chartered’ implies even
the streetis owned by the
state.

jDem tell me ffileldem]

Py want to tell mel
m‘h The repetition (p) of ‘dem

fell me' shows the control
the state has to confrol

what the speaker

knows.

“There
LY. | left it as a child.”

The war between tyrants
(a) has forced the Emigré
(q) to leave, making their
country in the past tense.

Power of
humans

“Fine slips from grocery

NaleJel M Might fly our lives

Al like paper kitesl

Personification

Keyword | Definition

J Comparing two
unlike things by

Metaphor | saying something is
something else.

K Comparing two
things by saying

Simile something is like
something else.

|_ Giving non-human

things human
qualities.

M Words which replace
names: |, you, he,

Personal she, it, we, they, me,

pronouns him, her, us, and
them .

N Where two things
are placed together

Juxtaposition| solely to compare
them.

O Descriptive
language which

Imagery helps fo create an
image for the
reader.

P Where a word or

» idea is reused often

Repetition for a particular
meaning.

Q A person who has
left their country for
another. Often, they

Emigré have been forced

out.

The simile (k) of ‘paper
kites' shows how fragile
our lives truly are being
conftrolled by outside
forces.

Number on Analysis
context of

poge. quote l
When 2ol mei;gior (i)
. shadow ‘king of kings'
written stays on :mp|15§
yranAf&es
QU e the street” he isfobove
all of rulers.




ORMISTON

SWB KS4 - English - Language Paper 1 Section A

ACADEMY

Start of the exam

Use the context
box to infer [B
information
about what the
text is about

make predictions

Top Tips
v Use the

What/How/Why
paragraph
structure,

v" On questions 2
and 4,
on words from
text,

v Referto the B4
of the question
throughout [SIgls

v Keep quotes to 5-
10 words long.

Se Se %o

1: The ‘4 things’
Question

— List
from o

(a) part of the
source.

You should:
Select
appropriate (b)
=i response
to the

statement]

4 marks

4: The ‘Agree’

Ll
-

Question

\\\\‘al

2:The
‘Language’
Question

How does the

writer T
longuage [[olk?

based on a
specific part of
the source e.g.
lines 8-18.

You should:
Explain or
analyse the

effect of

8 marls

20
marks

To what extent do you [ele]=IeRVliaNIalE

provided? Based on a specific

part of the source.

You should:

U oOooo

throughout §

VelelRlaCRlIEIAINAON the reader,
Understand the WlEgaEilalelel (d),
Use a range of textual references and

Keep a relevant |{ele{ti¥elaRislcRe[VIsNile]g!

P

3 The ‘Structure’
Question

How has the

writer SISIEe]
the text tolk

Based on the
whole text.

You should:
Explain or
analyse
interests

the reader.

8 marls

Active Verbs

(similar to"” shows")

Connotes * Conveys
Depicts * Exhibits
Demonstrates * Emphasises
lllustrates * Implies
Portrays * Presents
Reflects » Suggests

\The writer _(active verb)___ The.../

~

iy

@
L L] & ¢
&S] ss

O_D S Q 5\’@
1 (4|10 |5

2 8 | 20 10
3 8 | 20 10
4 2 | 50 25

0

Key terms Definition

A

C

Specific

Appropriate

Structure

Methods

Infer

Clearly identified or
marked out

Suitable for the
focus of the question

The way a text is put
together, whether
through paragraphs,
subheading or
flashbacks (f) etc.

The way something
has been achieved.

To work out from the
information
available in the text.

16




ORMISTON

SWB KS4- English - Language Paper 1 Section B Section B: Question 5
5: The ‘Writing for a purpose’ question. Key skills:

Start of the Question 5: Writing a narrative or description AOS: You should: o g‘? & dé ‘58)#/
c O o
2ol A05/A06 L ¥ Ensure the story or description X | &£ % q |0
You will produce a story or description based on a

question in mind.

_ Your local newspaper is running a creative writing ﬁ AQé: You should: 611 20 10
Top Tips competition and the best entries will be published. gl Use

. Either write a story about fime travel as suggested
(LESe)your fone consistent u thie i . . . : \ sentence structures. /
’rhroughou’r: do not Use by this picture or write a sfoz entitled ‘Stranded’.
words which suggest a [ Simile | | Metaphor | [ Pathetic fallacy | [ Sensory Language
light and playful Where you compare two Where you compare two Where you use
atmosphere (b) after you Key things by saying they're things by saying something Where you use the e e character's
have just spent 15 minutes ljonguogfe s something elsc RVl fo set the aimosphere L five senses.
making the scene sound evices 1o o clearly is not. "
scary. use: “He was as timid as an The sky became cloudy “ could taste blood
urban fox.” “She was a night owl.” and darkness fell. streaming from my lip."

v Use a variety of —
Overview of each paragraph

v Keep to A Cyclical Returning back fo a previous
P1: Always Great sentence openers point fike a cycle.
decide if it's positive or negative. B Atmosphere The fone or mood.
v 5 minutes’ of checking ) . Connective Unless, although.
SPaG, including P2: Character focus — introduce character — show C  Vice versa The two items can be
paragraphing. but not tell then Adverb Regretfully, sadly. switched around or reversed.

Punctuation o use Salelelflifem or even to trigger the shift in fime. D Mofif An object which is repeated
Simile Like a mouse... and has importance to the
CuEsion Exclamation K OlelpaleYeleleldiO present moment, developing the events. Eg. araven for

R . . . death.
Mark ?  Mark 1 elgleigeleifsigin More detail. Keep something withheld! Metaphor Brave lions, they...
E Structural The way a text is put
S I - | P4: Describe the setting BSetReNlo change Feeling Jealous, she tore up his fogether, whether fhrough
f Includ Hf (g clothes. paragraphs, subheading or
ocus. Include a motif (d). flashbacks (f) etc.
Semi- ;. Speech “ . - . ;
Colon N‘\Dorks « | P5: Cyclical (a) development — back fo Verb ‘ing’ Giggling and laughing, F Hashback r’heﬂ the text goes back in
. ong me.
weather/scene/setting — [Sglelle At IR IO IINI RIS clause fhey ran fo school.
Colon :  Apostrophe G  Consistent Keeping something 17
the same.




@ :s;ﬂ;é KS4 — English — Language Paper 2 Section A SII
2:The 3The 5|5 oS s
1:The "True or ‘Summary’ \\\\ Kl ‘Longuage’ (éb § | < ey
“ False' Question Question Question T 12w |s
-Use derals from
@ Start of the exam -Choose [0 both sources to write -How does the 2 |82 |10
~— € exa statements asummary of ... W”Ter
Jll . Y 3 [1]2 |10
which are frue. language WK
4l Use the contex Have 4 small quotes based on a 2
box to infer (e) _ with specific (a) part 4 |1 |50 |25
information opou’r oro.und the lines of the source 6
what the fext is fo find the Write 4 small e.g. lines 8-18.
obog’r qnd make information. paragraphs
predictions. Ensure 1o m (e) how they are | Explain or
different or similar analyse the
the boxes, not '
. . ’ effect of
Top Tips tick or cross. language. Key terms Definition
» langygage devices, ¢l
Use the ” —
What/How/Wh 4 maJFkSJ 8 marr:ksj 12 mjanﬂks A Specific 2§ir;éldoi?hﬁed or
paragraph "
structure. 3 @ Sl 4:The A = B Appropriate Suitable for the focus
‘Compcrison’ ~ 16 of the question
v On guestions 3 and @ Question marks Active Verbs c o T
?' WOH words (similar to” shows") eviees OO potpose,
rom fext. ’ Find [l differences for the Elaad / \
v focus.
()Rfe’r];’]eer :;u?s?iost’leer (f) s * Connotes d COHVGYS D  Methods The ways a writer
throughout. f Find o [E8L from each source for each * Depicts * Exhibits achieves fheir aim.
v Use arange of of the differences. * Demonstrates * Emphasises
) Bl onouage o siructure devices| | poshates T mples £ e otk e fom he
Figlellanguage or structure .dewc:e in - Porfrays . Presents information.
those quotes. Use [ aany fo link . Reflects . Sugges's
v' Keep quotes to 5-10 paragraphs and connect ideas. ] ) F o Steer What the examiner
words long. KThe writer _(active verb)___ the... / has asked you fo
f Write 4-5 paragraphs, using TSN E ;oncs‘jj ecr’i';gwne”
(d)and focusing on the question. T8




ORMISTON

swp K34 - English — Language Paper 2 Section B

ACADEMY

| 4
.

Start of the

exam

v' 5 minute plan with
question in mind.

v Underline the
audience (q),
purpose (b) and form

[99]the task/question

v' 35 minute response

v" 5 minute checking
SPaG, including
paragraphing.

Top Tips

v' Consider the
following first:

what do you

B about the
topic?

v" What is your m

on the topic?

v' Do you have any

experiences [l

could support your
ideas?

v" What would others'
opinion be?

v What is the
others or societyfs

Section B: Question 5

5: The "Writing for a purpose’ question.

Key skills:
Question 5: Writing to argue AO5/A06 AOS: You should:
You will produce a written text for a
specified
. You will give your own perspective
on the theme intfroduced in Part A. Example

gquestion: “Cars are dangerous.”

Ensure the story or description

Hclear]

AQé6: You should:

INSYvaried and accurate)

Write a letter to the Minister for Transport J X
sentence structures.

~

arquing your point of view on this statement. \
| Letter | | Speech | | Ardicle |

* Clear/apt/original title
* Infroductory paragraph
¢ Use persuasive techniques
to convince reader of your
viewpoint.

* Clear address to
audience ¢ Use rhetorical
devices throughout
* A clear sign off, e.g.
‘Thank you for listening’.

Dear Sir/Madam or name ¢
Addresses ¢ Date e
Paragraphs ¢ Yours
sincerely/faithfully.

Overview of each paragraph

P1: Outline your [ylelliRe]llsllels} (big idea) and list your (suppor’rive ideas).

You could use a [o[{={]leT# (T (VEN R ULeTe)I)): either open with a [« (] \Z=H 1Y) 4 (i

‘Imagine a world where..' or a [ERlelililefleIel}d' Have you ever thought..." or an
(A4 Meet Dave...' - a made up character that is affected or not affected by the

statement.

P2: IRl Radacknowledges BNt GBI T O ka0l (s and support main idea

- back up with anecdotal evidence or a scenario(h).

P3: supports main idea - back up with anecdotal (f) evidence or a scenario.

P4: Use a [ g E e {1 C ARG C R CE LRI A YAMight this issue impact on societye

P5: —refer back to the circular structure (e). Comment on how this problem or
statement might impact on others or society. [E U R {eM Tl QO RideTsa B CH XYW hlele]. Imagine
a world now that.. Answer question from the beginning or return to 'Dave’.

o « & o W
O (\%( 5\962 °5
A IS q |0
5 24 30 15

| Leaflet |

e Clear/apt/original fitle

Organisational devices
such as inventive
subheadings or boxes
 Bullet poinfs.

Key terms

Audience

Purpose

Form

Hook

Circular
structure

Anecdote

Counter
Scenario

Hook

Definition

This is who you are aiming your writing
towards.

This is why you are writing. Is it o
inform, persuade, advise etc?

This is what your writing will be in the
form of i.e. a letter, speech, article,
leaflet, blog efc.

A technique that "hooks" the reader's
attention so that he or she willkeep
on reading.

You start and end using the same
idea or message.

A short personal story adding
meaning or significance to your
message.

The opposite point of view.

An imaginary situation.

19

Something which catches the
reader’s attention.




ORMISTON

SWB Crossover Unit 34 - Pythagoras & Trigonomeiry

ACADEMY

PYTHAGORAS

Pythagoras' Theorem: a2 + b2 = c2 Where c is the hypotenuse.
a and b can be either of the two shorter sides.

2 2 _ L2 c
+ b =C You can use the theorem to
calculate the length of the theorem to
hypotenuse (the longest side)
a’ 32+ 42=752 aZ =
I a? + b? = ¢?
b2 9+16=25 b2 —

You can rearrange the

calculate the

length of the shorter sides

c? — p2
OR
c? — p?

Example of calculating the shorter sides:

Example of calculating the hypotenuse:

Calculate the value of x:

a cCe———
Xcm
é6cm
b

8cm
Substitute the lengths you have into this formula:

Label the sides of your triangle
with a, b and c.
The hypotenuse must be
labelled c.
The other sides can be labelled
a and b (it doesn't matter
which way round these are).

12cm

p

62 + 82 = ¢? ¢ o’ + b = c?
36 + 64 = 100 a* =169 — 144
100 = c?’ mmp V100 =c =) 10cm =c q? =25 mm)

Don't forget, this is c2. We want to
calculate ¢ so we need to square roof!

Calculate the value of the missing side:

\C’;cm
c
a 2
b

Substitute the lengths you have into this formula:

a? =13? - 12?2 ¢ q° = % - b?

a=+25 =) a=5cm

Don't forget, this is a2. We want to
calculate a so we need to square root!

p

Keyword/Skill Definition/Tips

Pythagoras A Greek mathematician. He is famous
for proving a theorem about the right-
angle triangle.

Pythagoras’ In a right-angled triangle the square of

Theorem the long side (hypotenuse) is equal to
the sum of the squares of the other two
sides.

Hypotenuse The longest side of aright-angled
friangle. It is always opposite the right
angle.

Adjacent & Adjacent side — Next to the marked

Opposite angle
Opposite side — Opposite the marked
angle

2
)
R Adjacent Q

Trigonometry Trigonometry is the study of triangles:
their angles, lengths and more.

Trigonometric The special measurements of a right-

Ratios/Functions | angled triangle:

Sin/Sine

Cos/Cosine

Tan/Tangent
Inverse Trig You use these when calculatfing angles:
Functions Sin~1(x)

Cos™(x)

Tan™1(x)

Sin/Sine The ratio of the length of the opposite
side to the length of the hypotenuse

Cos/Cosine The ratio of the length of the adjacent
side to the length of the hypotenuse

Tan/Tangent The ratio of the length of the opposite

side to the length of the adjacent side

Other Topics/Units this could appear in:

+ Graphs of trigonometric functions.

» Further frigonometry.

+ Appears throughout A-Level in the Core20
and Mechanics Units




ORMISTON

SWB Crossover Unit 34 - Pythagoras & Trigonometry TRIGONOMETRY Keyword/skill Definition/Tips
ACADEMY Pythagoras A Greek mathematician. He is famous
Trig Ratios  Sin Tan for proving a theorem about the right-
Your first step in a trigonometry question is to label the triangle's angle friangle.
sides. . . . . Pythagoras’ In a right-angled triangle the square of
The three sides are ’rh.e hypotenuse, opposqe & adjacent sides. Theorem the long side(hypotenuse) is equal to
The hypotenuse side is always the longest side. the sum of the squares of the other two
O The opposite and the adjacent depend on the given angle: sides.
cl) < Hypotenuse The longest side of aright-angled
o 1 friangle. It is always opposite the right
/SIn H \\ a 3 angle.
? < Adjacent & Adjacent side — Next to the marked
in(@ oppoglte (Q)) ad]acent opposwe o _'l_ Opposite angle - .
sin(@) = W —hypotenuse tan(Q) = W -§ § ;)l%olosne side — Opposite the marked
g S .
When you are calculating angles it will involve the inverse trig . (o) 3 H
functions: Adjacent - ADJ - A Opposite - OPP - O £
Sin~1(x) Cos~1(x) Tan™1(x)
R Adjacent Q
Trigonometry Trigonometry is the study of tfriangles:
Ex1: Calculate the value of x: Ex2: Calculate the value of x: . . fheir angles, lengths and more.
Hyp Trigonometric The special measurements of a right-
Remember your Adj | X Ratios/Functions | angled friangle:
i i Sin/Sine
Hyp Remember your first s’rep' is label 7cm piiog
Opp . ; the sides! os/Cosine
10cm first s’rep is label Tan/Tangent
X the sides! 15cm Inverse Trig You use these when calculating angles:
483 Opp Functions Sin~1(x)
- . . . . Cos™(x)
Adj am given two Igngfhs, the oppc_:sﬁe and .o.djocenf sides, Tan™'(x)
| am given an angle and a length. | have the hypotenuse and am and need to find an angle. This means it involves TOA
Iooking for the opposife Sin/Sine The ratio of the length of the opposite
This means it involves SOl"l . side to the length of the hypotenuse
| then cover Tan° as | am looking - - -
Cos/Cosine The ratio of the length of the adjacent
A fo': the Ongle. side to the length of the hypotenuse
This means | need to do:

i Tan/Tangent The ratio of the length of the opposite
| then cover The O as | am looking Tan(x°) = opposite N side to the length ogl1 the adjuczgt side
for the opposite side. sinf| H adjacent
This means | need to do:

_ _ Tan(x) = 15 Thisis what Tan(x°) is equal to. We want Other Topics/Units this could appear in:
opposite = Sin(x) X hypotenuse 7 just the angle. | need to use Tan™?!

opposite = Sin(48°) x 10 = 7.43cm (rounded to 2 d.p.)

Tan™* (£) = 64.98° (rounded to 2d.p.)

» Graphs of trigonometric functions.

« Further frigonometry.

« Appears throughout A-Level in the Coi21
and Mechanics Units




SWB Crossover Unit 34 - Pythagoras & Trigonometry

Keyword/Skill

Definition/Tips

fx-300ES PLUS
NATURAL-UPAM.

TWO WAY POWER

Cdlculator Help

Here are the trig functions on your calculator. You use these
ones when you are finding a length.

To get the inverse trig functions you need to press the SHIFT
button first before you press the function you need. You use
these ones when you are finding an angle.

Pythagoras or Trigonometry

Pythagoras or Trigonometry 72?

)(H /éi\/'%\

)
Are you trying to i il !
/u---.'.‘!'!’.f‘.".f‘.'!?.‘l____i —
1

No |
[ Does the triangle have | A Y } L \
2 sides :?th <‘.ZZZZ'_ Are you trying to

{ _measurementson? | i MO i [ Does the triangle have 1 | find the thind side?
1 side and 1 angle? i
{ Are you trying to | N\
i find another side """‘\.i“ﬁ‘"! v ;._6": /
"'7\“' ---------- - [ i LI Wi
[rvpia T v T Z _____ W TN
/”“ L No_ \ { kart Again | -_!'_'_'_!’zr_*izeafr:t_.
'!{t!r:';'z':'rf_*r_t- {Stant Again | - P

£=40
9m z =63m(ldp)
X H\ /CxH\ /TxA

Pythagoras A Greek mathematician. He is famous
for proving a theorem about the right-
angle friangle.

Pythagoras’ In a right-angled triangle the square of

Theorem the long side (hypotenuse) is equal to
the sum of the squares of the other two
sides.

Hypotenuse The longest side of aright-angled
friangle. It is always opposite the right
angle.

Adjacent & Adjacent side — Next fo the marked

Opposite angle
Opposite side — Opposite the marked
angle

2
)
R Adjacent Q

Trigonometry Trigonometry is the study of triangles:
their angles, lengths and more.

Trigonometric The special measurements of a right-

Ratios/Functions | angled triangle:

Sin/Sine
Cos/Cosine
Tan/Tangent
Inverse Trig You use these when calculatfing angles:
Functions Sin~1(x)
0s71(x)
Tan™(x)

Sin/Sine The ratio of the length of the opposite
side to the length of the hypotenuse

Cos/Cosine The ratio of the length of the adjacent
side to the length of the hypotenuse

Tan/Tangent The ratio of the length of the opposite

side to the length of the adjacent side

Other Topics/Units this could appear in:

» Graphs of trigonometric functions.

« Further frigonometry.

*  Appears throughout A-Level in the Core
and Mechanics Units




ORMISTON

SWB Crossover Unit 35 - Bearings

ACADEMY

Compass Points

000°

Bearings are used to specify direction and are used to navigate ships and aeroplanes.

The key point to remember are:

1. Bearings are measured starting from North.
2.  Bearings are always measured in a clockwise direction.
3. Bearings are always written in 3 figures (45° becomes 045°).

Keyword/Skill | Definition/Tips

Bearing The angle measured in degrees
clockwise from North.

Degree A measure for angles. There are

360 in a full furn.

Measuring Bearings

Find the bearing of A from B.
N

A

75°

B

Mark the North line at B. (You can draw
this in if there isn’t one).

Measure the angle, clockwise from the
North line to A.

Give the answer as a three figure bearing.

075°

Drawing Bearings

B is on a bearing of 120° from A and a distance of 4cm.

A A

Through the
labelled point,
draw a 4cm line.
This is point A.

From point B,
measure an
angle of 120°.
Label it so you
don’'t forget
where it is.

Calculating Bearings

Find the bearing of A from B.
You need to remember some angle facts to calculate these without a
protractor! A

A Therefore, the bearing of A from B is:
Corresponding angles 57° + 180° = 237°

/\;5}

180°
57°
A /

Angles on a straight line

Look af Crossover U36 - Alternate
and Corresponding Angles/Angle
Facts if you need help with the angle
facts used here.

Perpendicular | Aline thatis at aright angle, 90,

from another line

North lin A line facing North that alll
T bearings are measured from.
Clockwise Moving in the direction of the
r\ hands of a clock.
Angle The amount of turn between

two lines about their common
% point.

To divide something info two
L equal parts.

Blus Angls is Biseeted

An instrument used to draw or
measure angles.

Profractor

Other Topics/Units this could appearin:

» Properties of Shapes
* Angle Facts
* Mensuration 23




ORMISTON

SWB Crossover U36 - Alternate and Corresponding Angles/Angle Facts.

ACADEMY

Alternate Angles

You need to know that alternate angles

are equal.

Example

AB is parallel to CD
Q-work out angle y
A- 60°

Q-Give areason for your answer.

A- Alternate angles are equal.

Corresponding Angles

You need to know that corresponding

angles are equal. /K
A

Example /

AB is parallel to CD ¢ z

Q-work out angle x /

A-72°

Q-Give a reason for your answer.
A- Corresponding angles are equal.

Co-Interior Angles

Co-interior angles add up to180°

Applying other known angle facts
You need to be able to apply a range of
angle facts to more complex angle
questions

Example

CE and Fl are parallel lines.

Angle EDH = 50°

Angle DGF = 100°

C D

50°

100°

F G H

Show, giving reasons that triangle DGH is
isosceles.

Angle facts to use

DHG = 50° —alternate angles are equal.
DGH = 80° —angles on a straight line = 180°
GDH = 180-80-50 = 50° - anglesin a
triangle sum to 180°

Triangle DGH is isosceles as it has 2 equal
angles of 50°.

> I

Keyword/Skill Definition/tip

Angle The amount of turning between two lines
meeting at a point.

Alternate Two angles that are formed when a line
angles (transversal) crosses a pair of parallel lines.
These angles are equal.

" i e

37 143
37° 1432 N
/'/ /
Corresponding | Angles that share the same relative
angles position when a tfransversal crosses a pair
of parallel lines. These angles are equal.
(142>
ﬂ:@/
Parallel Lines Lines that are always the same distance

apart. (Like train tracks)

Transversal A line that crosses two other lines. (Red)

RS VA

Q-WOI’k OUT X i 1050 i
A-180- 105 = 75° /U

Exams!
Use a highlighter or a different colour to highlight angle
facts on any diagram given.

+ Always show your method and give reasons.

Other topics/Units this could appear in:
« Trigonometry

+ Vectors
* Bearings
- Coordinate geometry 24




ORMISTON

SWB Crossover Unit 37 - Interior and Exterior Angles

ACADEMY

Interior Angles

For the sum of interior angles in a polygon we can
use this formula:

sum of interior angles= 180(n-2) (n = number of side)

Examples
A 3 (3-2) % 180° = 180°
(4 -2) x 180°
4
=2 x 180° = 360°
5-2) x 180°
5 (5-2)
=3 x180° =540°
6-2)x180°
6 ( )
=4 x 180° = 720°

For one interior angle in a regular polygon

_180(n-2)
angle = ——

Example

Calculate the size of an interior angle of a regular
pentagon:

__ 180(5-2)
Pentagon = 5sides — T = 108°

Exterior Angles

360
To find an exterior angle = —— n=number of sides
n
Example
The exterior angle y would be —— = 40°

regular hexagon

You may be asked to work out how many sides a shape has given the

size of it's exterior angles. This formula triangle is really usefull

Example
A regular polygon has exterior angles of 24°.

Work out how many sides the shape has.

Using formula friangle = 360 + 24 =

15 sides

Exterior Angle

/—150°

Interior Angle

Keyword/ Definition/tip

Skill

Angle The amount of turning
between two lines meeting at
a point.

Polygon A 2D shape with straight sides.

Interior angles

An angle inside a shape,
between two joined sides.

‘ Interior angle

Exterior angles

The angle between any side
of a shape and a line
extended from the next side.

—— Exterior angle

~ Extension of
side next toit

Exams!

+ You will gain 2 marks for just having to work out an interior or exterior

angle of a given polygon.

+ A question that requires application of interior/exterior angles
knowledge will be worth up to 4/5 marks.

Regular Has all equal length sides and
polygon all equal sized angles.
Irregqular Has differing sized lengths and
polygon angles.

Other topics/Units this could appearin:

Unit 15 — Circle theorem
Unit 19 — Congruence and geometric proof 25




ORMISTON

SWB

ACADEMY

Crossover Unit 38 - Sampling

Sampling is a method of choosing a smaller group of the whole population to use in your investigation. Population means the total

number of people who could be included in the survey.

Keyword/Skill

Definition/Tips

Types of Data
Data can be qualitative or quantitative:

Qualitative Data - Descriptive information (it describes something)
Examples: Colours of cars, Friend's favourite holiday destination...
Quantitative Data — Numerical information

Examples: Height, Weight, Customers in a shop, ...

Quantitative data can be discrete or continuous.

Discrete Data — Can only take certain values (whole numbers).
Examples: How many students..., Results of rolling a dice.
Continuous Data - Can take any value (within a range).
Examples: Height (e.g. 24.82cm), Weight, Time in arace, ...

Understanding Bias.

Bias is something that is unfair. E.G. if a commentator only talked
about one football tfeam because he supported that team.
Avoiding bias - Don't ask leading questions such as isn't it true
that or do you agree that?

Think about where the survey is being done.

(E.G. If you want to find out how pupils get to school, don’t just
ask pupils who are on your bus).

Collecting Data

There are two main points to remember when collecting data:
1. Questions must be specific and have specific answers. (E.G.
Do you like going to zoos? Yes/no NOT how do you feel

about zoos).

2. Questions must be fair and non-biased ( E.G What channel
do you prefer to watch, NOT do you agree that BBC is the
best T,V. channel).

Types of Sampling

Random Sampling (Y ]
o
Random Sampling is when every person in the 9
in the group you are interested in has an 9
equal chance of being chosen. Names might X )
be placed in a hat and then picked out or
names could be chosen randomly by a ®
computer. ®
o
Systematic Sampling ® o
This follows a system. E.G every fourth ® ® @
person is chosen. [ ®
® ®
o o

Stratified Sampling.
Where the group of people, (population) is
divided into smaller groups so that the same

PROPORTION can be taken. 30%
[ ] 107%
E.G. if 50 out of 1000 pupils were asked
a favourite pop group,, [ ] ®
407%
@A No. of Pupils How to work out | No of Pupils . °
. pupils in each group. | in Sample .
180 180  ygh.9 9
1000
200 %.gu X 50 =10 1«\\
2 240 Too XS0=12 12 Check your answers add
220 %‘:ﬂ X50=11 1 up to 50
1 160 ER— 8 (9+10+12+11+8 = 50).

® ® 207%
®

Primary Data

Data you collect yourself. E.G. from asking
people questions in person or by telephone.

Secondary Data which other people have

Data collected(E.G. from a book, newspaper or
from the internet).

Population. The whole group that you are interested in.

Census. A collection of data from the whole
population.

Sample A collection of data from part of the

population(the whole group).

Discrete Data

Data that only takes in certain values. E.G.
number of people in class.

Continuous Data that has a number of possibilities

Data between two fixed points. (E.G. The weight
of a newborn baby would have a lowest
possible weight to highest possible weight.

Data Facts that are collected.

Survey. To gather information by taking individual
samples so that we can learn about the
whole thing.

Qualitative Data that is given in words, describes

Data something

Quantitative Data that is given in numbers

Data

Discrete Data

Data that only takes certain values

Continuous
Data

Data that can take any values

Other Topics/Units this could appear in:

. Interpreting Data
. Sampling (Higher)
«  Statistical Sampling

26




Definition/Tips

A type of graph in which a circle is
divided into sectors or sices. A way of
representing data.

A key is used fo identify categories. It
tells you what each colour/picture
stands for.

Amount of turn between two lines
around a common point. ( The vertex).

A "pie dice”, part of a circle.

\

When two fractions/ parts are equal.

How many parts of a whole

3 <~ Numerator
4 <~— Denominator

»
L &7

Getting information from a graph/ pie
chart.

To draw a shape, line or angle
accurafely using a ruler and protfractor.

ORMISTON . . You may need to look at Working Toward Unit 5 — Angle Facts & Crossover Unit 14 - Keyword/Skill
SWB Crossover Unit 39 - Pie Charts Fractions before starting this knowledge organiser '
ACADEMY Pie Chart
There are 360° in a circle. You need to know the some key angles: Example:
Favourite Sports in Year 8 ) 260° 8 pupils have cricket as their favourite sport. How Key
Football = S or 50% = - = 180° many people are in Year 82
m Foothall Angle
= Rughy -1 —360° _ 9npe LofYear8=8
ot Rugby S or 25% " 90 s
B Other S
. ° Therefore, 8 x8 = 64 64 pupilsin Year 8
Cricket= é or 12.5% = % = 45° pup Sector
Constructing a Pie Chart Year 8 Students Favourite Pet
Example: Subject | Number | Working | Angle 5 -
Jenny surveyed 90 students in Year 8 about their favourite of Out roportion
pets. Students
Complete a pie chart to show this information. Cat 30 30x 4° 120°
) ] Dog 35 35x 4° 140°
Step 1: A whole circle is 360° so 360° + 90 = 4° : Fraction
(So one person is worth 4°) Fish 15 15x 4 60°
Step 2: Multiply each category by your answer No Pet 10 10x 4° 40°
(In this case, 4°) . S m Cat mDog = Fish = No Pet
. . otal 90 360
Step 3: Measure your angles for your pie chart. Always remember fo include a
(Your angles should add up to 340°) key and label your pie chart Interpret
Interpreting Pie Charts Under 13's Under 15's ConstrocT
Example:
How many games did the Under 13's lose?
Under 13's lost 75% of games. Won Category
75% of 28 = 21 .
How many games did the Under 15’s lose? Lost

Under 15's lost g of their games.
2of 18=12

The Under 13’s played
28 matches

The Under 15's played

Data that can be divided intfo groups
such as favourite colour, sport etc.

Other Topics/Units this could appear in:

* Angles

18 matches

+ Drawing and interpreting tables

27




ORMISTON

SWB Crossover Unit 40 and 41- Probability and Probability trees
ACADEMY
Probability ST Replacement i : :
Probability is always between 0 and 1. (022 2in 4 :.hf grOb_G?”'fy of getting a blue in the
When a single dice is thrown, there are = %# Dk @ g "PUES
six possible outcomes: 1, 2, 3, 4, 5, 6. F\‘. ‘ R _—— O _
Y 6-5 é _ But after taking one out the chances
The probability of any one of them is P oo Ly 1 |n'4 change!
® ‘. If we
. got ared marble before, then
Construct sample space diagrams the probability of getting a blue
The possible outcomes from roling a dice marble from the second bag is % or%
g % 1 2 3 4 5 6 With replacement the events are independent
= , (the chances do not change)
Sample space diagrams 2 g H M JAH [ 3H | 4H ) OH | oA Without replacement the events are dependent
provide a systematic g 2 T IT AT 37| 41| 57| el (the changes change)
way to display _; 5
outcomes from events. =
This s the set Probability from two-way tables /The event
notation {o Ist the In betweenthe { }
outcomes S = are all the possible Car | Bus | Wak | Totd | P (Girl wak to school) = 1.
outcomes. Boys | O A4 4 53 100
Gis |6 |20 ()47 N Tt
S = { H, 2K 3H,4H, 5, 6, IT, AT, 3T, 4T, 5T, 6T} s
Total | 41 i > ®D — The totd number of tems
Probability from sample space
What s the probabiiity that. an outcome There are three
The possble outcomes from roling a dce hs an even rumber and a tas? even numbers with or
g3 ' : ' tols ~ Nomerdior
£ 5 1123|456 Ths & the set 4 the event
33S otaiontra._—» P (Even number and Tak) = 3. |
3 S |LH [ K [ |30 [4H ] oK |6 represents e 2 W«:
2 the toldl number
"6 :
E‘é s Nl @ i @ il questn P |Thk;€ t;::;? L;Sie(d fgf \There are twelie  of outcomes
® £ possible. outcomes
|_

Keyword/Skill Definition/Tips
Probability
number of successful outcomes
total number of possible outcomes
Dependent One outcome affects
event another. For example —
choosing one red card
reduces the chance of
choosing another red card.

Independent | One event does not affect the

event probability of the other.

Mutually Two events that cannot

exclusive happen at the same time, i.e. if
you cannot turn left and right at
the same time.

Conditional | The probability of something
happening, given something
else has occurred.

Sample The set of all possible outcomes

space of an experiment.

Theoretical Number of Favourable Outcomes
Total Number of Possible Outcomes

Relafive Number of Successful Trials

Frequency Total Number of Trials

Experimental | An estimated probability based

on the results of an experiment.
The more trials are performed,
the more reliable the results

Other Topics/Units this could appear in:

28

« Conditional probability




ORMISTON

SWB Crossover Unit 40 and 41- Probability and probability frees

ACADEMY

| Aces and Kings are

Mutually Exclusive

When two events (call them "A" and "B") are Mutually

Exclusive it is impossible for them to happen together:
P(Aand B) =0

"The probability of A and B together equails 0 (impossible)"

Mutually Exclusive
(can't be both)

Hearts and Kings are
not Mutually Exclusive
(can be both)

Probability Trees
Here is a tree diagram for the toss of a coin:

There are two "branches"

Hearts

Aces

As
AW Ak
Ae

Outcome

Branch \0'5 éad

\/’
O\
0.5 Tail

How do we calculate the overall probabilitiese
+  We multiply probabilities along the branches
+ We add probabilities down columns

(Heads and Tails)

*The probability of each
outcome is written on the
branch

*The outcome is written at
the end of the branch

Probability

We can extend the tree diagram o two tosses of a coin:

0.5 ~ad Head, Head
Head/ Head Head, Hea
0.5 \\ﬁ“ Tail  Head, Tail
o)

0.5 a0 ' ,
o Head Tail, Head

Tail
\@“ Tail | Tail, Tail

0.9 Head Head, Head----- > 05%x05=0.25

Head
U o E— Tail

Head, Tail ----- = 0.5x05=0.25

Now we can see such things as:
* The probability of "Head,
Head"is 0.5x0.5 = 0.25
« All probabilities add
to 1 (which is always a good

Add

0.5 > Head Tail, Head ----- -~ 05%x0.5=0.25 check)
0.5 Tail — " + The probability of getting at
% Tail Tail, Tail --- - - > 05%x05=025 least one Head from two
’ tosses is 0.25+0.25+0.25 = 0.75
1.00

Keyword/SKkill Definition/Tips
Probability
number of successful outcomes
total number of possible outcomes
Dependent One outcome affects
event another. For example -
choosing one red card
reduces the chance of
choosing another red card.

Independent | One event does not affect the

event probability of the other.

Mutually Two events that cannot

exclusive happen at the same time, i.e. if
you cannot turn left and right at
the same time.

Conditional | The probability of something
happening, given something
else has occurred.

Sample The set of all possible outcomes

space of an experiment.

Theorefical Number of Favourable Outcomes
Total Number of Possible Outcomes

Relatfive Number of Successful Trials

Frequency Total Number of Trials

Experimental | An estimated probability based
on the results of an experiment.
The more trials are performed,
the more reliable the results

Other Topics/Units this could appear in:

29

+ Conditional probability




ORMISTON

SWB Crossover Unit 42 - Plans and Elevations

ACADEMY

Keyword/Skill Definition/Tips

Plan

~

Side
elavation

Plans and Elevations

Flan

Front
elevation

Side
EhEvalion

Frond
elevation

Plan
The view
from above.

Front Elevation
The view from
the front of
the solid.

Side Elevation
The view from
The side of
the solid.

Isometric Drawing

A representation of a solid where all of the dimensions are drawn

to scale.

- - -~

Worked Exam Question

Draw the plan, the front elevation and the
side elevation of this cuboid on the grid
below.

Use aruler.
Measure accurately.
Label Lengths.

Plan:

3¢m

Side:

5cm
12 cm

Front: 3cm

| 2 cm

5cm

Face A flat surface that forms part of

a solid.

Edge The boundary of 2 faces.

Vertex The point at which 2 or more

edges meet (corner).

2D Having only two dimensions,

such as width and height but
no thickness.

Squares, circles, triangles etc
are 2D shapes.

3D Having three dimensions, such
as height, width and depth,
like any object in the real
world.

Cuboids, Cones, Spheres efc
are 3D shapes.

Solid A 3D object.

Elevations Different views of an object,
e.g. Side elevation — view from
the side.

Or front elevation — view from

the front.

Plan A drawing of something as

viewed from above.

Other Topics/Units this could appear in:

« Surface Area and Volume
+ Similarity in 2D and 3D 30
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SWB

ACADEMY

Crossover Unit 43 — Constructions

Construction
Equipment

You will need a ruler, protractor,
eraser, sharpened pencil and pair
of compasses for your exam.

)
\\\‘\\
\\““-ﬁ

\\\\S\\\‘\\“
You should try and get
your own, SO you are

used to using them alll.

Using a protractor

Always position your profractor with the + over the end
of the line and line up the 0 on the scale. Count from O
on the scale when measuring an angle.

This angle measures 25° and
is acute.

Other Topics/Units this could appearin:

Crossover Unit 35 - Bearings

You may also want to look at the
knowledge organisers for:

Year 7 Unit 7 - Angles

and

Working Towards Unit 5 - Angle Facts &
Shape Properties

Using Compasses

Make sure your pencil is
sharp and your compasses
don’t wobble.

Tighten the compasses so
the points of the pencil
and compasses are as
close together as possible.

Try to hold only the black
part of the compasses
when you are drawing so
you don’'t change the
gap you have set.

Check you can measure these

Measuring and
angles correctly.

Drawing Angles

3)
125°

9)
232°
4)
115°

13° 2)

o

25°

Keyword/Skill Definition/Tips
Vertex A corner where two edges meet
at a point.
Line segment | A section of a line, usually
between two letters, such as AB.
Angle The corner point of an angle is
called the vertex.
E And the two straight sides are
< called arms.
_?4,9 The angle is the amount of
6 turn between each arm.
wivertex
Degree The unit of measurement for
turn, shown by the symbol °
90° = V4 turn, 180° = V2 turn, 270° =
% turn.
Adjacent Next to one another.
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SWB Crossover Unit 43 — Constructions

ACADEMY

Constructing Triangles — given 3 side lengths

Constructing Triangles — given 2 sides and 1angle

Using ruler and compasses, you can construct any
friangle, given its three side lengths.

This friangle has side
lengths écm, 5cm and
4.cm.

The 6cm line was
drawn with a ruler. 5
Then arcs with radii y

Using ruler and protractor, you can construct any friangle, given
two of its side lengths and the angle between them.

This triangle has two side lengths 5cm
and 4cm with a 50° angle between
them.

The 4cm line is drawn first, then an angle C
of 50° is measured and marked from the
end of the line.

Keyword/Skill Definition/Tips

Arc Part of the circumference of a
circle.

Vertex A corner where two edges meet

at a point.

Line segment

A section of a line, usually
beftween two letters, such as AB.

Scmand 4em were A 5cm line is drawn at this angle. Sem
constructed at either
end of the 6cm line, 6 cm e
using compasses. B N {0}
The intersection point . don't rub these A dem B
shows where the . o
other vertex should be. S~- cons’rruc’rlon.llnes (?Uf -
— the examiner will ~s
( want o see them! ——

Using ruler and protractor, you can construct W | AN Constructing Triangles
any triangle, given two of its angles. H \‘\ —given 2 angles

/l !
These triangles both have interior angles of 48° and 25°, but the / \
side lengths are different. / \\
Draw the side in between the two angles first; sometimes this is ;' S~ N
given to you in the question. Te~slp
Then measure the angles from each end of the line — make sure
the protractoris lined up correctly! Extend your construction lines 48° 25°
until they intersect. 2 cm

The intersection points show where the other vertex (corner)

should be.

48° 25°

4 cm

Construct Use ruler, pencil, protractor
and/or compasses to accurately
draw a given shape.

Angle The corner point of an angle is
called the vertex.

g And the two straight sides are
called arms.

5, The angle is the amount of
B turn between each arm.
wvertex

Degree The unit of measurement for
turn, shown by the symbol °
90° = "4 turn, 180° = % turn, 270° =
Y turn.

Adjacent Next to one another.

Intersect Where two or more line

(intersection)

segments cross or meet at a
point.
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SWB Crossover Unit 43 — Constructions

ACADEMY

Keyword/Skill

Definition/Tips

Using ruler, and compasses,

Constructing
you can construct an angle

Angle Bisectors

bisector, which cutsan ¢
angle in half.

Keep the gap on your
compasses the same for
the whole construction.

Draw two short arcs with the
compass point placed at
the vertex of the angle.

Draw two short arcs with the
compass point placed on
your first pair of arcs.

Draw a straight

=
~

construction lines out
— the examiner will

line joining the
vertex and the
intersection
point. This is
your bisector.

Using ruler, and compasses, you can construct

Constructing

Bisect

Cut exactly in half.

a perpendicular bisector, which cuts a line in
half at a right angle.

Perpendicular
Bisectors

Remember to open the compasses
more than half the length of the
line you are bisecting.

Keep the gap on your
compasses the same for
the whole construction.

Draw two long arcs with the
compass point placed at either
end of the line you are bisecting.

Draw a straight line joining the two
intersection points. This is your bisector.

Loci/Locus of
points

A locus is a path formed by a
point which moves according
to arule. The pluralis loci.

Perpendicular

Straight lines which meet or
cross atf right angles (90°) to
one another.

Scale

The scale is the ratio of a
distance on the drawing or
model to the corresponding
distance in real life, eg 1:20
means 1cm on the drawing
represents 20 cm in real life.

Region

A specific part of something,
usually shown by shading or
labelling R.

Plan

A planis similar to a map,
usually showing a small area
such as a playground or
house.

)
AT~
\ e - .
* S Perpendicular
Y\ \ Bisector from a
K | point to aline
When constructing a Y N
perpendicular bisector ; Ssol
from a point to a line, v RN
add this first step, then {
continue as above. P fa

Exams!

* You can use all these construction
skills to construct loci or scale
drawings.

* Any correct part of a construction
scores a mark, so always have a go,
even if you're not sure.
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SWB Crossover Unit 44 - Circles

ACADEMY

Diameter and Radius of a Circle

The diameter is double the size of the
radius.

Example:

A circle has a radius of 1 6cm. What is

the diametere

6cm x 2 =32cm

Diameter = 32cm

Area of a Circle

=1 X radius?

Example: Find the area of the circle.

Radius = 6cm

Area = ir?
=7 X 62
=36mcm?2 = 113.1cm?

Radius = Técm
Circumference of a Circle

The circumference of a circle is the
distance around the circle. It is the
correct name for the perimeter of a
circle.

[Circumference = m x diameter |
Example: Find the circumference of this

- @

=25.13cm (2d.p.)

Circumference =1 x 8

You may be given the radius instead of
the diameter, so you need to know the
relationship between them (this
information is stated above).

Example:
Radius = 5cm.
Diameter=5cm x 2 =10cm

Circumference =1 x 10
=31.41cm (2d.p.)

Exam!

In an exam it may ask you for your answer
in ferms of 7. This means instead of doing
the final calculation you just leave it with @
in the answer e.g. 10mcm

The Area of a Compound Shape

This shape is made up of a rectangle and
a semicircle.

To find the total area we just find the area
of each part and add them together.

Area of rectangle =1 xw

=20 % 30

= 600mm?2

Area of circle = rr
=314 %10 %10

= 314mim?=

30 mm

2

Area of semicircle
=314+ 2 = 157mm?=
Total area = 600 + 157
= 7o7mm=

L J

+ 20 mm *

Semicircles

The perimeter of a Semicircle:

Remember that the pimdée is the
distance round the outside.

A semicircle has two edges. One is half
of a circumference and the other is a

diameter.

C' = md
=3.14x8
25.12cm

8cm

Remember this is the circumference of
the whole circle, so now we need to half
this answer and remember to add on
the other edge.

25.12 + 2 = 12,.56cm

Total Perimeter = 12.56 + 8 = 20.56cm
The Areda of a Semicircle:

A semicircle is just half of a circle. To find
the a@aea of a semicircle we calculate
the area of the whole circle and then
half the answer.

A=mr2
} =314x 4 x4
= 50.24cm=

4cm

|

= 50.24 + 2 = 25.12cm2

Keyword/Skill Definition/Tips

Ared The size of a surface. The space inside
a 2D surface.

Perimeter The distance around a two-
dimensional shape.

Formula A rule or fact written with mathematic
symbols.

Semi-Circle It is half of a circle

Accuracy How close a measured value is to the

actual (frue) value.

Surface Area

The total area of the surface of a
three-dimensional object.

Segment The smallest part of a circle made
when it is cut by aline.

Arc Part of the circumference of a circle
or any curve.

Sector A "pie-slice" part of a circle.

Circumference | The distance around the edge of a
circle (or any curvy shape).lf is a type
of perimeter.

Radius The distance from the centre fo the
circumference of a circle. It is half of
the circle's diameter.

Diameter The distance from one point on a
circle through the centre to another
point on the circle.

Pi The ratio of a circle's
circumference to its diameter. The
symbol is 1T
= 3.141592 635897932384 é.. (the
digits go on forever without
reneatina)

Other Topics/Units this could appear in:
Properties of shape and simple angle facts
Perimeter and Area
Mensuration
Similarity in 2D & 3D
Circle Geometry — Gradients & Tangents
Circle Theorems
Coordinate Geometry and Circles 34




$5WB Crossover Unit 45 - Surface Area & Volume

ACADEMY

Surface Area — Total area of the outside of a 3D shape.

Cubes and cuboids

>

5cm

Each face has the same area.
Area of one face:
SCM 54 5=25cm?
Total surface area:
25 x 6 = 150cm?

4cm

5cm

A cuboid will have 3 pairs of equal faces:

2XxA=2x(5x4)=40cm?
2xB=2x(5x3)=30cm?
2xC=2x(3x4)=24cm?

Surface Area = 40 + 30 + 24 = 94cm?

Keyword/Skill

Definition/Tips

Prism
A 4
\

A 3D shape that has two identical ends and
flat sides.

Cross Section

A view into the inside of something by
cutting through it.

Triangular Prisms & Cylinders

3cm

4cm

Make sure you find the area of each face on a prism. They
may not be all the same shape!

5x 8 =40cm?
3x8=24cm?
4x8=32cm?2
(3x4) +2=6cm?
(3x4)+2=6cm?2

40+24+32+6+6=108cm?

A cylinder’s surface is made from two circles and a
rectangle, you can see this from the net of a cylinder. The
dimensions of the rectangle are the height of the cylinder
and the circumference of one of the circles.

Area of the two circles:
2 x (rx 32%) =56.6cm? (1d.p.)

Area of the curved surface:
Circumference x Height
(2xmx3)x10=188.5cm (1d.p.)
Total: 56.6 + 188.5 = 245.1cm?

Diameter The distance from one point of a circle to
another passing through the centre. Itis
twice the radius.

Radius The distance from the centre of the circle to
the circumference. Itis half the diameter.

Formula/ A rule or fact written with mathematical

Formulae symbols. (V=1xwxh).

Compound A compound shape is made up of two or

Shape more basic shapes.

Face A flat surface of any object.

Perimeter The distance around the outside of a
shape.

Area The space inside a 2D shape.

Compound Shape Prisms

8cm

5cm

10cm

9cm

3cm

The area of the bottom and the
top of the shape will be the same.

The area of the left and right sides
of the shape will also be the
same.

8cm

You then need to split the face of
the shape up into shape you can
find the area of, in this example it
will be two rectangles.

9cm—5cm = 4cm

4cm

A

Bcm

9cm

Area of the top and bottom:

2 x (? x10) = 180cm?

Area of the left and right:

2 x (8 x10) = 160cm?

Area of rectangle A (front & back):

2 X (8 x4) =64cm?
3em Areq of rectangle B (front & back):
2 x (5x3) =30cm?
10cm

Total Surface Area:
180cm2 + 160cm?2+ 64cm?2+ 30cm?
= 434cm?

Surface Area

The total area of the outside of a 3D shape.

Volume

The amount of 3-dimensional space
something takes up.

Other topics/units this may appearin:

* Perimeter and Area
« 3D forms

*  Mensuration
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ACADEMY

Volume

Volume Using Unit Cubes

This is a unit cube. It has a volume of 1cm3.

xom

You may get shapes made from unit cubes > !

and you will need to find the volume of that

shape by counting how many cubes there

are. /

le:

The volume of this cuboid
would be 24cm?3 as there are

Keyword/Skill

Definition/Tips

Prism ==&
QA

A 3D shape that has two identical ends and
flat sides.

Cross Section

A view into the inside of something by
cutting through it.

the shape.

N

Example:
You are given the area of the cross-
section so you need to multiply the
area by the depth:
Area
12¢m? 12cm? x 7 = 84cm3

Jem

—————————
~J
(=)
3

Formula for Volume of Prims: Area of Cross-Section x Height

Area of cross-section = X r?
=1 x32=128.27cm?

Volume = Area of Cross-Section x Height
= 28.27 x7=197.89cm?

. Diameter The distance from one point of a circle to
24 unit cubes OIToge’rher. another passing through the centre. Itis
twice the radius.
Radius The distance from the centre of the circle to
the circumference. It is half the diameter.
. Formula/ A rule or fact written with mathematical
Volume of Prisms . . . . . Formulae symbols. (V=1xwxh).
. A prism has a constant cross-section. To find the volume of it you first need
Cross-Section to find the area of the cross section and multiply it by the height/depth of Compound | A compound shape s made up of two or
Shape more basic shapes.

Face A flat surface of any object.

Perimeter The distance around the outside of a
shape.

Area The space inside a 2D shape.

Surface Area

The fotal area of the outside of a 3D shape.

Volume of Spheres
L4 3
Formula for volume of a Sphere: FXTXT

You are given this formula in the exam, you
just need to be able to use it!

Example:
Volume = g xmx33=113.1cm3 (1d.p.)

Exam!

Make sure you use the correct units with your
answer.

Area uses square units and volume uses cubic
units.

Examples:

Area units: cm?, m2, mm?2, km2, etc.

Volume: cm3, m3, mm3, km3, etc.

Volume

The amount of 3-dimensional space
something takes up.

Other topics/units this may appearin:

« Perimeter and Area
« 3D forms
*  Mensuration 36
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SWB Crossover Unit 46- Similarity and Congruence Keyword/ Definition/tip
ACADEMY ski"
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 44 — Constructions

knowledge organiser.

Similar Two shapes are similar when one

can become the other after

DON'T FORGET Finding and Using a Scale Factor N . .
aresize, flip, slide or turn.

Enlargements make the object bigger or smaller.

ir of sh . ici
pair or snapes measurement is increased or

E
8 )
Scale factors tell us how much bigger or smaller. Congruence | Two shapes are congruent if they
@ are exactly equal in size and shape.
. . 22cm
An enlarged shape will ALWAYS produce a similar Scale factor The ratio by which a length or other
D

A 6em € q g
Shape A has been F ecreasea.
%né?g?ifsb{cf;ggsle In order to find length DF . Ratio A ratio shows the relative sizes of 2
B multiplied by 3) but Write two of the corresponding sides as a ratio = ASB : 2D(;E or more values.
all the angles will : -
SA remain the same. With a scale factor of 4 simplifty =~ 1.4 Enlargement | When a shape/length changes size
\ (bigger or smaller) using a scale
To find DF- look at the corresponding This is the factor.
Similarity Vs. Congruence Iéenafb 2A4C = 6cm scale Compass Piece of mathematical equipment
X4 =Z4cm factor
Congruent Similar
Rules for Congruent Triangles s ——
If each of the three identified measurements (in the diagrams below) T
are equal, then the friangles are congruent. - -
o 1 || Construction Use ruler, pencil, protractor and/or
Q D SSS (Side — Side — Side) SAS (Side — Angle — Side) compasses to Occuro’rely draw a
/\ /\ given shape.
" " . ; Other topics/Units this could appear in:

Length, Area & Volume Scale Factor 2 sides and the included . Transformation

I ivel | .
angle are respectively equa . COI’]STI’UCTIOH

3 sides are respectively equal

Linear scale factor =3

»

ASA (Angle — Side — Angle) RHS (right angle — Hypotenuse — Side)

Area scale factor =32 =9 Exam Tips o . .
> Y Y _ * To help you start similarity questions you will
4cm  Volume scale factor = 3= 27 AR — A = need to find the scale factor.
> 12cm A 7. y Va

Example ' ' B * You will gain a mark for recognising and
2 angles and the included Hypotenuse and one .
Volume = 64cm3 64 x 27 Volume = 1728cm? side are respectively equal side are respectively equal using area and volume scale factor.

>
»
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SWB Crossover Unit 47 — Transformations

ACADEMY

Translations

Translations are movements in a direction.
olumn vectors can be used to describe franslations.

c

7 units in the positive x-direction

From point A to point B ( 7 )

the franslation is:
—8

8 units in the negative y-direction

Y

First count the number of squares moved in the
x-direction and then count the number of
squares moved in the y-direction.

When a whole shape is translated, every vertex Iranslating
(corner) moves by the same column vector. ashape

o

The franslation from friangle A to triangle B is <5>
2

Every vertex (corner) has moved by exactly the same column vector.

Other Topics/Units this could appearin:

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations
Working Above Unit 10 - Similarity in 2D & 3D
Working Above Unit 17 - Functions

A level Core - Graph Transformations

Keyword/Skill Definition/Tips
Column Used to describe the movement
vector of a translation, eg 4 right, 3

(%)

down

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Describing a Translation

When we describe this type of tfransformation, we state
that from C to D is: _
A translation with vector ( )

2

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(fipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, sois in the
same place on the transformed
shape.

Describe

State exactly what single
transformation has been
performed on a shape.

We must always give both pieces of information to fully
describe a franslation.
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SWB Crossover Unit 47 - Transformations Equipment for Rotations | | Other Topics/Units this could appear in:

ACADENY Crossover Unit 46 - Congruence/Similar Shapes

. Rotations Working Ab Unit 5 - Transf ti
Rotations are tfurns around a point, ! }[/rvoecﬁjon U;eer orng Above Bl ranstormarions
which is called the centre of rotation. to helg Ss P Keyword/Skill Definition/Tips
centre of _ ) perform Origin The centre of the axes, where
rotation Rotations completed clockwise ;%Téjtrlsgs or the x-axis and y-axis cross at the
original | [900 ] : [180°] : [2700 centre of point with coordinates (0,0)
object § § rofafion. ‘ Similar Shapes that are have the same

Each object has | 7 § ! angles, but the side lengths on

been rotaietil by 90°, i ° | ° | ° | one have been enlarged by a

180 and 270 | | ; A scale factor.

clockwise about the S e S S

purple centre of ; § § Example | 'Eongruent | Shapes that are exactly the

rotation fo form these ) ' . ’ e i e Triangle C has been rotated about the origin (0,0) by same, but may be rotated

images. 180° to give friangle D. The direction does not matter (turned around) or reflected
) S T S St S because 180°is a half turn, and a half turn clockwise (flipped over).
A rotation of 90° anti- : E E has the same effect as a half turn anti-clockwise. : : :
clockwise would give /o Centre of The point from which a rotation
the same image as a E : E rotation has taken place - where you
rofafionof270° L1 P e | L——t would put your pencil point to
clockwise about the ! keep the tracing paper still
same centre. | A | when rotating a shape.
Angle How many degrees (90°, 180° for
: : : rotations.

Describing Rotations y Direction Clockwise or anti-clockwise turn
When we describe this type of . around the centre of rotation.
frons'fc.)rmohon, we state that from A ) Invariant A point on the original shape
foBis: _ point which has not been affected by
+ Arotation L . .

the transformation, so is in the
* From centre (0,0) - ¢ | he 1 ; g
. By 90° clockwise -3 —2 1o same place on the transforme
=1 shape.
We must always give all three pieces —2 Describe State exactly what single
of information to fully describe a s transformation has been 39
rotation. | performed on a shape.
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SWB Crossover Unit 47 — Transformations

ACADEMY

[ Reflections flip an object, but its size and shape remain the same. ]

The mirror line is called the line of reflection.

Reflections

Other Topics/Units this could appearin:

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill

Definition/Tips

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

This triangle has been reflected in '
Ix=1 the dofted line of reflection. The 3 S
I line of reflection has the equation y = 2
x =1 because it passes through1 "= 7777 T
| on the x-axis and all its x- , T
¢ ] coordinates will be 1.
I -1
X
-8 -6 -4 -2 0 | 2 4 6 8
2 I This shape has been reflected in
I the dotted line of reflection. The
line of reflection has the
4 | equationy =2 because it passes
i through 2 on the y-axis and all its
y-coordinates will be 2.
M This shape has been reflected in ) 4 /7
m the dofted line of reflection. The /7., _ X
reflection line of reflection has the 5 s VT
equationy = x because it passes /
through the origin and all its pairs 2 7
of coordinates will have /7
matching x and y values, such as 7
(1.1), (22), (-4.-4)... z
-8 -6 -4 -2 " 4 2 4 6 8
7 2
There are two diagonal lines you need to know. They are: 7
y =X (shown on the diagram) p 4]

and y = -x (slopes the opposite direction)

Congruent Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant A point on the original shape

point which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Equidistant Two points are the same
distance away from the line of
reflection.

Mirror The line that is equidistant from

line/line of both the original shape and its

reflection reflection.

Describe State exactly what single

tfransformation has been
performed on a shape.
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ACADEMY

N

( Enlargements make the object bigger or smaller.
Scale factors tell us how much bigger or smaller.

Enlargements

4 N
Sis an enlargement of T

1
by scale factor >
\, J

a N

Tis an enlargement of S
by scale factor 2

Each side of the shape gets
multiplied by the scale factor
to make is longer or shorter.

~

Example

Sa

A'is an enlargement of
B by scale foc’ror§

%

7

B is an enlargement of A
by scale factor 3

Other Topics/Units this could appearin:

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

Centre of
enlargement

The point from which all
distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.

Non-Example

6 cm

e
>

12 cm

B is not an enlargement of A

because the side lengths have

not been increased by the
same scale factor. The scale
factor must be exactly the
same for all lengths.

D et <

C is an enlargement of
D by scale foc’ror%

D

J
Cfven when the \
scale factor makes
a shape smaller,
the transformation
is still called an
i E \enlorgemen’r. J

Example

[

D is an enlargement of C
by scale factor 2

Origin

The centre of the axes, where
the x-axis and y-axis cross atf the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe

State exactly what single
transformation has been
performed on a shape.
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Other Topics/Units this could appearin:
Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill Definition/Tips

Scale factor | The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,

the shape will get smaller.

Centre of
enlargement

The point from which all
distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.

The centre of the axes, where
the x-axis and y-axis cross atf the
point with coordinates (0,0)

Origin

SWB Crossover Unit 47 - Transformations
ACADEMY
Wh tre of enl » Enlargements
y /hen a centre of enlargement is from a centfre
A given, you need to measure the
distance from this point to each
vertex of your shape.
This distance then gets multiplied
by the scale factor as well.
Y is an enlargement of X
by scale factor 2, from
centre (0,0) The vertex (3,1) on shape Xis 3
right, 2 up from the centre of
‘ enlargement at (0,0).
= > This distance has been multiplied
X by the scale factor 2 to give the
vertex (6,2) on shape Y.
10 ] Describing an
9 To find the centre of enlargement
enlargement, draw lines joining
8 each vertex of the enlargement
. to the same vertex on the ‘
original shape and extend to the |  When we describe this type of
6 edge of the grid. fransformation, we state that from A
to B is:
5
: | The point where they cross is the * Anenlargement
4 ; JQn’rre of enlargement. J + By scale factor 2
3 R + From centre (1,0)
2 """" / We must always give all three pieces
’ i of information to fully describe an
B enlargement.
:“;" // g
0 —3
0 1 3 4 5 6 7 10

Similar Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a

scale factor.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe State exactly what single
transformation has been

performed on a shape.

42




ORMISTON

SWB Crossover Unit 48 - Vectors

ACADEMY

Vectors have a quantity that has size or magnitude and
direction. E.G Velocity, force.
A scalar only has size or magnitude E.G length, mass.

A vector can be represented B These

using a line segment with an arrow / vectors are
on if. = equal as
The magnitude of the vector is they have
given by the length of the line. the same
The direction of the vectoris given / length and
by an arrow on the line. / are pardallel

Subtracting Vectors

Example: Find a - b.
Subfract the horizontal
components and subtract the
vertical components

[
]
=
L —
gl
=
=1
o
il
o
L b
L

To show in @
diagram, think a-b
as a+(-b)

NN

Representing Vectors The vector goes from point a to point b.
So we can write this as AB. We have
E moved 6 units right and 3 units up so we

/ = can write this as a column vector.

-3 = This is the horzontal component. It tells
) — [5 ] Tus the number of units in the x-direction.
AB =
thiz is the vector —a. 3 This is the vertical component. It tells us
the number of units in the p-direction.

B

/’j”q/\ A negative vector is the same
A

length, but the arrow is in the
opposite direction

Multiplying Vectors by scalars.

A scalar quantity has size but not direction. A scalar
can be written as a single number.
A vector can be multiplied by a scalar.

a= 3 | The vector2ais
a 7a 2 | twice aslong as
/'/ 57 9% 2a

Keyword/Skill Definition/Tips

Vector A quantity that has both size and
magnitude. (E.G. velocity, force)

Velocity How fast something is moving but with a
direction.

Magnitude A number that gives the size of
something.(E.G. the magnitude of 6 is 6).

Direction. Where something is pointing. ( left, right,
up, down north south are all directions).

Scalar A single number used with vectors. (E.G.
vector (5,2) can be multiplied by scalar 3
fo give (15,6).

Horizontal Going from side to side like the horizon.

—>
Vertical Goes up and down I
Parallel Always the same distance apart, never

touching.

Parallelogram

A 4-sided shape where opposite sides
are equal. Angles A are the same,
angles B are the same. A +B =180

Column Vectors

Components are written down vertically.

—_— 3 ~g— The top number is the = axis
AB = ( 4 ) ~ag=—=The bottom number is the y axis

When two or more vectors
are added the result is
called the resultant vector.

-

Adding Vectors

Example. Find a+ b

Add the horizontal
components and add the
vertical components.

This can be
shown on a
diagram.

Exam Type Question

3
Mark has been asked to draw the vector a = (2)

What mistake has Mark made?

F )

S
/

Mark has mixed up the
directions of the vector

Mark has drawn 2 right and 3
up, rather than 3 right and 2 up.

Components

Each part of the vectoris a component

Other Topics/Units this could

appearin:

» Pythagoras
* Transformations
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SWB Working Above Unit 1a - Recurring Fractions

ACADEMY

Keyword/Skill

Definition/Tips

A recurring decimal is a decimal number that has repeating digits, or a repeating pattern of digits, after the decimal point.
As you can see in the examples below, we put a dot above the digits to show that they are reoccurring.

0.666666... = 0.6

8.242424... = 8.24
5.482182182 = 5.4821

You only need to
put a dot above the
first and last digit of
the repeating
numbers

You need to be able to convert from a recurring decimal into a fraction.

Example 1
Write 0.17 as a fraction.

So if we say,

x =0.17171717 ...

We then need a multiple of x where the digits after the

decimal point are the same.

10x = 1.7171717 ... (these digits are not the same as above)
100x = 17.171717 ... (these digits are the same as in x, so this is
the one we will need to use)

100x = 17.17171717 ...
x =0.171717 ...

Subtracting these gives;

Example 2
Convert 2.145 to a fraction in it’s simplest form
So if we say,

x = 2.145454545 ...

We then need multiples of x where the digits after
the decimal point are the same

10x = 21.45454545 ...
100x = 214.54545 ...
1000x = 2145.454545 ...

So the two versions of x that we need to use are
10x and 1000x

1000x = 2145.45454545 ...
10x = 21.45454545 ...

99x =17
X = 17 Subtracting these gives;
99
990x = 2124

Exams! 2124
» These will be questions that ask you to "prove” or state that “you X =550

must show your working”. The questions are usually worth 3 marks, 3

and all three marks will be for showing the method above. x = ZE

Decimal A number with a decimal pointin it. It

can be positive or negative.
3746.374

Recurring A decimal that has repeating digits or a

decimal repeating pattern of digits.

Terminating | A decimal that has a set number of

decimal digits and does not go on forever. E.g.
0.25

Multiple A multiple is the result of multiplying a
number by an integer (whole number).
Multiples of 5 are:
1x5=5
2x5=10and so on...

Simplify To reduce something to the smallest
possible numbers.

Numerator The top number in a fraction.

Denominator

The bottom number in a fraction.

Rational

A number that can be written as; an
integer, a fraction, where the
numerator and denominator are
integers, or a recurring/terminating
decimal.

Irrational

A number that can be written as a non-
recurring decimal that does not
terminate. SO there is no pattern in the
digits and it goes on forever. For
example pi.

R =3.14159265...

Other Topics/Units this could appear in:

+ Fractions, decimals and percentages
+ Algebraic fractions
+ A-level Units
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SWB Working Above Unit 1b - Fractional and Negative Indices

ACADEMY

Before starting work with fractional and negative indices, you may find it useful to look back at the Crossover Unit 18 — Index

Laws knowledge organiser.

1. Fractional Indices

If an index is a fraction, the denominator of the fraction acts
as a "“root”. The numerator of the fraction acts as a normal
power.

Example 1

Evaluate
2

643
In this fractional index the denominator is 3. So the first thing
we need to find is the cube root of the base number é4.

V64 =4
Then then numerator is 2 so we need to square 4.
42 =16
So,
2
643 =16
Example 2
Evaluate

4\2
(5)
Here we need to make sure we apply the rules to both the
numerator and the denominator of the base number.

The denominator of the index is 2 so we need to square root
the numerator and denominator of the base number.

NCE)

NG
Then, we need to cube the numerator and the denominator
of this answer, because the numerator of the index is 3.

23 _ 8
33 27
So,
3
(4)? _ 8
9 27

2. Negative Indices
If an index is negative is performs the reciprocal.

Example 1
Evaluate
4—2
First we need to perform the reciprocal.

< fy

Now we have the reciprocal, the index becomes positive
and we can square the numerator and the denominator.

1\ 1
4) 16

Example 2

Evaluate
2 -2
3

First we need to perform the reciprocal.

2\ 3\
5) -C)
Now we have the reciprocal the index becomes positive
and we can square the numerator and the denominator.

Keyword/Skill Definition/Tips

Index A small number placed to the upper-right

(Plural - of a number. It shows the number of times

Indices) the base number is multiplied by itself.

3is the base number
3 and 2 is the index.

Fraction A part of a group or a whole number.
Made up of a numerator and a
denominator.

Negative A number less than zero. We use — to show

number a negative number.

Square A number that is the result of multiplying

number an integer by itself.

Cube number

A number that is the result of multiplying
an integer by itself 3 fimes.

Square root

A number, when multiplied by itself gives
the original number.
symeoL: J

Cube root A number, when multiplied
by itself three times gives
the original number.
o V]
Numerator The top number in a fraction.

Denominator

The bottom number in a fraction.

3\ 9
2] 4
Exams!

+ Read the question carefully!

« Sometimes it will say “Evaluate” or "What is the value
of..."”, this means it wants the final answer as a single
value/number without any indices.

+ Sometimes it was say “Simplify” or “Leave your answer in
index form”, this means you just need to use the laws of
indices to simplify the answer, and leave index notation
in your answer.

Reciprocal

The multiplicative inverse of a number.
The product of a number and its
reciprocal is always 1.

! 2=1
— X —
2

4><5—1
574

Other Topics/Units this could appear in

* Laws of Indices 45
*  A'level Units




ORMISTON

SWB Working Above Unit 1c - Product Rule

ACADEMY Keyword/Skill Definition/Tips
The Product Rule for Counting The Difference Belween Permutations and Infeger A positive or negative
The product rule allows us to find the total number of outcomes for two or more events Combinations whole number, or zero.
happening. In some cases, where there are a small umber of opftions, it is easy to For the many circumstances where we need to Product The result when two or
systematically list the outcomes. count the number of outcomes there are two more numbers are

S different counting situations — permutations and multiplied

Example: _ wigrier combinations: Multiple A multiple is the result of
A restaurant has the simple menu shown. Soup multiplying a number by
You can choose a starter and a main course. Melon Where the order matters it's a permutation

List all the possible combinations you could choose. Main Course
Chicken
Steak

Vegetarian

Melon - Chicken
Melon - Steak
Melon - Vegetarian

Soup - Chicken
Soup - Steak
Soup - Vegetarian

However if there where more options for each course, it would take a long time to list all of
the combinations.

Instead you can use the product rule to calculate the total number, by multiplying the
number of options for each event happening.

Number of starters x Number of main courses = Total number of combinations

Choosing from Multiple Groups

Example

When buying a new car, you can choose from 6 exterior colours, 5 different interior designs
and 3 different types of alloy wheels. How many combinations could be made?

6x5x3=90

Choosing from one group

Example

In a running club there are 12 members, 4 of the members need to be chosen torunina
relay race. How many different groups of runners could be chosen.

When choosing the first runner you would have 12 options. However, when choosing the
second runner you would only be left with 11 runners. For the third you would have 10 and
the forth you would have 9. So this time the product rule calculation becomes.

12x11x10x9=11,880

Example:
213 is a permutation of the numbers 123, as is
321 etc.

Where the order doesn’t matter, it’s

a combination

Example:

10 students chosen out of a group of 250
students — regardless of the order in which the
students were chosen they will represent a
combination of 10 of the 250 students in the
year group.

How many ways there are of getting two letters
from:a, b, c?
ab, ac, ba, bc, ca, cb

How many permutations are there?
There are 6 because ab and ba are considered
to be different because of the “order” of them.

How many combinations are there?

There are now only 3 because ab and ba are
considered to be the same as we no longer
care about the “order” of them.

It makes sense to think about the permutations
and eliminate the “duplicates” to get the
combinations.

an integer (whole
number). Multiples of 5
are:

1x5=5
2x5=10and so on...

Permutation

Any of the ways we can
arrange things, where
the order is important.
Each different order
counts as a new
permutation.

Combination

A selection of items from
a set of items where the
order does not matter.

Factorial

The product of a whole
number multiplied by
every whole number less
than itself. | ' |

Symbol

20=2x1=2
3=3x2x1=6
4=4x3x2x1=24

Other Topics/Units this could appear in:

« All probability units
+  Multiples in context
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SWB Working Above Unit 1d - Accuracy and Bounds| Appropriate Accuracy
ACADEWY This is the level of accuracy when both the upper bound and lower

Keyword/Skill Definition/Tips
Integer A positive or negative whole
number, or zero.
Rounding To change a number to a more

convenient value, by making it
bigger or smaller

Error Intervals bound are rounded in the same way and give the same value.
An error interval shows the range of values a number could For example, if UB = 12.3512 and LB = 12.3475
have taken before being rounded or truncated. Rounded to 1dp: UB =12.4, LB =123
An error interval is written using inequalities, with a lower and Rounded to 2dp: UB = 12.35, LB = 12.35
upper bound. Note that the lower bound can be “equal to” Rounded to 3dp: UB = 12.351, LB = 12.348
but the upper bound is not. So the appropriate accuracy is 2dp
2.5 has been rounded to 1d.p. so the error interval is

2.45<x<2.55 Truncation

Approximating a decimal number by dropping all decimal places

If you need help with this, you may find it useful to look back at past a certain point without rounding.
the Crossover Unit 8 — Rounding and Error Intervals knowledge For example, 3.14159265... Can be truncated to 3.1415. If this had
organiser. been rounded fo 4dp it would be 3.1416

Decimal place

The number of decimal places is
the number of digits after the
decimal point, including zero.

3.205, has three decimal places

1. Using Bounds with Addition or Multiplication

This may come in the form of a question talking about perimeter (adding lengths) area (multiplying lengths) or working out total
weights, costs or number of items. For this you would use the lower bounds (LB's) and upper bounds (UB’s) as you would expect.
Example

A rectangle has a length 14cm and width 5cm to the nearest cm.

a) What is the minimum perimeter of the rectangle?

Here we need the LB’s for the length and width.

LB of 14cm = 13.5cm. LB of 5cm = 4.5cm

Therefore, the minimum perimeteris 13.5+13.5+4.5+4.5 = 36cm
b) What is the maximum area of the rectangle?

Here we need the UB’s for the length and width.

UB of 14cm = 14.5cm. UB of 5cm = 5.5cm

Therefore, the maximum areais 14.5x 5.5 =79.75cm?

14cm

bem

Significant
figures

All of the digits in a number
starting with the first non-zero
digit.

3.205, has 4 significant figures
0.205, has 3 significant figures
0.005, has 1 significant figure.

Lower bound

The smallest value that would
round up fo the estimated value.

Upper bound

The smallest value that would
round up to the next estimated
value.

Underestimate

An estimate that is less than the
actual answer.

Overestimate

An estimate that is more than the
actual answer.

2. Using Bounds with Subtraction and Division
It is very common to see these questions as substitution questions. It is not as obvious which LB's or UB's you need for these, so you
need to think about it carefully.

Example 1 — Subtraction Example 2 — Division

a=b-c a=b=+c

b = 30 to the nearest 10 b=55102s.f.

LB=25UB =235 LB =54.5UB =555 O
c=8to 1s.f. c =25t 1d.p.

LB=7.5UB=8.5 LB =2.45UB =255

Minimum value of a Minimum value of a O
a=25-85=165 a=>54.5+255=21.373 (3dp)

Maximum value of a Maximum value of a

a=35-7.5=265 a = 55.5+ 2.45 = 22.653 (3dp)

Degree of A measure of how close an
accuracy estimate is to the actual answer.
The more decimal places or
significant figures you include, the
higher the degree of accuracy.
Substitute To replace letters with numbers
Truncate To cut a number short with no

rounding.

Other Topics/Units this could appear in:

*  A-level Units
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ORMISTON

SWB Working Above Unit 1e - Surds

ACADEMY

Surds

A surd is an irrational number that is the square root of a
positive whole number. The value of the surd cannot be
determined exactly, since they have infinite non-recurring
decimals. This means they cannot be written as a fraction.
Instead we leave them in surd form so that they are accurate
and easier to complete calculations with.

V2 = 1.41421356 ... which never repeats

Rules of Surds

General Rule

Vab = Va x Vb V48 =16 x V3 = 443
a_+a 25 25 5
b Vb 36 36 6

a+/c + byc = (a + b)\/c 25 + 75 = 9v/5

vaxya=a V7 xNT7 =7

Rationalising the Denominator

This is the process of changing the way a fraction is written so that the

denominator contains only rational numbers. But we must not change the

value of the fraction.
Example 1

To rafionalise the denominator of % we need to multiply it by a special

version of 1, so that we don't change the value of the original fraction.

We now have a
fraction where the
denominator is
rational, but the
value is still equal to
the original fraction.

Keyword/Skill Definition/Tips
Irrational A number that can be written as a
number decimal but not a fraction.
Surd The square root of an integer that is

irrational.

V4 =2 (not asurd)

V5 = 2.236067 ... (this numberis
irrational, so V5 is a surd)

3 \/7‘/ This fraction is
X

equal to 1 but the
numerator and
denominator are
the same as the
denominatorin the
original fraction

Perfect square

A number whose square root is an
integer. Perfect squares include;

1,4,9,16,25... 3Ix3=9

Simplify

To simplify a surd you reduce the
number under the square root to the
smallest number it can possibly be, by
removing a factor that is a perfect
square.

5

Example 2 - Rationalise the denominator; —=

5

3-V2
5 3+\/§/

Simplifying Surds

We need to use the rule Vab = va x Vb to help us with this as it
allows us to take out a factor that is a perfect square.

Example - Write V12 in the form avb

V12 can be written as the product of a rational number and a

surd;
V12 =v4x3
=V4x+3
Because 4 is a perfect square, this can be simplified to
VA xV3=2x+3
=23

Note that, like in algebra, 2 x V3 is written as 2v/3. This is called a
mixed surd.

Here we have
expanded brackets,
the same way you
would in algebra. If you
need help with this look
back at the Crossover
Unit 19 & 20 -
Expanding and
Simplifying/Factorising
knowledge organiser.

3—\/E=3—\/7x3+x/§

5(3 +v2)

T (B3-V2)(B+V2)

This fraction is equal to
1 but this time the surd
in the numerator and
denominator are the
negative of the surd in
the original fraction.
This is so that whenwe
expand the brackets
in the next step, they
cancel each other
out.

Rationalise the
Denominator

The process of rewriting a fraction so
that the denominator contains only
rational numbers.

Factor

A factor is a whole number that
divides exactly info another number,
they can be written in pairs of
numbers that multiply to make that
number. Factors of 12 are:

lTand 12 (1x12=12)
2and 6 (2x6=12)

3and 4 (3x4=12)

15 + 5v2

T 943V2 —3V2 — V4
_15+5V2

9 -2

_ (15 + 5v2)

7

Other Topics/Units this could appear in:

*  A-level units

Cdlculator Skills

In the case that a surds question appears on a calculator
paper, or you just want fo double check your work, you input
surds by using the square root button on your calculator. A
calculator will always put your answer in its simplest form.

Exams!

« Itis much more likely for surds to appear
on a non-calculator paper so the
examiner can see you manipulating
surds, so it is crucial in these questions to
show every step of your working out.

» If a question asks you to “leave your
answer in surd form”, this means you
answer needs to contain a surd, and you
do not change it to a decimal. 48
E.g. V7 and NOT 2.645...




ORMISTON

SWB Working Above Unit 2a - Expanding & Factorising

ACADEMY

Before starting work with expanding and factorising, you may find it useful to look back at the Crossover Unit 19 & 20 — Expanding &

Simplifying/Factorising knowledge organiser.

General quadratic expression: ax? + bx + ¢ (where a, b and ¢ are number values) a#0

Expanding Double Brackets
Example 1: Expand and simplify:

(2x +3y)(3x )

Expanding the brackets you get: éx2 - 2xy + 9xy — 3y?
Then be careful when simplifying. You must collect like terms.

|6x2]- 2xvll+ 9xyl— 3y2 = éx2 + 7xy — 3y2

Expanding Triple Brackets
Example 1: Expand and simplify: (x + 3)(x = 2)(x + 1)
When expanding friple brackets expand the first pair of brackets:

Expand
(x +3)(x-2)

X2+ 3X—2X-6=%x2-x-6

Then we are left with: (x2—x— 6} (x + 1)
We now expand these brackets, making sure to multiply every
term in the first bracket by everything in the second bracket
Expand
(x2—x=6)(x + 1) X3+ Xx2—x2—x—6x—6

Finally, simplify your answer: x3+ x2—=x2-x—éx—-6 =x3-7x-6

Difference of Two Squares

There are certain quadratic expressions you need to be able to
recognise:

x2-16
x2 and 16 are both square numbers/variables so we can apply a
certain rule here called the ‘difference of two squares’.

Jx? =x V16 = +4
We can put this straight into brackets:
(x+4)(x-4)

Factorising Quadratic Expressions

Example 1 Factorise: x2-3x-10

As the number on the end is a negative, the two numbers that
multiply together to make it means one must be negative and the
other positive. So write the factors of -10 down:

-1,10 -10,1 -5,2 -2,5
Out of these factor pairs -5 and 2 add together fo make — 3 so these
are the numbers we use:
(x-35)(x +2)

Factorising with a Coefficient of x2

Example 1 Factorise: 2x2+ 11x+ 15
The first step here is to multiply the coefficient of x2 by the number at
the end of the expression: 2x15=230

Then find two numbers that multiply to make 30 and add to make 11
1,30 2,15 3,10 5,6
5 and 6 add up to 11 so this is the factor pair we choose.

We then split the middle part of the equation up into the factor pair:
2X2+ 11x+ 15

2x2+ 5x + éx + 15
Split the equation in the middle and factorise both sides
22+ 5x+x+ 15 )
2x2 + 5x = x(2x + 5) X +15=3(2x +5)
X(2x + 5) + 3(2x + 5)

Factorise out the common bracket:
(2x + 5)(x + 3)

Keyword/Skill Definition/Tips

Expression One or a group of symbols representing a
number or a value. Can contain numbers,
variables & operations

Identity An equation that is frue no matter what
values are chosen

Variable A symbol for a number we do not know yet

Simplify To remove unnecessary terms and numbers

Expand To multiply out terms to remove the
brackets () (Opposite of factorise)

Coefficient A number used to multiply a variable

Variable

Factor An infeger that divides the number exactly
leaving no remainder

Factorise Write an expression as a product of its

factors. (Opposite of expanding)

Power/Index

The number of times a number is multiplied
by itself.

E.g. 10% <This means multiply 10 by itself 3
fimes->10x 10x 10

Quadratic An expression where the highest power is 2
Ex: x2

Term A single number or a variable

Highest The highest number or variable that divides

Common exactly into two or more numbers or

Factor (HCF) variables

Difference of
two squares

Two terms that are squared and separated
by a subfraction sign
E.g. a2-b2

Other Topics/Units this could appear in:

+ Forming and Solving Equations
+  Quadratics

+ Algebraic Fractions

+ Algebraic Proof

+ Simultaneous Equations

49

* A Level Topics




ORMISTON

SWB Working Above Unit 2b - Rearranging Equations/Formulae

CADEMY Keyword/Skill Definition/Tips
. . . . . . Expression One or a group of symbols representing a
Before starting work with rearranging equations/formulae, you may find it useful to look back at the Crossover Unit 21 & 22 - Solving number or a value. Can contain numbers,
Equations & ‘Subject of’ knowledge organiser. variables & operations
Equation An equation says that two things are equal
A formula usually has a single variable on one side of the equals sign. This is called the subject of the formula. Sometimes you will want
to rearrange the formula so that one of the other variables becomes the subject. To do this you use inverse operations (in a similar
way to solving equations) in order to isolate the new subject. Formula g/;:"sofsr fact written using mathematical
Example 1 Make r the subject of € = 2nr Example 2 Make x the subject y = g +3 Identity An equation that is frue no matter what
To isolate r, divide by 2 To isolate x, you first need to subtract 3 values are chosen
Variable A symbol for a number we do not know yet
C = 2nr y=:+3
£ tor -3 -x3 Simplify To remove unnecessary terms and numbers
y—3= 5 Inverse The operation that reverses the effect of
i — Operations another operation.
27 Next, multiply by 5 Addition & subtraction are inverse

We often write formulae with the subject on the left-hand
side, so this becomes:

r=—

2T

y-3=2
x5 x5
500—3)=x
x =50 —3)

operations

Multiplication & division are inverse
operations

Square & Square Root are inverse operations

Power/Index

The number of fimes a number is multiplied
by itself.

E.g. 108 <This means multiply 10 by itself 3
fimes->10x 10x 10

Example 3 Make r the subject of V = inrzh
We first need to isolate r2 by multiplying by 3 and dividing by mh

1
V= §TL’T‘2h
x3 x3

3V _
wh
Now we square root both sides

Example 4 Make x the subject 3x+5=y —ax

Get any term involving the variable you want on one side of
the equal sign.
3x+5=y —ax

+ ax + ax
3x+ax+5=y
-5 -5

3x+ax=y —5
Now we factorise out x:
x3+a)=y =5

+B+a) +B+a)

_y -5
x_3+a

Term

A single number or a variable

Rearranging

Use inverse operations on both sides of

Formulae the formula until you find the
expression/equation for the letter you need.
‘Subject of’ A certain variable needs to be by ifself on
one side of the equal sign
Example:
x =4y +10  xis the subject of this formula
Isolating the Using inverse operations fo get a variable
Variable on its own.

Other Topics/Units this could appear in:

+ Forming and Solving Equations
« Quadratics

» Algebraic Fractions

» Algebraic Proof

+ Simultaneous Equations
* A level Topics
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ORMISTON

Before starting work with sequences, you may find it useful to look back at the

SWB Working Above Unit 2c - Sequences ¢ ( Keyword/Skill Definition/Tips
ACADEMY Crossover Unit 49 - Sequences knowledge organiser - -
Sequence An ordered list of numbers or objects
Proving a Term is part of a Sequence Generating terms of a Quadratic Sequence aranged according fo a rule
You will be given a number and asked if it is part of a sequence. Term One of the numbers/objects in a sequence
You need to prove that it is either part of it orisn’t part of it. You will be given an nth term and asked to find some i i :
. Linear A sequence made by adding or subtracting
o . values of that sequence. You need to substitute numbers Sequence the same value
Ifitis part of a sequence, n will be a whole number into the nth term to generate the sequence.
Geometric A sequence made by multiplying by the
Example: Example: Sequence same value each time.
Is 46 a part of the sequence 3n - 22 . Quadratic A sequence involving a variable with a
Find the first 5 terms of the sequence n2 + 5n + 3 Sequence Eowf;ffsz
3n-2=46 o
fortnefistiem  n=1 V(s x1)+3=y | [Tem | memelrmas e T
3n =48 For the second term n =2 22+ (5 x2)+3=17 e '
+2  +2 o For the third term n=3 32+ (5 x3)+3=27 Triangular A number that can make a triangle pattern.
n=16 soitis apart of the sequence|| Forthe fourthterm n=4 42+ (5 x4) +3=39 Number E.g. 3 %
. I For the fifth term n=>5 52+ (5 x5)+3=53 ' o o o
If nis a whole number it is part of the sequence. io e o ® o o
If nis a decimal numberitis not part of the sequence. So the sequenceis: 9, 17,27, 39, 53 Fibonacci A sequence where the next number is found
Sequences by adding up the previous two terms
. Function A special relationship where each input has
L . %ﬁlﬁ tht f thi . a single output
Finding the nth term of a Quadratic Sequence Ind The nih term ot Inis sequence.
4, 11, 20, 31, 44 Coefficient A number used to multiply a variable

For a quadratic sequence the difference of the first difference
will be the same (we call this the second difference).

When a quadratic sequence has a second difference of 2, it will
involve n2,

When a quadratic sequence has a second difference of 4, it will
involve 2n2,

When a quadratic sequence has a second difference of 6, it will
involve 3n2,

The coefficient of nZis always half the second difference.

First difference +7  +9  +11 +13
Second difference 2 42 42

As the second difference is 2, it is going to involve n2

| then need to subtract the n2 sequence from the original

seguence.
_Original sequence 4, 11, .20, .31, 44
n? sequence 1, 4, 9, 16, 25
You will then be left with a linear
sequence, find the nth term of 3, +47: +4 1, +4 15, +4 19
this now: W AW LAWY,
4n -1

This combined with n2 makes the nth term for the
original sequence:
nth ferm = n2+ 4n -1

Variable

N,/
X

Other topics/units this could appearin:

+ Algebraic Proof
+ Core -Sequences & Series

Exam!
A linear sequence has a common difference.
A quadratic sequence, the first difference will

be different and the second difference will be
the same. You will need to know the difference
between linear and quadratic sequences. 5§




ORMISTON

SWB Working Above Unit 3 - Coordinate Geometry

ACADEMY

Perpendicular Lines

Lines that meet at 90degrees.
Their gradients will be NEGATIVE
RECIPROCALS of each other.

Parallel Lines

Lines that never meet.
They will have the SAME
gradient.

y=2x+1
y=2x-3

Circles

The equation of a circle is in the form X2 + yZ =T,

2

where r is the radius, and the centre of the circle is at

(0,0).

So a circle with equation X% + Y% = 16 looks like this:

x>+ 92 =42

Two ways of

wrifing the
same thing!

-
-

10

w

un
l
L)

wm T
-4

Graphs you need to be familiar with:

Quadratic:

When a'is

positive

Cubic:ax3+bx2+cx+d

When ais
positive
A

When ais
negative

When a'is
negative
N

Keyword/Skill Definition/Tips

Shown as a pair (2,4) to show a

Coordinate o
position on a set of axes.

An equation that has an x? as

Quadrrafic the highest power.

An equation that has an x2 as

Cubic the highest power.

1 divided by the number.
E.g. the reciprocal of 2is /2
The reciprocal of 10is 1/10
The reciprocal of xis 1/x

Reciprocal

. 1
Reciprocal:y = -

Exponential: y = 2*

\ 4

\

A 2D shape made from
drawing a curve that is always
the same distance from a
center.

Circle

Perpendicul | When two lines meet at aright
ar angle.

When two lines are always the
same distance apart and
never meet,

Parallel

Before starting this unit of work it may
help to look back at the Crossover Unit
31 - Coordinate Geometry knowledge

organiser.

Other Topics/Units this could appear in:

A-Level - Core:

+ Graphs & Transformations

« Straight Line Graphs

» Circles

* Functions & Graphs 52




ORMISTON

SWB Working Above Unit 4 - Surface Area and Volume

ACADEMY

Before starting work on this unit, you may find it useful to refer fo Crossover Unit 45 — Surface Area & Volume & Crossover Unit 46 — Similar Shapes

Pyrqmid Surface Area = [Base Area] + % % Perimeter = [Slant Length]

When side faces are the same:
Example: Slant length = 6cm. The base is a square with side lengths of 5cm.

Surface Area = Base Area + 2 x Perimeter of Base x Slant Length

(5x5) +% x (5+5+5+5) x 6

25+ % x 20 x 6

25 + &0

85cm? scm

Note: When the side faces are different, calculate the area of the base AND
the area of each tfriangular face separately and then add them up.

Volume = % x [Base Area] x Height

Example: Height = 10cm, The base is a square with side lengths of écm.
Volume = % x Base Area x Height

10cm

Keyword/ Definition/tip

Skill

Pyramid A solid object (3D) where the sides
are triangles that meet at the top.
(Apex)

Cone A solid object (3D) that has a
circular base joined to a point by a
curved side. The pointis called a
vertex.

Sphere A solid (3D object) shaped like a
ball. Every point on the surface is the
same distance from the centre

Frustum A pyramid or a cone with the top

cut off parallel to its base.

Surface Area

Total area of the surface of a 3D
shape

=% x (6x6)x10
- 12x ]03 Volume The amount of 3D space that
= 120cm écm something takes up
Cone Surface Area = Area of the Base + the Curved Area
r = radius Example: Radius = 5cm, Slant Height = 8cm
h = height Surface Area = Area of the Base + the Curved Area 8em

MXr2 +1 Xrxs
mx5%2 +mx5x8

=65mcm? or 204cm? (3 sig figs)

s = slanted height

Volume = % x [Base Area] = Height

< 

= Yaxuxr2xX h

=% xmx52 x V(82 - 52
s xmx 25 x V(39)
163.5cm3  (1dp)

Other topics/Units this could appear in:

A-Level - Pure 1 — Forming and Solving
Differential Equations

Exam Tip:

You will sometimes need to use Pythagoras
Theorem to find h, rors 53




ORMISTON

SWB Working Above Unit 4 - Surface Area and Volume

ACADEMY

Before starting work on this unit, you may find it useful to refer fo Crossover Unit 45 — Surface Area & Volume & Crossover Unit 46 — Similar Shapes

Sphere

Surface Area =4 x m x r2

=4xmx52

= 100mcm? or 314cm? (3 sig figs)

Formula you need to remember for the
exam:

Volume of a Pyramid:
% X area of base X height

Volume = 4 XWX The formulas you need for the surface
3 area & volume of a cone and a sphere
_ 4 3 are given to you in the exam so you do
The radius of this Sohere is 5em T3 XWX 3 not need to memorise them, just make
P ) sure you can use them!
= 524cm3 (3 sig figs)
Frustum (Shaded bit) scale Factor 10-5_ 2
—
Radius of top circle 4+2=2cm
A A
/1 \ . 1 2 3
7\ Volume of big cone —x 7z x4°x10= 167.6cm
/ \ 3
/ \ 5 2 3
/ \ cm Volume of smallcone | —x7zx2°x5=20.9cm
/ \
10cm / N Volume of Frustum 167.6—20.9=147cm?® 3 sig figs

Remember: The formulae for cones
are on the previous page

Length of big cone

Length of small cone

Area of curved surface

Surface Area of Frustum

V4% +10% = 10.77cm
V5% +2% =

(7x4x10.77)— (7 x 2x5.39)=101.5cm”

5.39cm

101.5+7x4° + 7 x2° = 164cm?

Keyword/ Definition/tip

Skill

Pyramid A solid object (3D) where the sides
are triangles that meet at the top.
(Apex)

Cone A solid object (3D) that has a
circular base joined to a point by a
curved side. The pointis called a
vertex.

Sphere A solid (3D object) shaped like a
ball. Every point on the surface is the
same distance from the centre

Frustum Usually a pyramid or cone with the
top cut off flat.

Surface Area Total area of the surface of a 3d
shape

Volume The amount of 3D space that
something takes up

Other topics/Units this could appear in:
A-Level — Pure 1 — Forming and Solving
Differential Equations

Exam Tip:

You will sometimes need to use the properties of
‘Similar Shapes’ and/or Pythagoras to calculate 54
some lengths that are required




@ gWCJBN Working Above Unit 5 - Transformations

ACADEMY

Combining Translations

Translations are movements in a direction.
Column vectors can be used to describe translations.
When two or more translations are combined, they
can be added together using vector addition.

From point A to point B and then to point
C the combined translation is:

5+1_6
—8 10/ \ 2

1 2 3 45 6 7

-

You will need to look at the \
Crossover Unit 47 — Transformations
knowledge organiser alongside this one,
as those skills are needed on this unit too.

\_ J

Other Topics/Units this could appearin:

Working Above Unit 10 - Similarity in 2D & 3D
Working Above Unit 17 - Functions
A level Core - Graph Transformations

Keyword/Skill

Definition/Tips

Preserved Properties

When a shape is tfranslated, its orientation
(which way up it is) and size do not change.
Only the shape’s position changes.

The orientation and size are preserved.

Every vertex (corner) has moved by exactly
the same column vector.

Preserved properties are the properties about
the shape that do not change when the shape
is fransformed. Which properties are preserved

is different for each type of transformation.

Column vector

(%)

Used to describe the
movement of a translation,
eg 4right, 3 down

Similar Shapes that are have the
same angles, but the side
lengths on one have been
enlarged by a scale factor.

Congruent Shapes that are exactly the

same, but may be rotated
(turned around) or reflected
(fipped over).

Invariant point

A point on the original shape
which has not been affected
by the transformation, so is in
the same place on the
tfransformed shape.

Describe State exactly what single
transformation could replace
the combined transformations
given in the question.

Combined Two or more transformations

transformations | have taken place. Each will

have been described fully g5




@ OSFWCE Working Above Unit 5 - Transformations

ACADEMY

Keyword/Skill

Definition/Tips

Origin

The cenftre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the tfransformed
shape.

Two or more tfransformations are often combined, and exam questions will ask you to Combinin
state the single transformation which would produce the same effect. mgﬁons
Complete each transformation exactly as stated in the question and then compare
the starting shape with the end result. Find a single tfransformation that will achieve
the same movement. A
1
xX[= —1i 6
Tip: This NEVER involves enlargements, because b
they change the size of the shape. =
]
—4
|
Example Exam Question i3
Shape Tisreflected in the line x = -1 to give i
shape R. Shape Risreflected in the liney =-2 to : 2
give shape S. Describe the single transformation !
that will map shape T to shape S. —1
(2 marks) !
1 .
6 -5 4 -3 2 410 > 4 5 6%
How to answer: 1
1) Reflectshape Tin the line x =-1 and label it R. |
2) Reflectshape Rin the liney=-2andlabelitS. Lol | ___ | | ___ N I A PR S A A |
3) Compare shape S with shape T and find a i - y= -2
single fransformation that move straight from |3
TtoS. P
Answer: Rotation, 180°, centre (-1,-2) i 4
|
1 -
=5
]
]
]
—0
]
]
—7

Describe

State exactly what single
transformation could replace
the combined transformations
given in the question.

Preserved
Properties

The size of the shape has been preserved
in this situation, but the orientation and
position have changed.
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ORMISTON
D
ACADEMY

Working Above Unit 5 - Transformations

Enlargements -
Negative Scale

When a negative scale factor is used, the shape is

enlarged and also inverted (reversed, as if it has Fact
been rotated through 180°). ractors
A centre of enlargement is always given, so you
need to measure the distance from this point to
each vertex of your shape.

This distance then gets multiplied by the scale
factor, reversing the directions and therefore
inverting the shape.

B is an enlargement of A
by scale factor —2, from

Y centre (3.2)

7
The vertex (1,1) on shape A

6 is 2 left, 1 down from the
centre of enlargement at

5 (3.2).

4 This distance has been
multiplied by the scale

3 factor -2 to give the
movement 4 right 2 up

5 (distance has been
doubled, direction has been

1+ - ; reversed). This gives the

/ vertex (7,4) on shape B.
T X
0 1 \# 3 4 5 6 7
_1 ‘ ‘|

Invariant
Points

Ve

Keyword/Skill

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

Centre of
enlargement

The point from which alll
distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.

|
|
-4 -3 -2 4 0 L] 2 3 4
|
|
|

The shape A has been reflected in the line
x =1 to give the shape B. The red cross
marks the invariant point in this reflection.
An invariant point is one which is not
altered by the transformation, so does not
move or change.

Origin

The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Preserved
Properties

There are no preserved properties
when an enlargement with a
negative scale factor is performed,
unless the scale factor is -1 as the size
would be preserved in this special
case only.

Invariant
point

A point on the original shape
which has not been affected by
the tfransformation, sois in the
same place on the transformed
shape.

Describe

State exactly what single
transformation could replace
the combined transformations
given in the question.

Inverted

Reversed in a similar way to
being rotated through 180°.

-
[

-
J




@ OSWCE Working Above Unit 5 - Transformations

ACADEMY

Enlarging Area

A rectangle with length 3cm and width 2cm has an area of 6cm?
It is enlarged by a scale factor of 2.

X 2
6cm?  [2cm
3cm This is the linea
scale facto
6cm

Because each of the two side lengths has been enlarged by
a factor of 2, the area has been enlarged by a factor of 22,

Finding the
Scale Factor

A triangle with base 4cm and height Tcm
is enlarged to give this new friangle.

Area=

2cm?
lcm X?

4cm 12cm

To find the scale factor, we compare the matching values for the
two shapes. These are the bases in this case because we know
both these lengths.

We can see that % = 3 so the linear scale factor here is 3.

We can now calculate the missing height and the area of the
enlarged triangle.

Height:1 X 3 = 3cm
Area: 2 X 32 = 18cm?

This is squared because it is a linear scale
factor and we are calculating area.

Using the

A shape and its enlargement are
Scale Factor

shown, with some dimensions.

24cm R

P
<«

To find the area of the enlarged shape, we need to
find the scale factor first, using the matching values.

¢

\_

~N

ou will find more information about these
concepts in the knowledge organiser for
Crossover Unit 46 - Similarity and

Congruence

J

Keyword/Skill

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,

24 4 Leave the scale factor in fraction form the shape will get smaller.
183 —itis more o;curo’re and will pe easier
to work with in further calculations. Similar Shapes that are have the same
To find the area of the enlarged shape, we multiply angles, but the side lengths on
the area of the smaller shape by the scale factor one have been enlarged by a
squared (it is squared because it is a linear scale scale factor.
factor and we are calculating areaq):
N 16 108 Congruent | Shapes that are exactly the
108 x (5) =108 x ? = T X16 =12 X 16 =192 same, but may be rotated
. ) (turned around) or reflected
The area of the enlarged shape is 192cm?. (fipped over).
Areqa= Area= Linear Scale
8cm? b64cm? Factor Invariant A point on the original shape
2cm To find the scale factor we point mhlih hc:cs nof ?een offe.c’rTehd oy
compare the matehing e transformation, so is in the
values, in this case the areas same place on the fransformed
because we know both areas. shape.
64 _ NG \ We will need to square root
8 because these are areas, and | [ Linear Describing a straight length.

we need the linear scale
factor.

The diameter of the enlarged shape is then

2 x /8 = 4+2 or5.66cm to 3s.f.
See the knowledge organiser for Working Above Unit 1e - Surds

58




ORMISTON

SWB Working Above Unit 6 - Quadratics. (1) Solving by Factorising and by Using the Quadratic Formula.

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19- Expand and
Simplify, Unit 20 - Factorising, Unit 21-Solving Equations knowledge organisers.

Solving Quadratic Equations by
Factorisation
You must be able to factorise quadratics in

order to solve quadratic equations using this

method.

Example1

Solve x2+ éx +5=0

This factorises into (x + 5)(x+ 1) =0

Each bracket needs to equal 0

x+5=0 or x+1=0
x=-5 or x=-1

Example 2

Solve x2+3x-10=0
This factorises into (x + 5)(x =2) =0
x+5=0 or x-2=0

x=-5 or x=2

Example 3

Solve x2—-6éx+9=0

This factorises into (x - 3)(x-3) =0

This equation has repeated roots
(x-3)2=0

This means there is only one solution, x = 3

In order to solve quadratic equations, you
need to be able to recognise when you
can solve by factorising or when you need
to use the quadratic formula or complete
the square. Sometfimes it will tell you which
method to use in the question.

You will also need to be able to solve
problems which involve solving quadratic
equations too. (See 2n9 slide)

Solving Quadratic Equations Using the Quadratic Formula

Example
Solve 3x2+8x+2=0 4 This is a hint for you to
Give your solutions correct to 3 significant figures. use the formula as you

wil not be able to solve

—b+Vp2—4 : by factorising. You wil
Xy = +V ac | You need fo learn this! need fo use a

2a calculator.

Figure out a, b and ¢
a=3 b=8 c=2

Using brackets here for a, b and see wil help fo

= — id calculati )
L o —®F (8)2—4(3)(2) | aveid calculation errors

2(3) You will gain 1 mark for substituting in a, b and ¢
-8 ++v64 —24 1 mark for simplifying
B 6
-840 _ -8 V40
= c 6
x =-0.279 x =-2.39
1 mark for
both

Keyword/ Definition/tip

Skill

Quadratic An expression/equation involving x?

(expression/

equation)

Factorise An expression written as a product of
it's factors.

Quadratic A formula for solving quadratic

formula equations. The solution of the
equation ax? + bx + ¢ =0 is given by

_ —b++Vb%—4ac
= 2a

Completing A method of solving quadratic

the square equations which involves rewriting
the equation x2 + px + q in the form
(x+a)2+b

Solution A value or values that we can putin
place of a variable (such as x) that
makes the equation true.

Coefficient A number used to multiply a variable.
Eg, 3x (3 is the coefficient)

Exam Tips
Quadratic formula questions will appear on one of the

calculator papers (2 or ) often worth 3 marks.

Other topics/Units this could appear

in:

A-level

Pure 1
-Quadratics

-Equations and Inequalities
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ORMISTON

SWB Working Above Unit 6 - Quadratics. (2) Solving by Completing the Square.

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19 - Expand and

Simplify, Unit 20 - Factorising, Unit 21 - Solving Equations knowledge organisers.

Solving quadratic equations by Completing the Square
This method can be used to give answers to a
specified number of decimal places or to leave
answers in surd form.

From previous learning, you may remember that;

(X + a)2=x2+ 2ax + a2

which can be rearranged to give:

X2+ 2ax = (x + )2 - o2

This is the basic principal behind completing the square.

Example 1
Rewrite the following in the form (x+ a) + b
X2+ 6x—7 Ignore the -7 to begin
Rewrite x2 + éx as (x + 3)2 - 9 with
Divide the coefficient by
Bring back the -7 so g - o
2_0_ UT IT INTO yOUr pracke
(x+3) ?7-7 and square it.
(x+3)2-16 Combine the constant terms to
get the final answer. (-9 =7 = -16)
Example 3
Solve x2 - 6x — 1 = 0 by completing the square.

Leave your answer in the form a + vb.
X2-6x=(x-3)2-9

Example 2

Rewrite x2 + 4x — 7 in the form (x + a)2 - b. Hence solve the
equation x2 + 4x — 7 = 0 giving your answer to 2 decimall
places. (Calculator paper)

Using the same method as example 1

X2+ 4x=(x+2)2-4
Bring back the -7 so

(x +2)2-4 -7 giving

(x+2)2-11

Ignore the -7 to begin
with

Divide the coefficient by 2
Put it info your bracket and
square it.

Combine the constant terms to
get the final answer. (-9 -7 =-16)

We can now rewrite the equation in the question as;

(X +2)2= 11 = Qgme=""_ Reamange

(x+2)2=11

x+2=++11

Use calculator

Take the square root of both
sides

This answer are in surd form and
sometimes you may be asked to

=2 iw/ll 4 |cqve like this. This answer

requires two decimal places.

x =-5.32 (to 2 decimal places)

Keyword/ Definition/tip

Skill

Quadratic An expression/equation involving x?

(expression/

equation)

Factorise An expression written as a product of
it's factors.

Quadratic A formula for solving quadratic

formula equations. The solution of the
equation ax? + bx + ¢ = 0 is given by

_ —b++Vb%—4ac
= 2a

Completing A method of solving quadratic

the square equations which involves rewriting
the equation x2 + px + q in the form
(x+a)2+b

Solution A value or values that we can putin
place of a variable (such as x) that
makes the equation true.

Coefficient A number used to multiply a variable.

Eg. 3x (3 is the coefficient)

(X-3)2-9-1 x=132 o
(X-3)2=10=0 . guumm=== Rearrange
(x-32=10 <+ ,

Take the Exam Tips

square root of
both sides

X-3=im /
x =3+ 10

Completing the square questions can appear on non-
calculator or calculator papers depending on how they
would like you to give your answer.

Other topics/Units this could appear

in:
A-level
Pure 1

-Quadratics

-Equations and Inequalities
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ORMISTON

SWB Working Above Unit 6 - Quadradtics. (3) Problems Involving Quadratics.

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19- Expand and

Simplify, Unit 20 - Factorising, Unit 21-Solving Equations knowledge organisers.

Example 1

The area of the trapezium below is 351cm?2

2X

X-4

Show that 2x2 + x-351 =0

Sla+b)h

x+5

%(x—4+x+5)2x

> (2x+1)(2x)
> (4x2 + 2x) = 351

2x2 + x = 351 o

2x2+x-351=0

«

This is your answer as it shows the
same equation as what is in the

question

You need to
know the
formula for
the area of a
frapezium =
>(a+b)h

Substitute in
values for a
and b and h

Simplify
Expand
=2

Rearrange

Example 2

Find the sides of the right angled triangle shown in the

diagram.

X-2

(x+5)% +(x-2)? =13 \
(X2 + 10x + 25) + (X2 - 4x + 4) =169

X2 + 6x + 29 = 169 -

2x2 +6x-140=0
x2 +3x-70=0

(x+10)(x-7)=0

This gives

=-10 or

Py ———

«—

x=7

x =7 give side lengths of;

5,12and 13

You need to
know
Pythagoras
theorem.

02 +p? =2

Substitute
Expand
Simplify
Rearrange
Divide all by 2

Factorise

Ignore the -10
as you
cannot have
a negative
side length.

Keyword/ Definition/tip

Skill

Quadratic An expression/equation involving x?

(expression/

equation)

Factorise An expression written as a product of
it's factors.

Quadratic A formula for solving quadratic

formula equations. The solution of the
equation ax? + bx + ¢ = 0 is given by

_ —b++Vb%—4ac
x= 2a

Completing | A method of solving quadratic

the square equations which involves rewriting the
equation x2 + px + q in the form
(x+a)2+b

Solution A value or values that we can put in
place of a variable (such as x) that
makes the equation true.

Coefficient A number used to multiply a variable.

Eg, 3x (3 is the coefficient)

Exam Tips
Completing the square questions can appear on non-

calculator or calculator papers depending on how they
would like you to give your answer.

Other topics/Units this could appear

in:
A-level
Pure 1

-Quadratics

-Equations and Inequalities
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ORMISTON

SWB Working Above Unit 7 - Simultaneous Equations. (Linear & Non-Linear)

ACADEMY

In order to be able to solve simultaneous equations you wil need fo
be able to solve linear equations (see units Working Above Unit 2a &
Crossover Units 21,22 and 50 for a recap)

You also need fo be able to use substitution.

You can find a recap of Himination Method for Simultaneous
equations in Crossover Unit 51.

In order to solve simultaneous equations involving, you wil need to be
familiar with substitution method.

Example 1
Solve the equations: y = 2x + 3, 3x + 4y = 1

It is useful to label the equations to help with method.

y=x+3 (1)

Ax+4y=1 (2
You wil notice that the first equation is in the form 'y = therefore we
can use substitution method.

Equation (1) is in the form y =, so we don’t need fo rearrange.

Substitute the right side of equation (1) info equation (2) for variable .

This gives; 3x + 4 (2x + 3) =1
Now expand and solve;

3X+8x+12=1
1Ix+12=1
11x=-11
x=-1

Substitute x=-1 infoy =2x + 3
y=2+3
y=1

TEST the value both equations;
y = 2x + 3 which gives;
=2+3

3x + 4y =1 which gives;
-3+ 4=1

Solutions are correct, sox=-1,y=1

To solve a pair of simultaneous equations when one is
linear and the otheris non linear (quadratic)

You must always substitute the linear equation into the
non-linear equation.

Example 2

Solve these simultaneous equations
X2 +y2=5 (1)

X +y=3 (2)

Rearrange equation (2) to ‘x ="
x=3-y

Now you substitute this info equation (1) which gives;
(B-y)> +y? =5

Expand the double brackets and rearrange into a
quadratic equation.

9-6by +y?+y2=5

2y2—-6y +4=0 (We can cancel by 2 here)
y2-3y+2=0

Factorise
(y-1(y-2)=0
y=lory=2

Substitute for y in equation (2);
Wheny=1, x+1=3
x=2

Wheny=2,x+2=3
x=1

You should adlways give answers as a pair of values in x
and vy.

x=2,y=1 0OR x=1,y=2

Keyword/
Skill

Definition/tip

Simultaneous

A pair of equations with two unknown

Equation variables.
Both equations need to be solved at
the same time (simultaneously)
Substitution When a letter or expression in an

(In'linear/non-
linear
simultaneous

equation, expression or formula is
replaced by a number or an
expression.

equations)

Rearrange To change the subject of a formula,
so that a different variable is the
subject of the formula.

Variable A symbol for a number that we don't
know yet. Often thisis a letter such as
X Ory.

Coefficient The number in front of an unknown

quantity (the letter) in an algebraic
tferm.

Other topics/Units this could appear

in:
A-level

Pure 1- equations and inequalities

Exam Tips

* A non-linear simultaneous question will be
worth 4 marks in your exam.

+ To get started substitute the linear into the
non-linear equation.




Py Before starting work with probability trees and Venn Diagrams, you may find it

Ascﬂﬁ Working Above Unit 8 - Probability| o t6 100k back at the Crossover Unit 40 & 41 Probability and Probability Trees
and Crossover Unit 3 Venn Diagrams knowledge organisers.

Replacement

2in 4 The probability of gefting a If we got ared marble before, then probability of
- ® blue in the first bag isg getting a blue marble from the second bag is % = % gee

2in5 -

! _—7 @@ "

0O But affer taking one out the If we got a blue marble before, then probobnml/ of

ee‘ \&; ] "14 chances change! getting a blue marble from the second bag is " ee
® " + With replacement the events are independent (the chances do not change) 66

L + Without replacement the events are dependent (the chances change)

Tree Diagrams and Conditional Probability marbles

There is a § chance of pulling out a Blue marble, and a g chance for Red.

We can go one step further and see what
happens when we pick a second marble:

Now we can answer questions like "What are the chances of drawing 2 blue marbles?"
Answer: itis a % chance followed by a i chance

2 0_',!’4/‘700 2 Q.’/a

0g®
y °e® ST e e y - Fb‘e‘
) 4 e CLE E
2 < 2

_2 _ 1

2 o 1
~ 5 X7 T 20 10

The chances of drawing 2

Keyword/Skill Definition/Tips
Probability
number of successful outcomes
total number of possible outcomes
Dependent One outcome affects another
event Example — choosing one red card
reduces the chance of choosing
another red card
Independent One event does not affect the
event probability of the other.
Mutually Two events that cannot happen at the
exclusive same time, i.e. if you cannot turn left
and right at the same time
Conditional The probability of something

happening, given something else has
occurred

Sample space

The set of all possible outcomes of an
experiment.

. 1
530\ - \ blue marbles is m
@3 - @4 _@ @3 @7 T
T Qe e 5 - ee® _—— %
ez 8, ez %
4 ®e T T
Notation P(B|A) means "Event B given Event A"

» In other words, event A has already happened, now what is the chance of event B2
P(A) means "Probability Of Event A"

"Probability Of" "Given"
P(B|A) is also called the "Conditional Probability" of B given A. / \
So the probability of getting 2 blue marbles is: P( A and ) = P( A ) X P( | A )
1 \ N\
PERTT e P(A) x P(BIA) = =
) . e e® - PAXPBIA) = 75 Event A
P(A) = < Og .
'~ 5 o0 Key Point! Probability of event A and event B equals
. / —y— the probability of event A times the probability
0o, If A and B are independent of event B given event A"

®e then, P(B given A) = P(B)

Theoretical Number of Favourable Outcomes
Total Number of Possible Outcomes

Relative Number of Successful Trials

Frequency Total Number of Trials

Experimental An estimated probability based on the

Probability results of an experiment. The more frials
are performed, the more reliable the
results

Trial Activity or experiment

Outcome Result of a ftrial

Event One or more outcomes of a frial

Other Topics/Units this could appear in:

63
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ORMISTON

SWB Working Above Unit 8 - Probability

ACADEMY

Before starting work with probability trees and Venn Diagrams, you may find it
useful to look back at the Crossover Unit 40 & 41 Probability and Probability Trees
and Crossover Unit 3 Venn Diagrams knowledge organisers.

Venn Diagram Notation

The intersection of two sets, AN B
consists of the elements common
fo both sefs A and B

A B

The union of two sets, AUB
consists of the elements which
appearsin at least one of the
sets AorB

A B

The complement of a set A’
consistent of the elements
which are not in A.

A B

Conditional Probability and Venn Diagrams A B
You can use Venn diagrams to calculate conditional
probabilities.
The Venn diagram shows the probability
attached to two events A and B
) P(AnB) P(A n B)
P(A given B) P(® given A)
03 3 _A_» -_g__ O 3 3 A B
A ——— — = \ e . - - e
03 +04 1 \ \ 032 +02 5 / / \\\
(03 ) 04 | I' 0.2 I 03 )

P(A and B) \ fie /
- 6 7 \Z // - P(Ape(igc)i B)

\'\-»»7_/_' \>/_
P(A)

Keyword/Skill Definition/Tips
Probability
number of successful outcomes
total number of possible outcomes
Dependent One outcome affects another
event Example — choosing one red card
reduces the chance of choosing
another red card
Independent One event does not affect the
event probability of the other.
Mutually Two events that cannot happen at the
exclusive same time, i.e. if you cannot turn left
and right at the same time
Conditional The probability of something

happening, given something else has
occurred

Conditional Probability and Two Way Table

An insurance company records from 200 accident claims.
The table shows the speed of the car and weather conditions during the accident.

Wet Dry Total
Speeding 11 21 32
Not speeding 77 91 168
Total 88 112 200

32
P (B) =300 =0.16

1
8

Ais the event ‘it is wet’
B is the event ‘a caris speeding’

Are A and B independent?

1
P (B given A) = vy = 0.125 (11 out of the 88 cars were speeding when it was wet)

P(B given A) # P(B), so A and B are not independent

Key Point! If A and B are independent then, P(B given A) = P(B)

Sample space

The set of all possible outcomes of an
experiment.

Theoretical Number of Favourable Outcomes
Total Number of Possible Outcomes

Relative Number of Successful Trials

Frequency Total Number of Trials

Experimental An estimated probability based on the

Probability results of an experiment. The more trials
are performed, the more reliable the
results

Trial Activity or experiment

Outcome Result of a frial

Event One or more outcomes of a frial

Other Topics/Units this could appear in:

64
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ORMISTON

SWB Working Above Unit 9 - Direct and Inverse Proportion

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 52-Direct and Inverse
Proportion knowledge organiser.

Reminders:

Direct Proportion
y is directly proportional to x

Example 2
y is directly proportional to the square of x.
When x =6, y=27. Find y when x = 4.

Keyword/ Definition/Tip

Skill

Direct Two quantities change in the same

Proportion way. When one increases or decrease,
so does the other one.

Inverse As one quantity increases the other

Proportion decreases.

Equation The value of two expressions is equal.

(Shown by =)

Constant of
Proportionality

A constant value, written as k, relating
to amounts that rise or fall uniformly
together.

y XX k multiplied by x

P 4 y & X2 y =0.75x 42
Y =KX ks constant (of proportionality) y =kxx? y=0.75x16

27 =k x 36 y=12

Inverse Proportion 7
y is inversely proportional to x 36 k
v S — Kisdivided by x 0.75=k
Example 1 Example 3

y is directly proportional to vx

X

36 a

Y

2 5

Work out the value of a

y =kxa

2=kx\36
2=kxé

=k

[©WRN]

1
k==
3

(@]
1
W=
x
<
Q

15 =+a

152=¢g

a=225

R is inversely proportional to the square root of F. When R = 32,
F=16. Find FwhenR =16

Replace ‘inversely proportional’ with '=k +

k . 128
- VF - \F
i k o 128
"~ W16 ~F
32 i VF =8
= F =
4
k=128 F=82=44

Other topics/Units this could appear in:

 A-level
 Purel

+ Differentiation
+ Exponentials and Logarithms

e Pure 2

« Differentiation

Exam Tips

case.

* When you see words, “Inversely Proportional
to” replace with “=k +" to get you started.

+ These questions can range from 2-4 marks.

* You will gain a mark for finding ‘k’ in each
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ORMISTON

SWB Working Above Unit 10 - Similarity in 2D and 3D

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 46 — Congruence &

Similar Shapes knowledge organiser.

DON'T FORGET

Linear scale factor =3

»
»

Area scale factor =32 =9

»
»

4cm

Volume scale factor = 33 =27

12cm

Area Scale factor
Example
The 2 supermarket fickets are mathematically similar

“ i

The area of the smaller ticket is 7cm?2
Calculate the area of the larger fickets.

Corresponding lengths written as aratio=2: 6
1:3

Linear Scale factor =3

Area Scale factor=32 =9

Area of small ticket x area scale factor =
7 x 9 =63cm?

Reminder- Linear Scale Factor

=N h

A Bem

In order to find length DF
Write two of the corresponding sides as a ratio= AB : DE

5 :20
With a scale factor of 4 Simplify vl 4
To find DF- look at the corresponding This is the
length AC = écm scale
6 x 4 =24cm factor

Keyword/ Definition/tip

Skill

Similar Two shapes are similar when one
can become the other after
aresize, flip, slide or turn.

Length A measure of distance. How far

from end to end, or from one end
fo another.

Scale factor

The ratio by which a length or other
measurement is increased or
decreased

Volume Scale Factor

Example

A child’s rugby ball is 10cm long and has a volume of 200cma3.
It is similar in shape to a full size rugby ball. A full size rugby ball
is 22cm long. Find the volume of the full size rugby ball.

m
o

10cm

22cm

Corresponding lengths = 10 : 22
1:22

Scale factor =2.23

200 x 2.23 = 2129.6cm?

Ratio A ratio shows the relative sizes of 2
or more values.

Area The size of a surface

Volume The amount of 3D space something

takes up. Also called capacity.

Other topics/Units this could appear in:

+ Congruence
«  Geometric Proof

Exam Tips

* To help you start similarity questions you will
need to find the scale factor.
* You will gain a mark for recognising and

using area and volume scale factor.
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ORMISTON

SWB Working Above Unit 10 - Similarity in 2D and 3D - Problem Solving.

ACADEMY

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 46 - Congruence & Similar Shapes

Problem Solving with Area Similarity
Example 2:

Problem Solving with Area Similarity
Example 1:

A model yacht is made fo a scale of 2—10 of the size of the

real yacht. The area of the sail of the model is 150cm?2.
What is the area of the sail of the real yacht.

% can be written as the linear scale factor=1: 20

Area scale factor = 202 = 400

= 400 x area of model sail
= 400 x 150
= 60,000cm?

Area of real sail A 50 Euro note is a rectangle 165mm long and 82mm wide.

AN

The rectangles will be mathematically similar if the scale
factors for the lengths and widths are equal. You need to

Take care if you are asked to give your answer in m?2 show that they are different.

To convert from cm? into m2 you need to divide by 1002 Lengths Widths
= 10,000 133: 165 72:82
1 :1.240606 1 :1.1388...

The scale factors are different therefore the rectangles are
not mathematically similar.

60,000 + 10,000 = 6m?

Keyword/ Definition/tip

Skill

Similar Two shapes are Similar when one
can become the other after
aresize, flip, slide or turn.

Length A measure of distance. How far

from end to end, or from one end
to another.

Scale Factor

The ratio by which a length or other
measurement is increased or
decreased.

Show that the two rectangles are not mathematically similar.

Ratio A ratio shows the relative sizes of 2
or more values.

Area The size of a surface. The amount of
space in a 2D surface.

Volume The amount of 3D space something

takes up. Also called capacity.

Problem Solving with Area and Volume Similarity
Example:
Mark has made a clay model. He willnow make a clay statue that is mathematically similar to the clay model.

The model has a base area of 6cm? . The statue will have a base area of 253.5cm? . Use the area scale factor fo
Mark used 2kg of clay to make the model. calculate linear scale factor,
Clay is sold in 10kg bags. then the volume scale factor.
Mark has to buy all the clay he needs to make the statue.
How many bags of clay will Mark need to buy?

Area scale factor = 253.5 + 6 =42.25

Linear scale factor = V42.25 = 6.5

Volume scale factor = 6.5 = 274.625

274.625 x 2 =549.25kg of clay needed
549.25 + 10 = 54.925kg clay needed
=55 bags

v

Other topics/Units this could appear

in:

« Congruence
« Geometric Proof

Exam Tips

* To help you start similarity questions you will
need to find the scale factor.

* You will gain a mark for recognizing and
using area and volume scale factor.
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ORMISTON

SWB

Year 9 - Science- B3a. Biological Concepts

Keyword Definition

ACADEMY
Magnification The number of times larger an image is than the initial object that produced it
‘ 1. Magnification 2. Plant and animal cells : compare and contrast Objective lens The part of the microscope that is closest to the specimen
Resolution The smallest change that can be measured by an instrument
Golgi Bodies Cytoplasm %Mﬁ —_— Nucleus The conftrol cenfre of the “eukaryotic cell”
Image % Centriokes )\ Eukaryofic A cell with a nucleus
: <
: Nucleus —— "y Ghiomplasts Microvilli (us) A tiny fold in the cell surface membrane of a cell, increase the surface area of the
Vacuole / Primary cell
oge Cell Wall
Actual Mdg.nlflc- N Soscrdiy Adaptations The features of something that enable it to do a certain function
ation Cell Wall
Cell Memb: Gametes A haploid cell produced by meiosis used for sexual reproduction
Mitochondria e )f \—_j? P P i ©
Animal Cell Plant Cell Haploid A cell or nucleus that has one set of chromosomes. Gametes are haploid
3. Enzymes and food tests 6. Active "qnspo” Epithelial cells A cell found on the surface of internal organs
Chromosomal DNA The main bulk of DNA found in a cell. In humans, 1NiS DNA is found in chromosomes
Name of large Name of enzyme | Digested Food test Positive
biclogical that digests it molecule result Prokaryotic A cell with no nucleus is prokaryotic
molecule
Carbohydrates  Carbohydrase Glucose Starch Blue/black colour Monomers A small molecule that can join with other molecules like itself to form a polymer
— Starch — lodine solution K ..
e 6 Green, yellow, Polymers A long-chain molecule made by joining many smaller molecules (monomers)
200000 Glucose orange, brick red
e & - Benedict's colour Biuret test A test that uses copper sulfate solution and potassium hydroxide solution to test for
solution proteins. It turns from blue to purple in the presence of proteins
Proteins Protease Amino acids Biuret reagent Violet colour dict ot oot 1o defect th fred ( G in food
Benedicts solution solution used to detect the presence of reducing sugars (eg. Glucose) in foods
ADOD o AR ® P gsuganted
Lipids Lipase t?"f:;:h:":cms A A Calorimeter Apparatus used to measure the energy content of substances by burning them and
m - measuring the temperature increase
. . : : — )
5. Osmosis Ethanol emulsion test A test using ethanol to detect lipids (fats) in food
Partially permeable membrane Active site The space in an enzyme where the substrate fits during an enzyme-catalysed
4. Enzyme substrate complex \\I = reaction
e L d i . Sucrose K K K
5 e l 5 molecule Denatured A denatured enzyme is one where the shape of the active site has changed so much
L ° o —> ’ . ‘ that the substrate no longer fits and the reaction can no longer happen
Water L ® L
B molecule .o o ° I— < . Optimum The temperature at which an enzymes rate of reaction is greatest, or at which a
active site products e | . o temperature population of microorganisms grow most rapidly
\, & w e [ I °
Bt so,uﬁo:ccmaimng 1 S B s Osmosis The movemenf of water from a high concentration to a low concentration through a
a high concentration of containing a low partially permeable membrane
enzyme-substrate complex water molecules conlcenltration of water
melecules Active Transport The pumping of particles across a cell membrane from a low concentration to highG®9
'> concentration (requires energy)
[ Net movement of water molecules




ORMISTON

SWB

Keyword Definition

KS4 Biology - Cells and Control

ACADENY anaphase The stage of mitosis in which the separated chromosomes move away from each other.
In prophase the By the end of metaphase, The chromosome copies  In telophase a A cell surface membrane| acn)
el Lol e o T T O L cancercell [ Cellthat divides uncontrollably.
fibres appear. fibres across the middle of  the cell on the spindle chromosomes to cytokinesis. Cell walls "
the;cel. fibree.Thiz s enaphase: o nuiclel form in plent cele: h ) Scentation cell cycle A sequence of growth and division that happens in cells. It includes interphase and mitosis, and
\V/ leads to the production of two daughter cells that are identical to the parent cell.
clone Offspring from asexual reproduction. All the cells in a clone are genetically identical to each other
. . 3 ) Sangaton and to the parent's cells.
cytokinesis When the cytoplasm of the cellis separated as the cell membrane is pinched to divide the cell into
7 garsc plan two daughter cells.
spindle fibres
B the stages of mitosis daughter cell | New cell produced by cell division.
13.5 . . o
‘ZE :Z.ﬁm adult Hoad stem el diploid A cell wﬁh two sets of chro.m.osomes.
s atst / \ DNA The copying of the DNA within a cell.
‘Z'E s artly specialised arlly specialised replication
25th
5 "§ o pb\oZd gteem cl,ell o pimmyunzesystem 4 haploid A cell with one set of chromosomes.
£75 0.4th ,
= zg // \ / \ . interphase The stage when the cell prepares itself for the process of cell division, and DNA replication takes
4§ he S0 percenie cuns s 0 place. The cell also makes more of its sub-cellular structures.
zg Lo ooty o o besias ol e & ".l. y 0 metaphase The stage of mitosis when the chromosomes line up across the middle of the cell.
mass above this curve and half - )
1% equal to or below the curve. ... ' i - - — - - -
R R SRR RERRRSR A dtelts redbood el il Hood el \ mitosis The process of cells dividing fo produce two daughter cells that are genetically identical to the
Age (months) , . o A parent.
I?P Wkt grap s o i s T s e, I o (elllsa[e ﬂw in martow in thg middle of long bones (such as the — prophase The stage of mitosis in which the nucleus starts to break down and spindle fibres appear.
growith of one baby femur). They continue to divide throughout ife to produce new blood cells. —
cell body (contains nucleus) Boddrias reconie Mpulass telophase The stage of mitosis in which the chromosomes arrive at opposite ends of the cell and the nucleus
from other neurones.
dendron ¢ membrane reforms.
differentiation | When a group of similar things, such as cells, become different in form from each other.
percentile A Zoth division of a group. For example, 10 per cent of the data items are below the 10th percentile
: - N ) . and 50 per cent are below the 50th percentile.
Dendrites receive impulses direction of impulse Axon terminals pass f
from receptor cells. impulses to other neurones. npdion 1 SRR cote elongation When something gefts longer (such as a cellin a plant root or shoot before it differentiates into a
D a sensory neurone Camotorneurone specialised cell).
T adult stem Stem cell found in specialised tissue that can produce more of the specialised cells in that fissue for
cell diﬁ.‘erentiation k cell growth and repair.
i cancer Disease caused by the uncontrolled division of stem cells in a part of the body.
Although all animals develop from a single cell, not all the cells in their bodies ;
are the same. Cells produced by mitosis are the same as the cell from which = \ oboes mon embryonic Stem cell from an early embryo that can produce specialised cells of many different types.
o j o\ stem cell
they were formed. However, the new cells may then change in different ways, )
y o ! . y 8 VS i rejection When the immune system attacks and kills cells and tissue that come from another person, such as
50 they become specialised for different functions. The process that changes sutaceoinent gl gaptiat blood (after fransfusion) or stem cells.
T . T . . . e {’M i diffuse across - - - -
less specialised cells into more specialised ones is called differentiation. S ——| The long extension of a neurone that carries an impulse away from the dendron or dendites
towards other neurone




ORMISTON

S siis

KS4 Biology - Genetics

Keyword Definition

- , — - . chromosome A structure found in the nuclei of cells. Each chromosome contains one enormously long DNA
The gamete-making cell has The chromosomes replicate The cell divides into two and then into two again.
two sets of chromosomes. It is (and the copies stay stuck to Each of the final four daughter cells has a copy of one i i
diploid (2n). one another). chromosome from each pair. They are haploid (1n). molecule pOCked up with profems.
daughter cell A cell produced by another cell that has divided.
=y diploid A cell or nucleus that has two sets of chromosomes. In humans, almost all cells except the sperm
one set of the other set of //g‘ and €gg cells are dlp|OId
chromosom?s chromosomes x - - - —
Sermm=e = 4 EN DNA Deoxyribonucleic acid. A polymer made of sugar and phosphate groups joined to bases. One
U molecule of DNA is found in each chromosome.
— fertilisation Fusing of a male gamete with a female gamete.
- el - gamete A haploid cell used for sexual reproduction.
pair of DNA replication " - " — "
chromosomes gene Section of the long strand of DNA found in a chromosome, which often contains instructions for a
- protfein.
D meiosis (simplified to show just two different types of chromosome) genome All the DNA in an organism. Each body cell contains a copy of the genome.
chromosomes P — super (called decyribose) . . haploid A cell or nucleus that has one set of chromosomes. Gametes are haploid.
- /" — a phosphate - . . " "
phosphate / hydrogen  group, a sugar meiosis A form of cell division in which one parent cell produces four haploid daughter cells.
group // boPd and a base
/ / /
‘ replicate When DNA replicates it makes a copy of itself.
zygote Another term for ‘fertilised egg cell’.

yimaAa

base (in DNA)

Four substances that help make up DNA, often shown by the lefters A, C, G and T. Pairs of bases
form ‘links’ between two ‘spines’ formed of phosphate groups and a type of sugar.

chromosome

A structure found in the nuclei of cells. Each chromosome contains one enormously long DNA

A chromosome contains - . .
The nucleus of a cell one long DNA molecule ,:‘é\ <y molecule pGCked up with profems.
ins ch : hat is tightly coiled == . — -
contains chromosomes :,,,fte'ss gfotgfg"hi.d";?;y DNAs a _ _complementary base pairs complementary | Two DNA bases that fit into each other and link by hydrogen bonds. There are two types of
shape:together. double:helix: SRCe e phlielsosinncrgeie base pair complementary base pair: A linking with T, and C linking with G.

A DNA is packaged up tightly with proteins in a chromosome. B the structure of DNA double helix Two helices joined fogether.

b el e SpeHTEKIng ol male male allele Most genes come in different versions called alleles. So a gene for eye colour may have one

sex
— chromosomes — [ version (allele) that can cause dark eyes, and another allele that can cause pale eyes.
henotype The characteristics that a certain set of alleles display.
i T possible A ‘L P typ play
N\ A/ gametes | (X O-CY - possile : _ : — :

= } ' & Wi gametes @-@- genotype The alleles for a certain characteristic that are found in an organism. Written in a shorthand using
‘«"/ x \\,‘ gametes @ ) female @ @ @ letters to represent the alleles (with the dominant allele having a capital and being written first).
s - \ c female @ @ dominant Allele that will always affect the phenotype (as opposed to a recessive allele, whose effect will

_<: not be seen if a dominant allele is present).
1
different possible recessive Allele that will only affect the phenotype if the other allele is also recessive. It has no effect if the
binati . .

l 1 Z??;r;.“:;ﬁgs other allele is dominant.

— — ) P The boxes show the possible heterozygous When both the alleles for a gene are different in an organism.
[ -~ \ (/ ) pgslfsf?bri?iz:es £ < - \\1 combinations in the offspring. - . 1_
% /,/ \ ) - \\\7/// % J C Punnett square for parents that are homozygous When both the alleles for a gene are the same in an organism. !’

A genetic diagram for sex determination in humans

determination

~— B Punnett square for human sex

heterozygous for the CF gene
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1. Evidence for human evolution 2. Darwin's Theory of Evolution Binomial system The system of naming organisms using two Latin words
. . . . . T Evolution A change in one or more characteristic of a population over a

Ardi (Ardipithecus ramids) . Human like female fossil Evolu’rlorj isa chqnge in the inherited characteristics of a long period of fime

* Walked upright population over time. This occurs through a process called

* Long arms and short legs natural selection Genetic Differences between organisms caused by differences in the

*  Small skull and brain : variation alleles they inherit from their parents, or differencesin genes

caused by mutation. Also called inherited variation

Lucy (Australopithecus *  More human like female fossil than Ardi . The differences in a populo’rion gives some
afarensis) +  Walked upright better than Ardi .. Natural selection A process in which certain organisms are more likely to survive

* Arm and legs were the length between ape ¢ individuals an advantage. and reproduce than other members of the same species

g:d"hun;d; i <liahilv larder han Ardi . This individual is more likely to survive for longer and because they possess certain genetic variations
. ull an rain slightly larger than Ardi .
N N be able TQ breed TQ pass on dgswgple genes: Resistance When an organism has resistance to something, it is unaffected

Turkc:nc) I:_:v (Homca . . molr: r;umc_n :I:z f:'mail: foslsﬂ than Lucy . Nature is selecting the individual with the by it, or not affected very much
erecius Iscovere Y . alkea uprig efier than Lucy H H i H
Richard Leakey + Arm and legs were human length phenOType§ most suited to SUFVI\{O| ( survival of the . . X s e S

. Skull and brain larger than Lucy fittest). This is called natural selection. Pentadactyllimb | A limb that has five digits (fingers and thumbs). Amphibians,

reptiles, birds and mammails share this characteristics

Evidence for human evolution can also be gained from looking at stone Our understanding of evolution has also been helped by Classification The process of sorting organisms into groups based on their
tools, which become more sophisticated overtime the study of antibiofic resistance in bacteria characteristics

_ { Snetic Mutation Causes Drug Reslatance Kingdoms There are five kingdoms into which organisms are usually divided:
» — ; _ Non-resistant Bacteria Some mutations Drug resistant plants, animals, fungi, profists and prokaryotes
7 bacteria make the bacterium

multiply by bacteria multiply
exist the billions drug resistant and thrive. Selective When humans choose an organism that has a certain
breeding characteristic and breed more of these organisms, making that
o . . . . . chosen characteristic more and more obvious
3. Classification 4. Genetic Engineering and Tissue Culture
Varieties Groups of plants of the same species that have characteristics
that make them different to other members of the species
Kingdom —
The Tisste sample Tissue semples . . . I
number actertom 2 - suaped fon st n A g Geqehc ) Altering the genome of an organism, usually by adding genes
of Phylum / Ro parenl plant Medun onaing engineering from another species.
. I B ; .
organism DNA containing the insulin gene X o“ Plasmidis removed and cut [t e GMOs An organism that has had its genome genetically altered
i removed from the nucleus. open using restriction enzymes . " .
sglrr(])SpGCh C|aSS / Rest T o y : eeov:!:es sull &eneal «N goﬂ Thevector DNAandthe DNA being (genehc m0d|f|COT|On)
S HricTon entymes retry kol ¥ - . inserted have sticky ends. When mixed
gets / 3 wnn:@,,cenzvmet the piecesof DNA Yield The amount of useful product that you can get from something
combine. Thisis called recombinant
Sbmfflfr’ Order > e Denimensiintes Disease Unaffected or less affected by a certain disease
U ey 2 . Samples develop resistance
i Bacterium i
have ) / @O 5 5o 'eproduces ‘ into tiny plantlets — - — —
more Family / (o) @ O asexualy. .,_ao-_.—_-m Stem cells An unspecialised cell that continues to divide by mitosis to
features y ] b & @ produce more stem cells and other cells that differentiate into
common
/ S S A >4 Plantels planed Tissue culture Growing tiny pieces of tissue, or cells, in the lab
Spe_c Bacteria make human insulin. info compost . .
Yok Pests Animals that cause problems, such as damaging crops
Biological Using organisms to kill problem organisms, such as pests or weeds
X control
In genetic engineering, genes from the chromosomes of humans and other organisms are cut out of the DNA 72
Insecticides A substance used to kill insect pests

using enzymes. The genes are then transferred to the cells of the organism to be genetically modified.
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Cardiovascular Disease

ACADEMY
. . Nomatarry NomaiArry Cardiovascular disease
Transmission of Disease Communicable diseases: Non-communicable diseases: (CVD) is a general term for
ot B tow — - : ;
disease which involve the
Disease Symptom t:\::::::s;:)fn Control spread of disease by: Ea.used aolisStgn heart or blood vessels.
Vi Atherosclerosis is a cause of
) o scostow — ;
Preventing breeding of Common cold Diabetes 5 coronary heart disease
Malaria Re;::vr:nt Animal vector mosquitoes or use of a net to Protist P — where IlerF of fatty material
prevent being bitten. Influenza Cancer 3 - build up inside the coronary
& — Aunarmr Bod tow—| arteries, narrowing them. This
Remove infected leaf litter. T e reduces the flow of blood
Chalara ash Leaf loss and irb | I | hicl o - - Cholestorolonartory walls:
dieback bark lesions Airborne Clean all tools, vehicles an Fungus STDs Cardiovascular disease fhroqgh fhe . coronary
footwear. arteries, resulting in a lack of
oxygen for the heart muscle.
. Clean drinking water and . H H H H
Cholera Diarrhoea Waterborne good hygiene and sanitation. Bacteria Lysogenlc Vs Lytic Virus Lifecycle Atherosclerosis can be freated in two main ways by placing
a stent in the coronary artery and/or using lifelong
I “™N\_ Virus stiaches to col medication called statins. Lifestyle changes such as a
Vaccination programme. 3 and injects DNA Cell and ‘g'-" g““ . N . . .
Tuberculosis Lung damage Airborne Treat infection with Bacteria ! o - N many tienss, el heolfhy diet, exercise and no smoking are also vital in
antibiotics. el et C\\/D ( N reducing the risk of CVD.
N a) ® ) I __ Stents are metal cylinder
Sexual contact or Use of cond;lms / dean Occasionally, the viral grids which can be inserted
HIV Flu like illness bodily fluids. Treat :ffzct?:n with Virus Cel Iyses, ¥ & DA poycbiod ftom whs infto an artery to maintain
sleasin .
Direct contact. antiretroviral drugs. ! oo x"::“?:‘" initisting a lytic cycie . . o S blood flow by keeping the
Sl o circle &) ( Q: i " artery open so that the heart
i i . v ) i ysogent > c continues to receive enough
Ebola Haemorrhagic Bodily fiuid - AV'?LZ?Z?W t:bopfaople Virus - e " Lsegenia Oyoe O,\ : . v~ oxygen to functign
fever direct contact ’ = \—‘ R
[y , Rsesiniasiuy  cffectively.
Viral DNA inserts . e blOood and s
New viral DNA and proteins itself into the bacterial » Bacterium
are produced and assembled % chromosome. reproduces normally, i . .
/, \ : " Lfffcﬁl"“uv&'flfo’? Statins are drugs that lower top the liver producing too
Y . - ce! visH . . .
Defence Against Disease & 8§ Q\ much cholesterol and reduce the rate at which it is
e . Z deposited. Patients should change their lifestyle and have a
healthy diet. This reduces the risk of heart disease.
T e T e
Y 9 )
R a2 The Immune System
£ 8 g3 Obesity
ol o o al White blood White blood cells may . . .
Nasal hairs, sticky mucus ) ) cell ( @y — =3 ihoatEath daanie Excess weight (obesity) can make a person at risk of
and cilia prevent Respiratory system is “~ gest pathog A c ]
pathogens entering lined with mucus to pathogen cardiovascular disease, a stroke and Type 2 diabetes. A tool
through the nostrils. frap dust and called the Body Mass Indicator (BMI) can be used to calculate
3 e . . ey
_ . B pathogens. Cilia White blood cells may whether a persons weight lies within a healthy range.
8 ol *§v - move the mucus Whiteblood ) __, N\ A\ > produce antibodies
E 2 upwards to be osll "0 which bind to
0|2 ® \ swallowed. ) A pathogens BMI= mass ' kg l
6 % # antibodies Antibodies bound to pathogen
Tears, saliva and Hard fo penefrate 5| (hEIEht (m))2
Hyd hlori id 0 mucus contain an waterproof barrier. g 2 Micro- White blood cells may
rochloric aci o = White blood
y o = enzyme called S Glands secrete oil 21 ":e“” produce antitoxins
(PHT) Kills mos lysozyme which k which kil microbes. &2

ingested pathogens.

destroys i
microorganisms.

Chemical defence

which bind to toxins
produced by the
microbe.

* %
* 5+

& A:tzoxins‘l *

T

The use of BMI has limitations because it simply shows if a person
is carrying too much weight. It does not calculate if this is excess
fat, muscle or bone. The waist to hip ratio should be

considered alongside the BMI figure.




ORMISTON
° L] o . oy
SWB KS4 Biology Plant Structures and their Functions Keyword Definition
- toazoms YL (]| [ nucleus Active Active transport moves substances
= rootsitodeaves - i S solution . .
£ permanent Transport from a more dilute solution to a more
soper e[ . o vacuole concentrated solution (againsta
chioroplast ] cell concentration gradient). The energy is
palisade nucleus e umayon cytoplasm membrane provided by respiration
. cytoplasm Xylem Form hollow tubes made of dead
mesop .
Y « | Plants make use tissue.
sponay é of light energy [ Carbon dioxide + Water > Oxygen + Glucose Long cells with walls foughened by
. = from the waterproof lignin.
o P e g | _environment Water and minerals flow from the roots
£ | (ENDOTHERMIC) . . ..
—_——— 9 | “to make food CO, + H0 >0, + CiH,0, towards the leaves in one directionin a
o
(glucose) process called TRANSPIRATION.
Xylem vessels also provide support to
Waxy cuticle (top layer of | Reduces water loss from the Factor How the rate is affecteq | Himifing factors (why the the stem of the plant.
the leaf) leaf rate stops going up) Phloem Form tubes made of living tissue.
Ep;!dermal Guard cells open and close the Photosynthesis is an Cells have end plates with holes in
Issues stomata to control water loss and As the temperature of the | enzyme controlled them.
Guard cells and stomata - . .
allow for gas exchange (oxygen environment the plantis | reaction. If the Sucrose in solution move from the
and carbon dioxide). inincreases rate of temperature increases | t . fi dst
Temperature photosynthesis increases | too much, then the €aves 10 growing 1ips and storage
Cells near the top surface of the » . . ti in both di ti Thi ;
. leaf that are packed with -g (up to a point) as there is | enzymes become ISSUES IN DO Irecrions. 1NIs process Is
poliade | polsadocels | crioopis ha conir more neayfoine | deneied and e e called TRANSLOCATION.
chlorophyll. Both adaptations > " | decrease and stop There are no forces causing
maximize photosynthesis. 2 translocation to occur and so the
S N e eat 'anﬁOSed Surfﬁ]ci Ofes forngS.d ! Light infensity increases as sucrose is moved along using active
pongy ir spaces in the lea exchange so that carbon dioxide ) | . . .
mesophyll between cells can diffuse into photosynthesising | | o the distance between the | At point X another uptake which requires energy.
cells. [ plant and the light factor is limiting the rate
o sources increases As light | of photosynthesis. This Stoma
Hollow tubes strengthened | Ughtintensity | intensity increases so does | could be carbon
by lignified dead cells £ the rate of photosynthesis | dioxide concentration,
odopted for the Al!ows tr.onsport of water and S (up to a point) as more temperature or the - -
xylem transportation of waterand | mineralions from the roots to the 2 energy is available for the | amount of chlorophyll Guard Cell | Cells either side of the stoma that
mineral ions through the stem and the leaves. 3 chemical reaction.
plant in the franspiration °
stream k3]
- R . . End seed dormancy, promote
Cell sap moves from one Transports dissolved sugars from Carbon dioxide is needed Gibberellins f . ) fruit si
phloem phloem cell o the next the leaves to the rest of the plant for plants to make At point X another owering, InCrease 1rult size.
through pores in the end forimmediate use or storage glucose. The rate of factor is limiting the rate . . . .
walls (translocation). gizrzgg bhotosynthesis wil of photosynthesis. This Ethene Co(;\ftrol rlpenJlrng of fruit during storage
” « ond shoot Root hair cells have an increased concentration increase wheln aplantis | could be light intensity, and mransport.
Meristem ] New cells (crjoohs an sI %c_) surface area for the uptake of given higher temperature or the Weed Kil " g
fissue ips) are moJr he . ere”mc uding | | Ster by osmosis, and mineral ions concentrations of carbon | amount of chlorophyll AUXINS ee 'I ers, roo mg pOW ers, 74
root hair cells by active fransport. dioxide (up to a point). promoting growth in tissue culture.
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KS4 Biology — Animal Coordination, Control and Homeostasis (part 1)

The Human Endocrine System

The Menstrual Cycle

]— Thalamus

I~ Pititary gland

— Thyroid cartilage
of the larynx

{—— Thyroid gland

Thymus
(on posterior side
of thyroid)

t— Trachea

Pancreas

Uterus

Ovaries (lemale)

Testes (male)

Anti-diuretic

2| — Parathyroid glands

[ The PITUITARY GLAND ] An egg is released on day 14
ati
High leveks of High levels of o“:‘—‘fi‘
OESTROGEN 8 » |[LIH Bl
stimulate the RELEASES FSH OESTROGEN |26 . .
duction of LH inhibit the < | 3.0estrogen ] \
production o production of FSH ¢ |a.progesterone | 3/ |
{positve (negative feedback) E Yy )
E FSH STIMULATES egg 2

ripening and OESTROGEN
production (in ovaries)

}

RELEASES
PROGESTERONE

RELEASESLH

LH STIMULATES egg
release and STIMULATES
PROGESTERONE
production in the ovaries

PROGESTERONE
maintains the lining of
the uterus in preparation

High levels of
PROGESTERONE
inhibit the
production of LH |
(negative feedback) 96

Keyword Definition
Endocrine Cdllection of organs/glands in the human body
system that release hormones
Hormones Chemical messengers released from endocrine

glands that cause a change in bodily responses

Lining of the

Menstruation
uterus builds up

Lining of the uterus is

Lining breaks

&
)
<0 &
|

W oS !.f‘i [ {

U AHNIE

Target organ

The organ where a particular hormone is
released and effects

Metabolic rate

The rate at which the energy stored is
fransferred by all the reactions that fake place
in your body

Glycogen

How dlucose is stored as a polymer

Fight or flight

When the body prepares fo fight or un away

hormone (ADH) Kidney Controls water levels in the blood
Thyroid-stimulating Thyroid Stimulates the thyroid gland to secrete
hormone (TSH) \4 thyroxine
Luteinising Ovaries Stimulates egg release and
hormone (LH) progesterone production in the ovaries
Follicle-stimulating Ovaries Stimulates egg ripening and oestrogen

hormone (FSH) production (in ovaries)

for fertilised egg ' T ottt ®
Hormone Produced in... Causes...
i FF:H - Pituitary Stimulates egg ripening and oestrogen
Follicle stimulating - - -
hormone Gland production (in ovaries)
Oestr n Ovari Lining of the womb to develop. Stimulates
estroge aries pituitary gland to make LH
LH Pituitary Stimulates egg release and progesterone
Luteinising hormone Gland production in the ovaries
Progesterone Ovaries Maintains the lining of the womb
Contiraception

Prolactin (PRL) Breasts Stimulates the breasts to produce milk

Growth hormone All cellsin the

(GH) body Stimulates growth and repair

Low levels of thyroxine detected in the blood

The hypothalamus in the brain releases TRH into the blood

AV

TRH acts upon the pituitary gland

Pituitary gland releases TSH into the blood

N

TSH acts upon the thyroid gland

Thyroxine is released

N

Normal levels of thyroxine inhibit the release of TRH
and production of TSH. This is called negative feedback.

The pill - oral contraceptives that contain
oestrogen to inhibit FSH production so that
no eggs develop and mature. After taking
for a while egg development and release
will stop completely.

The mini pill and injections contain
progesterone. High levels stimulate the
cervix to produce a thick mucus which
stops sperm entering the uterus.

Implant or skin patches of slow release
progesterone inhibit the maturation and
release of eggs for a number of months or
years.

Spermicidal agents which kill or disable
sperm.

Barrier methods such as
condoms and diaphragms
prevent the sperm reaching
an egg

The 'coil’ or other
infrauvterine devices which
prevent the implantation of
an embryo

Sterilisation or vasectomy -
surgical methods of male
and female sterilisation.

response from a perceived danger. This response is
caused by the hormone adrenaline

Menstrual A roughly 28 day cycle of changes that occurs

cycle in the female reproductive system

Menstruation When the lining of the uterus breaks down and
passes out through the vagina, Also known as a
period

Ovulation When an egg is releases from its follicle in the
ovary, happens roughly on day 14 of the
menstrual cycle

Confraception | A method that prevents fertilisation and
therefore pregnancy. Confraception can be
hormonal or physical/barrier methods

ART Assisted reproductive technology that uses

hormones and other techniques to increase the
chance of pregnancy in infertie women.
Clomifene therapy is an example of ART

~
(8}
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Control of Blood Glucose

Blood glucose concentration TOO HIGH ]

|

[

The PANCREAS releases the hormone ]
insulin

|

|

Insulin_stimulates the movement of
GLUCOSE from the blood into cells

\

glucose into glycogen

Liver and muscle cells convert excess ]

Diabetes- a condition that causes a person’'s blood sugar level to become too high.

Type 1 diabetes

A disorder in which the pancreas fails to
produce enough insulin.

The lack of insulin causes unconftrolled
high blood glucose levels.

Excess weight (obesity) can make a person have a greaterrisk of developing type

2 diabetes.

A tool called the Body Mass Indicator (BMI) can be used to calculate whether a
persons weight lies within a healthy range.

The control of blood glucose concentration is
an example of NEGATIVE FEEDBACK. This
ensures that, in any conftrol system, changes are
reversed and returned back fo the set level.

The PANCREAS releases INSULIN

~ ™~
Blood glucose cancentration LIVER and MUSCLE cells convert
TOO HIGH excess GLUCOSE into GLYCOGEN
~ «
[ Normal blood GLUCOSE levels ]
~ —~——
Blood glucose concentration LIVER and MUSCLE cells convert
TOO LOW GLYCOGEN into GLUCOSE
™~ et

The PANCREAS releases GLUCAGON

Il - Underweight [ - Overweight
- [] - Normal weighfil] - Obese
Type 1 is normally treated with insulin BMI= mass k B
injections. height (m))2 100
(height (m))? | | o 1
Type 2 diabetes =
e N S
. (=2l V4
A disorder where the body cells no ¥ 70 =
longer respond to insulin produced by £ 60 55
the pancreas. 'g—,” —
=50 5
Obesity is arisk factor for Type 2 40
diabetes. 30
Type 2 is normally tfreated by controlling 5 EEEEEEEEEEE
the carbohydrate in the diet and by 120 130140150 160170180190 200
exercise. Height (Cm)
The use of BMI has limitations because it simply shows if a person is carrying too Male (waist : hip | Female (waist : hip | Health risk based
much weight. It does not calculate if this is excess fat, muscle or bone. ratio) ratio) on Waist : hip ratio
Very muscular adults and athletes may be classed as overweight or obese even 0.95 or below 0.80 or below Low sk
though their body fat is low. 0.9t01.0 0.81t00.85 Moderate risk
The waist to hip ratio should be considered alongside the BMI figure. 1.1or more 0.86 or more High risk76
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trachea

alveolus

bronchioles
(air sacs at the end)

capillary

CO; out
bronchus 0yin

/alveolar wall

red
blood cells

Trachea Carries air Rings of cartilage
to/from the lungs | protect the airway.
Carries air Splits into multiple
Bronchioles to/from the air pathways to reach
sacs (alveoli) all the air sacs.
Site of gas Maximises surface
Alveoli exchange inthe | area for efficient
lungs gas exchange.
Allows gas Oxygen diffuses
Capillaries exchange into the blood and
P between carbon dioxide
intfo/out of blood | diffuses out.

muscle layer

muscle layer

Artery

Carry blood away
from the heart

Thick muscular
walls, small lumen,
carry blood under

high pressure,
carry oxygenated
blood (except for

the pulmonary
artery).

Vein Capillary
Carry blood to the Conngcfs
heart on‘engs
and veins
Thin walls, large One cell
lumen, carry blood thick to
under low pressure, allow
have valves to stop diffusion,
flow in the wrong Carry
direction, carry blood
deoxygenated blood | under very
(except for the low
pulmonary vein). pressure.

Keyword Definition
Pumps blood to the lungs
o | Rightventricle Wlhefe gas exchange takes Diffusion The spreading of the particles of a gas
sorta | 2 pace. or substances in solution, resulting in a
+ .
venaava pulmonaryZartery 6 ] Pumps blood O'I’OUnd The.res’r neT movemen‘r Of por‘hcles from a
O o Left ventricle | of the body. Thicker cardiac . h th f o hiah
f) o muscle in the wall. region V\; eTre Tey are ora fllg er
@ £0 concenirarion ro an area or lower
‘-(>5§::;°nary T (g) Pacemaker Controls the natural resting trafi
o= (in the right heart rate. Artificial electrical conceniranon -
e 55 Ofriumg)’ pacemakers can be fitted to Surface The surface area to volume ratio can
rightBatrium 5 g correct irregularities. areas -I-O be CO'CU'OTed by d|v|d|ng an Objecf’s
e o |£°| Coronary Carry oxygenated blood to volume surface area (SA) by its volume
B 5 arteries the cardiac muscle. ratio
[0)
ightventricl e ; - -
renventnce = Prevent blood in the heart Cardiac Cardiac output = stroke volume x heart
Heart valves | from flowing in the wrong
direction. Output rate
Aerobic respiration Anaerobic respiration Stroke Cardiac output is the volume of blood
Respiration with oxygen. Occurs inside Respiration when oxygen is in short supply. Volume pumped by a ventricle per minute. The
the mitochondria continuously Occurs during intensive exercise units are cm?3 min-'!
) o Dunng hard exercise, muscle cells are HeOrT ROTe HeOrT I’OTe |S The number Of beGTS per
Glucose is oxidised by oxygen tfo respiring so fast that blood cannot minute (bpm)
fransfer the energy the organism needs fransport enough oxygen to meet their
to perform it's functions. needs. Glucose is partially oxidised to Strok Stroke volume is the volume of blood
produce lactic acid which builds up in Vr? € pumped by one ventricle per
Glucose + oxygen = carbon dioxide + || muscle fissue causing them fo become olume contraction (cm3)
water painful and fatigued.
Glucose - lactic acid pal ! . 5 CO. h
Plasma (55%) ale yellow ransports CO,, hormones
Factors affecting rate of diffusion (Biology only) fluid and waste.
ing Itusi gy only >
surface area Concen'irqhon Dﬁfusmn Red blood cells Carries Large surface area, no
gradient distance (erythrocytes)(45 oxvaen nucleus, full of
PP %) Y9 haemoglobin.
Diffusion is from e plasmaB5%
area of high White blood cells . .
Increased concentration to | The smaller the o (phagocytes and Pgrt of the Some produce antibodies,
surface area e buffyioatk 1% immune others surround and engulf
on exchange low diffusion «— (whitebloodZtells? %5 | lymphocytes)(<1 system pathogens
surface concentration. A distance to andlatelets) %) .
increases large difference faster the rate bioodtell e\
it in concentration of diffusion, redibloodrellss Fragments | Clump together to form
0 -
diffusion. wil increase rate 45%gerythrocytes) ‘r Platelets (<17) of cells blood clofs. 7
f diffusion.
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Year 9 - Science - C3a. Purifying substances

Solids

Liquids

Gases

Chromatogram

The end product in chromatography (paper with separated
components).

Arrangement Particles are close Particles touch each Particles are not in a
together, next to other and are next to regular arrangement.
each other. Particles each other. Particles The particles are
are inrows . Regular are not in a regular spaced out.
arrangement. pattern.

Movement Very little movement, Particles have some Partficles in gases

particles vibrate in
their fixed positions.
They do not move
from one place to
another.

movement. The
particles are able to
rollover each other.

have lofs of
movement and
move in all directions.

Challenge - energy
and attraction of
particles

Particles have very
little energy. The
particles are
atftracted to each
other.

Particles have some
energy. The particles
are aftracted to each
other.

Partficles have lots of
energy and there is
no or very little
attraction between
the particles.

Subllmlng

Deposmng

e ne N

~

AN
™
K

Freezmg
IVIel Qg

Physical change
(Reversible)

Chemical change
(Irreversible)

Solute The solid that dissolves.

Solvent The liquid that dissolves the solute.

Solution Formed when a solvent dissolves a solute.

Dissolve The actin which a solution is made (forming a solution).
Saturated When no more solute can be dissolved in a solvent.
Unsaturated When more solute can be dissolved in a solvent.

Atom Smallest component of an element.

Molecule A group of atoms chemically bonded together.
Compound Two or more different atoms chemically bonded together.
Evaporation Change of state where a liquid turns to a gas.
Condensation | Change of state where a gas turns to a liquid.

Filtration Separation technique where insoluble particles are separated

from soluble particles and liquid.

Crystallisation

Separation technique where the solvent in a solution is left to
evaporate, leaving the solute behind.

Distillation Separation technique where liquid mixtures or soluble solutions
For example — For example - frying can be separated based on their boiling points.
mel’npg chocolg’re an €gg Soluble Can dissolve in water.
Freezing water into - rusting
ice Insoluble Cannot dissolve in water.
No new substances One or more new Baseline The pencil line drawn at the base of the chromatography paper
or products formed. substances has been during chromatoaranh
There has just been a formed. Mixt T 9 i 9 r:r-) 2{ Fehemically bonded 1 h
change of state ixture wo or more different atoms not chemically bonded toge er._m
(solid, liquid, gas) Boiling point The temperature that a liquid tumns into a gas. 9
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A pure substance contains atoms of one single

element only. W
‘ @

...
, | 9@

pure substance - 1
element pure substance - 1

compound

h—

mixture - 1 element & 1

An impure substance is 2 or more different elements
and/or compounds together that are not chemically

e & bonded. AKA, a mixture. e O J
® o O o0°

compound mixture - 2 elements

Solutions f: - I il
Solvent + Solute > Solution L -J t;.-.;.

Making a saturated solution
1. Add solute to a solvent and stir.
2. Continue to add the solute until it no longer dissolves.

Filtration

> Filtration separates insoluble from soluble.

» Soluble substances and liquid are allowed through
the small holes in the filter paper and form filtrate.

» Insoluble particles cannot fit through the small holes
and are keptin the filter papers as the residue.

Crystallisation

» Heat the solution.

> Evaporate off the solvent, leaving the solute
behind.

> Crystallisation forms crystals of different sizes.

> If the solvent takes longer to evaporate, the crystals
have more time to form an order and therefore

Filter \ 7 Filter paper
larger. Gauze
Evaporating basin %/{
Residue Conical Flask Tripod ——— Bunsen Burner
Filtrate
Heat proof mat
Chromatography

» Draw a horizontal line, using pencil and ruler, 2cm
up from the bottom filter paper (pencil is insoluble).

» Add a dot of ink mixture to each ‘x’ mark evenly
spaced on the baseline.

» Measure 1cm depth of water (or other solvent) in a
beaker.

» Stand the filter paper up in the water, making sure
the waterline is UNDER the baseline (fo ensure the
solvent moves up the stationary phase).

» Take out the chromatogram when the mobile
phase has nearly risen to the top of the paper.

==

Distillation
» Heat the mixture until one solution evaporates to
become a gas (one with the lowest boiling point).
The evaporated liquid will rise up as a gas.

The gas will enter the condenser.

In the condenser delivery tube, energy will be taken
from the solution by the circulating water outside.
The gas will furn to a liquid- condensation.

The pure liquid will fall into a separate beaker.

The other liquid in the mixture will be left in the round-
bottom flask.

YV VYV V

YV V

Thermometer

><—Glass rod
Pr—Paper clip

<« Strip of filter

paper [«—Jar

+—Strip of filter
paper

Spot of ink

? Line drawn

by pencil — Water

Soot of ink

P Cold water out
Condenser

/ ".
Solution v Cold 3
water in )

T '

HEAT .
Pure liquid é

Making drinking water potable

Storage
m “ tank

Screen

Coarse | Sedimentation
filter tank

Water is essential for life. Water that is safe for humans
to drink is called potable water. Potable water is not
pure water because it almost always contains
dissolved impuirities.

For water to be potable, it must have sufficiently low
levels of dissolved salts and microbes. This is because:

dissolved salts can sometimes be harmful for 80
humans microbes can cause illnesses
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. . AT Reading the Periodic Table
SWB Year 9 - Science - C3b. Atomic Structure and the Periodic Table 9
Relative Atomic Mass
Atomic Structure i . R 19 (aka nucleon number):
S Sub-atomic particles The total number of protons
Dalton’s atomic model ) ) F and neutrons added
Atoms are mode.from smaller particles called subatomic fluorine together.
Proton particles. There are three type: 9
s | A i | Particle | Relative Relative Found?e Atomic number (aka proton
=4 | @ mass charge number):
A " The number of protons or
T g Proton 1 Positive, +1 | In nucleus electrons.
: Neutron
— Neutron ] Neutral, 0 | Innucleus Note: on some periodic tables, they are the wrong
Isotopes Electron Neglible | Negative,-| In shells :rxli/]oy up, just remember that the smaller number is
. ' . 1 " e proton number.
» Versions of an element with same atomic number (M) 1 orbiting
but different atomic mass. nucleus — "
« Number of protons is the same, but number of What's in my atom?
neutrons is different. Profons = atorm o
- Relative Atomic Mass is average of the masses of rotons = atomic number
the isot ighted by their relati Electrons = atomic number
€ IsoTopes, weighted Dy Theirrelative Neutrons = relatfive atomic mass subtract
abundance atomic no.
o N s th , 19 Atomic number = 9
* For example, Neon has three isotopes Relative Atomic mass =
—) F 19
Neon Isotope | Relative Abundance 1 2 fluorine
Mass (%) 1H 1H 9 Protons = 9
20 90.5 Hydrogen Deuterium Tritium EICCTI"OHS = 9
21 0.3 Neutrons = 19-9 = 10
22 52 F le, two isot of carbon
¢ For example, two isotopes : .
Relative atomic mass of Neon = p p b 32 Atomic number = 16
* - ) mass number is Relative Atomic mass =
20 X 90.5 + 21 X 0.3 + 22 X 9.2 12 < different 13 S vl '
= 20.2 c c
90.5+0.3+9.2 " ) ) " sulfur
6 < atont1r|1c number is 6 16 Protons = 16
« This is why some atoms have a relative atomic & same Electrons = 16
mass with a decimal point. * The existence of isotopes results in relative atomic masses not Neutrons = 32-16 = 16 81
being whole numbers
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ACADEMY

Mendeleev

+ Arranged elements by increasing atomic mass
but....

* He broke this rule and left some gaps if an element’s
properties weren't similar to the one above it.

* He thought the gaps were for elements that hadn't
been discovered yet and predicted their properties.

* When they were discovered, the properties
matched the predictions

Electron Configuration

Electrons orbit the nucleus in shells.

First shell holds up to two electrons
» Second shell can hold up to 8 electrons
Third shell can also hold up to 8 electrons

Third shell
Can hold up to 8 electrons

Second shell
Can hold up to 8 electrons

Can hold up to 2 electrons

: ;The relative atomic masses of copper and chlorine have not been rounded to the nearest whole number.

— PERIODS....increasing atomic mass, differing properties >
1 2 3 4 5 6 7 0
1 4
H He
Key 1 2
7 9 relative atomic mass 11 12 14 16 19 20
Li Be atomic symbol B C N (0] F Ne
4 atomic {prc;lon] numbear Elerrtlelnt Type tal ] 7 8 10
= non-metal ’—AIT_ eta
(9} 23 24 27 28 Eh 32 35.5 40
8 Na Mg Al si [ s cli Ar
soum magnesium skarvinam - ur eer o
S| 12 13 14 15 16 17 18
v
: 39 40 45 48 51 52 55 56 59 59 63.5 65 70 T3 i 9 a0 &4
i K Ca Sc Ti W Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
= potassam caciurm scandum Atanum wanadium chromium rmarganes ron coball recni oopper zine gt germanium ar L T " ey
3_ 19 20 21 22 23 24 25 26 27 28 29 30 N 3z a3 34 35 36
2 85 88 89 a1 93 a6 [946] 101 103 106 108 112 115 119 122 128 127 131
° Rb Sr Y Zr Nb Mo Tec Ru Rh Pd Ag Cd In Sn Sb Te | Xe
° rubedum ST YR IFConum rechesm Iyt echnatum TR rhadem exularchLam Sibvnr Cadmiam T Bn ArtmonTy L 1 L
'g 37 38 39 40 41 42 43 Es 45 46 a7 48 49 50 51 32 53 54
E’. 133 137 139 178 181 184 186 180 192 1895 197 201 204 207 209 [209] [210] [222]
3 Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg Ti Pb Bi Po At Rn
(=TT harsm AT LT hafar Aty DargEian henium | asmium il plasrum Qi ERCUny by wad DR udh ol 8 e O
55 56 57 T2 T3 T4 75 76 7 78 79 80 a1 82 a3 85 86
[223] [226] [227] [261] [262] [266] [264] [277] [268] [271] [272]
Fr Ra Ac* Rf Db Sg Bh Hs Mt Ds Rg Elements with alomic numbers 112-116 have been reporied but not fully
franciure radiusm - wm eartor T i A DOrgiam Boheum hassam Madrsram darrrslaum ol gRnium authenbcated
87 88 89 104 105 106 107 108 109 110 111
* The lanthanoids (atomic numbers 58-71) and the actinoids (atomic numbers 90-103) have been omitted.

Eleciron configuration and

Group 4
Silicon: 2.8.4°
15t shell 2"d shell 3rd shell

3 shells used = so the element is in the 3™ period

Example: Silicon
Aftomic numberis 14, so it has 14 electrons.

You build up electrons from the
first shell outwards, so in this case:

- First shell has 2

-Second shell has 8
- Third shell has 4

28
Si
silicon

14

This can be written as: 2.8.4; or drawn as:

e

how it links to the Periodic

Table:

Group humber: shows the
number of electrons in the
outer electron shell

Period number: shows the
number of electron shells
In the above example, we
can see Silicon belongs to
group 4, andisin period 3.  gp
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SWB KS4 Chemistry — Chemical Bonding and Types of Substances (part 1)
ACADEMY
8] : T
.g Parficles are oppositely charged ions Occursin cok;pp%unqr;formed fTrolm metals Keyword Definition
= combined with non mertats. lon An atom with an electric charge, caused by the loss
= or gain of electrons.
%’ Particles are atoms that share pairs Occurs in most non metallic elements and Cation A positively charged ion.
3 of electrons in compounds of non metals. Anion A negatively charged ion.
© Electrostatic force The attractive or repulsive force between two
2 lectrically charged objects.
o Particles are atoms which share o . tallic el ' d all clectncally charged objects
D delocalised electrons ccurs in metdiiic elements and alloys. Attraction The electric force that acts between oppositely
p= charged bodies, tending to draw them together.
Intermolecular force | Forces of atfraction which act between molecules.
Keyword Definition Atom The smallest unit into which matter can be divided
lonic bond A strong electrostatic force of attraction between oppositely without the release of electrically charged particles.
charged ions. -
Covalent bond The bond formed when a pair of electrons is shared between Element An element is a substance whose afoms all have the
two afoms same number of protons.
Metallic bond The type of bonding found in metals. Positively charged ions in a | | Compound A substance formed when two or more chemical
‘sea’ of negatively charged electrons. elements are chemically bonded together.
Lattice Structure An arrangement of many particles that are bonded together in a | | Transfer Movement of a particle from one place to another.
fixed, regular, grid-like pattern Share Two bodies having equal portions distributed between

the two.

Delocalised electron

An electron that is not associated with a particular
atom within a shell, or held in a covalent bond.

Melting point The temperature at which a substance changed fro the solid
state to the liquid state when heated, or from the liquid state to
solid state when cooled.

Boiling point The temperature at which a substance changed from a liquid to
a gas.

Charge Also known as electric charge, is a characteristic of a unit of

matter that expresses the extent to which it has more or fewer
electrons than protons.

Electrical conductivity

Allowing electricity to pass through.

Aqueous solution

A mixture that is formed when a substance is dissolved in water.

Molten

A substance that has been liquefied by heat.

Electron pair

Two electrons occupying the same orbital in an atom or
molecule, especially forming a nonpolar covalent bond
between atoms.

Proton A particle found in the nucleus of an atom, having a
positive charge and the same mass as a neutron.

Neutron A particle found in the nucleus of an atom having
zero charge and a mass of 1.

Electron A tiny particle with a negative charge and very little
mass.

Shell Area around a nucleus that can be occupied by
electrons and usually drawn as circles. 83

Nucleus The central part of an atom or ion.
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Metallic bonding

lonic bonding

Electrons in the outer shell of

Giant structure of

aregular pattern

atoms arranged in

metal atoms are delocalised
and free to move through the
whole structure. This sharing of
electrons leads to strong
metallic bonds.

X

000006
900.000

L—/ [ ]
Delocalised electrons

0000

High melting and
boiling points

This is due to the strong
metallic bonds.

Pure metals can

Atoms are arranged in

be bent and layers that can slide over
shaped each other.
Good conductors .
. - Delocalised electrons
of electricity and
heat transfer energy.

High melting Large amounts of
and boiling energy needed to
points break the bonds.
Do not lons are held in a
conduct fixed position in the
electricity laftice and cannot
when solid

move.

Do conduct
electricity
when molten
or dissolved

Lattice breaks apart
and the ions are free
fo move.

Electrons are
transferred so
that all atoms
have a noble

gas
configuration
(full outer shells).

Metal atoms lose
electrons and
become positively
chargedions

Group 1 metals form +1
ions
Group 2 metals form +2
ions

Non metals atoms
gain electrons to
become negatively
charged ions

Group 6 non metals form -
2 ions
Group 7 non metals form -
1 ions

+ -
Dot and
Cross e : ): ( )
diagram
281 (287 (2,8) (2,8,8)
Giant
structure

Lattices consist of a regular arrangement of

atoms
Structure » Held together by strong electrostatic forces of
attraction between oppositely charged ions
« Forces actin all directions in the lattice
If a compound name For example:
_ide endsin —ide, it '

two elements.

usually contains only

calcium + oxygen - calcium
oxide

ends in -ate, it

-ate

of which is always
oxygen.

If a compound name

usually contains three
or more elements one

For example:
Calcium + carbon + oxygen ->
calcium carbonate

84
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KS4 Chemistry — Chemical Bonding and Types of Substances (part 3)

Covalent bonding

Simple molecular compounds ||

Giant covalent structures

. Small amounts of energy Diamond Graphene and fullerenes
Low melting and
ore . needed to overcome the
boiling points intermolecular forces Contai
: i A ontains
Each Very hard. Rigid structure. < | Excellent | SOMET
Poor conductors of No free electrons to transfer carbon : ° Y » | conductor. clectrons
e’ecfn’cify energy. atom is Very hlgh STrong covalent c «{ ; 'HQ" .
melting point. bonds. 2 *>d 0o
bonded . ot ,
Simple molecular structures consist of atoms to four Does not ; o : Contains
Size of atoms >IMmp u uctu ( others conduct No delocalised || & | Single layer of Very strong. strong
and molecules joined by strong covalent bonds. This means 1S electrons. graphite one covalent
that atoms are smaller than simple molecules. electricity. atom thick bonds.
Dot and cross - Used for cutting tools due to being very hard.
N + Show which atom the Graphite
electronsin the Hexogonol
bonds come from Each Layers can rings of
- All e]ec’rrons are carbon Slippery. slide over corbor)
g Can be small identical atom is each other. OT(I’:WI]IS with
£ | molecules _N—n 2D with bonds: : & Buckminsterfull OTOW
H—N—H bonded to 0] uckminsterfu
% e.g. ammonia | + Show which atoms are three et very hlgh >frong o erene, Cy shapes. Can
5 H bonded togeth S melfing covalent = , also have
o gether others ) point bonds ) First fullerene fo | .~ 70 e e
I - It shows the H-C-H bond forming o o i : 2 be discovered. gf |
8 incorrectly at 90° layersof | < (pentagonal)
(] . . D g or seven
= 3D ball and stick model: hexagonal Sos—
2 ; . ——— (heptagonal)
S + Attempts to show the H-C- rings with Delocalised 5
2 “ Hbond angle is 109.5° Does caroon
£ 9 : no electrons i
2 covalent conduct bet aroms.
< lectricit erween
_ i bonds elec & layers
Can be giant H Simple polymers yers.
covalent L consist of large between Diamond, | .. Lots of energy
structures N chains of the layers graphite, meylﬂng needed fo break
e.g. polymers " hydrocarbons. silicon : ’rg strong, covalent85
Used for electrodes as is inert. dioxide points bonds.
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ORMISTON

KS4 Chemistry — Acids and Alkalis Keyword Definition
YW
ACADEMY — o T
I H* ion A positively charged hydrogen ion
The pH scale and OH-ion A negatively charged, diatomic hydroxide ion.
indicators Aqueous solution A mixture that is formed when a substance is dissolved in water.
Acid A solution that reacts with alkalis, turns litmus red and has a pH of less
acidic net_llt,.al alkaline that 7.
Red in acid. areen in Alkali A solution which contains an excess of OH- ions, turns litmus blue and
Acids produce hydrogen || Universal indicator - 9re . has a pH greater than 7.
. ! - neutral and blue in alkali 5 - - dio T
Acids ions (H*) in aqueous . . . ase A substance that will react with an acid to form only a salt and water.
solutions. Litmus Red in acid, purple in pH scale A scale going up to 14 showing acidity or alkalinity.
- neufral and blue in alkali Indicator A subsh hich h lourd ai the oH of
Aqueous solutions of : : . substance which can change colour depending on the pH of a
Alkalis alkalis contain hydroxide Red in acid, yellow in Lo Lol
. (OH';/ Methyl orange neutral and yellow in alkali Concentration The amount of a solute dissolved in a certain volume of solvent.
- - Colourl ; dand i Concentrated Containing a large amount of solute dissolved in a small volume of
A base is any substance Phenolphthalein o orurless g’ C’,C’k 'lek ”[,’ solvent.
Base that reacts with an acid heuviral ang pinkin aikal Dilute A low concentration of solute in a solution.
to form a salt and water L In neutralisation reactions, | [ Strong acid An acidic solute that dissolves completely into ions when it dissolves.
only A r::ggggiagon hydrogen ions react with Weak acid gn cu’:idic solute that does not dissociate completely into ions when it
Alkalis e.g. sodium . hydroxide ions to issolves.
Exampl:;soefssoluble hydroxide, potassium be'::)edez ggszc’d produce water: Salt A compound formed by neutralisation of an acid by a base.
hydroxide H* + OH- > H,O Filtration Using a filter to separate insoluble substances from a liquid.
Reactions with acids Crystallisation Separating the solute from a solution by evaporating the solvent.
Soluble A substance that can be dissolved in a certain liquid.
Metals Metal + acid - metal salf + Magnesium + hydrochloric acid > Insoluble A substance that cannot be dissolved in a certain liquid.
hydrogen magnesium chioride + hydrogen Solute Describes a substance that dissolves in a liquid to make a solution.
Solvent Describes the liquid in which a substance dissolves to make a
Metal oxides Metal oxide + acid - metal salt + Copper oxide + sulfuric acid - copper solution.
water sulfate + water Solution Formed when a substance has dissolved in a liquid.
. . . . o . . Burette A piece of apparatus used to accurately measure the volume of
Metal hydroxides Metal hydrOXIdf ¥ ?Cld > metalsalt | Sodium hydrog;def +_?|TrICTOCId > sodium solution that has been added during a titration.
water nitrate +warer Pipette A piece of apparatus used in a titration to accurately measure a set
. . . . volume of a solution.
+ +
Metal carbonates Metal carbonates + acid = metal Calcium carbonate + sulfuric acid > End-point When just enough solution has been added from the burette to react

salt + carbon dioxide + water calcium sulfate + carbon dioxide + water

with all the solution in the flask in a titration experiment.

Gas

Test Positive result

lonic equation

A balanced equation that only shows the ions that react together. The
spectator ions are not included.

Hydrogen

Burning splint ‘squeaky pop’ sound.

Carbon dioxide

Limewater Goes cloudy (as a solid calcium carbonate forms).

Half equation

A chemical equation written to describe an oxidation or reduction
half-reaction. [<T~

Spectatorion

These are ions that do not change within a reaction.
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Producing salts from soluble reactants

Making pure, dry insoluble salts

Soluble salts

Soluble salts can be made from reacting acids with solid insoluble substances

(e.g. metals, metal oxides, hydroxides and carbonates).

Production of
soluble salts

Add the solid to the acid until no more dissolves. Filter off excess solid and then

crystallise to produce solid salts.

Solubility

';_ Add insoluble r‘?"dc’”* Add until there is an excess of insoluble
o (e.g. metal oxide) to

- . reactant.

7] acid

c;_ Filter the solution Collect the filtrate in a conical flask and
= dispose of the residue.

™ . .

o Crvstaliisation Heat the filtfrate using a Bunsen burner to
g Y evaporate the water from the solution.
< Leave the evaporating basin with the heated
% Evaporation filtrate to evaporate any remaining water
(%]

and make pure, dry insoluble salts.

Sodium, potassium
and ammonium

All common sodium, potassium and ammonium salts are soluble
e.g. sodium chloride and potassium fluoride.

Nitrates

All nifrates are soluble e.g. potassium nitrate.

Titrations are used to work out the precise volumes of acid and alkali solutions that
react with each other to form salt and water.

Sulfates

Common chlorides (e.g. sodium chloride) are soluble, expect
those of silver and lead.

Carbonates and

Common carbonates and hydroxides are insoluble except those

- Use the pipette to add 25 cm? of alkali to a conical flask and add a hydroxides of sodium, potassium and ammonium.
& few drops of indicator.
s Strong and weak acids (HT ONLY)
N Fill the burette with acid and note the starting volume. Slowly add
& the acid from the burette to the alkali in the conical flask, swirling to ) ) . .
& mix. Concentrated High mass of substance in a given volume of solution
o Stop adding the acid when the end-point is reached (the
o appropriate colour change in the indicator happens). Note the final Dilute Low mass of substance in a given volume of solution
g volume reading. Repeat steps 1 to 3 until you get consistent
readings.
. Completely ionised in agueous solutions e.g. hydrochloric, nitric and
R Strong acids ) .
State Symbol Meaning g sulfuric acids.
s Solid C . . o
Weak acids Only partially ionised in agueous solutions e.g. ethanoic acid, citric
I Liquid acid.
g Gas Hydrogen ion As the pH decreases by one unit (becoming a stronger acid), ’rh%7
aq Aqueous solution concentration hydrogen ion concentration increases by a factor of 10.
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KS4 Chemistry — Calculations involving masses

1. How to find an empirical formula:

Example: 10.0g of calcium reacts with 17.8g
of chlorine. Find the empirical formula of the
product that is formed.

2. How to deduce the molecular formula

from the empirical formula and relative
formula mass:

Example: The empirical formula for glucose is

6. Keyword 7. Definition

atom

The smallest neutral part of an element that can take place in chemical reactions.

Avogadro constant*

The number of particlesin one mole of a substance (6.02 x 102 atoms, molecules,
formulae orions).

closed system

Substances cannot enter or leave such as a precipitation reaction in a stoppered
flask.

concentration

The amount of solute dissolved in a stated volume of a solution. Units include g/dm3.

3. How to calculate the masses of reactants or

products:

Example: Calculate the mass of chlorine needed to make

53.4g of aluminium

chloride.

molecular formula

CH,O and ifs relative formula mass is 180.
1. Symbol Ca Cl Deduce the molecular formula for glucose.
2. Mass (g) 10.0 17.8 1. Find the empirical formula C+H+H+O
3 A 400 35.5 mass by adding up the 12+1+1+16
_ T . ) relative atomic masses of all =30
4. Divide mass by 100=40 | 17.8=0.50 of the atoms
Ar 0.25 359 2. Divide the relative formula 180=¢6
5. Divide answers 0.25=1 0.50=2 mass by the empirical formula 30
by smallest number | 0.25 0.25 mass
6. Empirical formula CaCl, 3. Multiply the numbers in the CH,O x 6
empirical formula to get the + So CiH,0q

5. Multiply to
scale up

+  (0.798g x 53.4) Cl,makes (1g x 53.4) AICl,
42.6g Cl,makes 53.4g AICl,

1. Write the 2Al + 3Cl, -> 2AICl4
bqlqnf:ed A, or M, number of
equation (g/mol) X moles (mol)
2. Calculate Mof | « M, Cl, =2x355=71
substances in the * MAICI;=27 + (3x35.5) =133.5
question
3. Calculate the . 3Cl, makes 2AICl,
ratio of masses . (3x71) Cl,makes (2 x 133.5)AICI, mass of
. 213g Cl,makes 267g AICl, solute (g)
4. Divide to work . 213g Cl, makes 267g AlCl, . |
out the mass for 267 267 C°"Ce""3"0" volume
1g of product . 0.798g Cl, makes 1g AIC, (g/dm3) X (dm?)

Converting units:
cm? to dmd divide by 1000
dm?3to cmd multiply by 1000

conservation of mass

During a chemical reaction, the overall mass of substances does not change so the
total mass of reactants is equal to the total mass of products.

empirical formula

The simplest whole number ratio of atoms or ions of each element in a substance.

excess reactant

There is more of this reactant present than is needed so it is not completely used up in
areaction.

limiting reactant

There is less of this reactant present than is needed so it is completely used up in a
reaction. The mass of product formed is controlled by this reactant.

mole*

One mole of particles of a substance is defined as:

a) the Avogadro constant number of particles (6.02 x 102 atoms, molecules, formulae
or ions) of that substance

b) a mass of ‘relative particle mass’ g.

The Sl unit symbol is mol.

molecular formula

This represents the actual number of atoms of each element in one molecule.

molecule

A particle consisting of two or more atoms joined together by bonds.

open system

Substances can enter or leave such as a reaction in an open flask that takes in or
gives out a gas.

precipitate

An insoluble substance that is formed when two soluble substances react together in
solution.

precipitation

A reaction in which a precipitate is formed.

product A substance formed in a reaction.
reactant A substance used up in a reaction.
reaction A process in which reactants are converted to different substances called products.

relative atomic mass

(A) The mean mass of an atom relative to the mass of an atom of C-12 which is
assigned a mass of 12. Unit is g/mol.

relative formula mass

(M) The sum of the relative atomic masses of all the atoms or ions in its formula. Unitis
g/mol.

stoichiometry*

The ratio of moles of each substance in a reaction.

volume

oo

The amount of space hat a liquid takes up. Units include cm3and dm3,
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Oxidation Is Loss, Reduction Is Gain

aqueous
solutions__

KS4 EDEXCEL
CC10 and SC10

BromidedonsBr
Leaddons®b *

Moltentdeaddll)a
bromide

At the negative
electrode

Metal will be produced on the electrode if it is less reactive than hydrogen.
Hydrogen will be produced if the metal is more reactive than hydrogen.

At the positive
electrode

Oxygen is formed a;/positive electrode. If you have a halide ion (CI-, I, Br) then
you will get chlorine, bromine or iodine formed at that electrode.

ACADEMY
Key Word Definition

Electrolysis Decomposition/break down of a
compound using electrical energy.

lons Charged particle.

Cations Positively charged ions, formed by losing
electrons. Usually metal form cations.

Anions Negatively charged ions, formed by
gaining electrons. Usually non-metal
form anions.

Electrodes A rod made of metal or carbon which
carries the current in the electrolyte.

Cathode An electrode that is negatively charged.

Anode An electrode that is positively charged.

Electrolyte lonic liquid where moving ions carry the
current during electrolysis

Reduction When a positive ion gains electrons.

Oxidation When a negative ion loses electrons.

Discharged When ions convert to elements due to
transfer of electrons during electrolysis.

(H) Half lonic equation showing transfer of

equations electrons in oxidation and reduction.

electrolysis

Metals can be extracted from molten
compounds using electrolysis.

This process is used when the metal is
too reactive to be extracted by
reduction with carbon.

The process is expensive due to large
amounts of energy needed to produce
the electrical current.
Example: aluminium is extracted in this
way.

The ions discharged when an agueous solution is electrolysed using inert electrodes

depend on the relative reactivity of the elements involved.

. . Much of the copper available isn’t pure
Using Copper is a very good ) L o -
. enough for this use so it is purified using
copper electrical conductor ;
electrolysis.
Copper _The anode is made of Both electrodes are placed in copper sulfate
impure copper and the . - o
sulfate . solution. Copper ions (Cu?*) leave the anode
. cathode is made of
solution and are attracted to the cathode.
pure copper
The cathode of pure The anode decreases in size. The impurities
Electrodes . .
copper builds up left behind form a sludge.

When an ionic compound is melted or dissolved in water,
Splitting up the ions are free to move. These are then able to conduct
Process of . S . .
electrolysis using electricity and are called electrolytes. Passing an electric >
electricity current though electrolytes causes the ions to move to the <
electrodes. 3
(2]
Electrode Anode The positive electrode is called the anode. g
Cathode The negative electrode is called the cathode. £
(o))
Cations are positive ions and they move to the negative %
Where do the ions Cations cathode. I
go? Anions Anions are negative ions and they move to the positive i
anode.
Electrolytic processes

Electrolysis of _

Higher tier: You can display what is
happening at each electrode using
half-equations:

At the cathode: Pb2*+ 2e- - Pb

At the anode: 2Br - Br, + 2e-

potassium  most reactive K
sodium Ma
caldum Ca

rmagnesium Mg
aluminium Al
carbon C
zinG n

iron Fe

tin Sn

lead Ph

hydrogen H
copper Cu

silver Ag
gold A
platinurn least reactive PR

ive ion in soluti 1 given off at positive electrode

chloride, CI” chlorine, Clz

bromide, Br~ bremine, Brz

iodide, T~ iodine, Iz 8c

- 0.
sulfate, SO% R




ORMISTON

SWB

ACADEMY

Oxidation Is Loss (of
electrons) Reduction
Is Gain (of electrons)

HT ONLY: Reactions
between metals and
acids are redox
reactions as the metal
donates electrons to the
hydrogen ions. This
displaces hydrogen as a
gas while the metal ions
are left in the solution.

metal + acid 2>
metal salt +
hydrogen

Reactions
with acids

magnesium + hydrochloric
acid > magnesium chloride +
hydrogen

zinc + sulfuric acid = zinc
sulfate + hydrogen

Please
send
Charlie’s
monkeys
and
zebras
in
lead
cages
securely
guarded!

KS4 Chemistry — Obtaining and Using Metals (part 1)

( potassium

sodium

calcium
magnesium
aluminium

(carbon)

Metals above carbon in the
reactivity series must be extracted
using electrolysis because they
need a more powerful method of

extraction.

Exiraction using carbon

Metals less reactive
than carbon can be
extracted from their
oxides by reduction.

For example:
zinc oxide + carbon = zinc +
carbon dioxide

increasing reactivity

o

zinc

iron
lead

(hydrogen)
copper
silver
gold
platinum

Metals less reactive than
carbon can be extracted from
their ores by reduction.

Copper, silver, gold and platinum
can occur native and do not need to
be extracted. Sometimes coppe

to be extracted from an ore.

I

need
needs

Reactions of
acids and metals

Obtaining and Using

/

Acids react with
some metals to
produce salts and
hydrogen.

Metal

Calcium

Copper

Silver

=
(3]

cold water

Slow with cold water
Rapid with steam

Usually no reaction

Rusts slowly

{Hydrogen)

No reaction

Metals CC11 and

Reaction with water | Reaction with | Reactivity
dilute acids

Potassium [RV AN PRerEm Violent

Rapid

Slow

No reaction

SC11

Extraction of
metals and
reduction

Unreactive metals, such as gold,
are found in the Earth as the
metal itself. They can be mined
from the ground. More reactive
metals are obtained by
displacement or electrolysis.

Reactions with
water

Reactions with acid

Group 1
metals

Reactions get more
vigorous as you go
down the group

Reactions get more
vigorous as you go down
the group

| The reactivity series |/

Group 2
metals

Do not react with
waler

Observable reactions
include fizzing and
temperature increases

Zinc, iron
and
copper

Do not react with
water

Zinc and iron react slowly
with acid. Copper does
not react with acid.

Metals fom
positive ions
when they
react

Most reactive

The reactivity of a

metal is related to its

tendency to form
positive ions

ions).

The reactivity series aranges
metals in order of their reactivity
(their tendency to form positive

Carbon and
hydrogen

Carbon and hydrogen

are non-metals but are

included in the
reactivity series

These two non-metals are included
in the reactivity series as they can
be used to exiract some metals
from their ores, depending on their
reactivity.

Displacement

Least reactive

A more reactive metal
can displace a less
reactive metal from a

compound.

Silver nitrate + Sodium chloride 2>

Sodium nitrate + Silver chloride
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KS4 Chemistry Dynamic Equilibrium and Fertilisers

Reversible Reactions and Equilibria

Keyword

Definition

Reversible
reactions

In some chemical reactions, the products can
react again fo re-form the reactants.

Representing
reversible
reactions

A+ B cC + D

If the concentration of a reactant is increased,

Le Chatelier's

States that when a system experiences a
disturbance (change in condition), it will

The direction

The direction of reversible reactions can be
changed by changing conditions:

heat
A + B CcC + D

cool

Concentration

Reactants

Time

Equilibrium

Graph sketch shows in a reversible
reaction, the backward reaction
gets faster with time, and the
forward reaction gets lower with
time. When they are occurring at
the same rate, dynamic equilibrium
has been reached.

Changing more products wil be formed .
concentration | If the concentration of a product is decreased,
more reactants wil react.
If the temperature of a system at equilibrium is
Changing increased:
temperature - Exothermic reaction = products decrease
- Endothermic reaction = products increase
For a gaseous system at equilibrium:
Changing - Pressure increase = equilibrium position shifts to
side of equation with smaller number of
pressure
(gaseous molecules. _ - . .
N - Pressure decrease = equilibrium position shifts to
reactions)

side of equation with larger number of
molecules.

The Haber process

reach dynamic equilibrium.

This process uses nitrogen from the air and hydrogen from
natural gas to form ammonia. The reaction is reversible
and uses opfimum conditions and a catalyst in order to

Oplimum temperature

The optimum temperature for the Haber process is 450°C.

Opftimum pressure

atmospheres.

The optimum pressure for the Haber process is 200

Optimum conditions

yield to cost rafio.

The optimum temperature for the Halber process is 450°C
and optimum pressure is 200 atmospheres. These are
economically viable conditions as they produce the best

The use of a catalyst

of the reaction.

The Haber process uses an iron catalyst. This does not alter
the position of the equilibrium but it does increase the rate

methane | l steam |

L

methane + steam — hydrogen + carbon monoxde

~

hydrogen ‘ | air |

N

hydrogen + oxygen — water

This reaction removes oxygen
fram the air to leave nitrogen

hydrogen

nitrogen

{450 o ] _
i 4’: N nitrogen + hydrogen — ammonia
| 200 atmospheres

i

i

1

iron catalyst Ma(g) + 3Hz(g) — 2ZMNHa(g)

The Haber process for making ammania

Principles respond to restore a new equilibrium state.
If the concentration of a reactant is
Changing increased, more products wil be formed .
concentration If the concentration of a product is
decreased, more reactants wil react.
If the temperature of a system at equilibrium
Changing is increased:
temperature - Exothermic reaction = products decrease
- Endothermic reaction = products increase
For a gaseous system at equilibrium:
Chanain - Pressure increase = equilibrium position
9ing shifts to side of equation with smaller
pressure
number of molecules.
(gaseous _ - -
. - Pressure decrease = equilibrium position
reactions)

shifts to side of equation with larger
number of molecules.

Equilibrium in
reversible
reactions

When a reversible reaction occurs in
apparatus which prevents the escape of
reactants and products, equilibrium is
reached when the forward and reverse
reactions occur exactly at the same rate.

Equilibrium in

When a reversible reaction occurs in
apparatus which prevents the escape of

reversible reactants and products, equilibrium is
reactions reached when the forward and reverse
reactions occur exactly at the same rate.
This process uses nitrogen from the air and
The Haber hydrogen. from noTurgI gas to form ammonia.
Process The reaction is reversible and uses optimum

conditions and a catalyst in order to reach
dynamic equilibrium.

NPK fertilisers

Formulations of various salts containing 91
appropriate percentages of the elements.
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1. Percentage yield 5. Molar volume of gases 6. Keyword 7. Definition
+ percentage yield = M x 100 1 mole of gas actual yield The actual amount of product obtained from a chemical reaction.
theoretical yield volume of gas occupies 24 dm3 -

+ Less than 100% due to: (dm3) atrp atom economy The percentage, by mass, of reactants that are converted into

+ anincomplete reaction useful products.

« side reactions / amount of Xmolar gas

+ loss of product gas (moles) volume Avogadro's law If the temperature and pressure are the same, equal volumes of

different gases contain an equal number of molecules.

2. Atom economy burette A piece of apparatus used to accurately measure the volume of

solution that has been added during a titration.

+ aftom economy = relative fomula masses of the useful product x 100

sum of relative foomula masses of all reactants by-product Substance produced in a chemical reaction in addition to the
* We want it to be as high as possible desired product.
+ It can be increased by finding a different way fo make the product
calibrated Marked with a scale for accurate readings.
3. Concentration 4. Titrations concentration The amount of solute dissolved in a certain volume of solvent.
volumetric pipeﬁe concordant Readings that have been taken several times and are identical, or
close to each other.
- end-point When just enough solution has been added from the burette to
concentration | . '"':I?' react with all the solution in the flask.
(g/dm?) burette reading
indicator A substance which changes colour depending on the pH.
oncentration relative clamp Ill molar gas volume The volume occupied by one mole of any gas. Itis 24dm3 aft rtp.
(mol/dm?) fomula mass
titrant side reactions A reaction which takes place at the same time as another main
reaction.
tap 3 . theoretical yield The maximum calculated amount of a product that could be
' formed from a given amount of reactants.
stand fitration A technique in volumetric analysis that is used to find the exact
mass of ' volumes of solutions which react with each other.
solute (g)
conical ' volumetric flask A flask which is accurately calibrated to hold a given volume of
concentratiO)r& volur?e flask - analyte solution.
(g/dm?) (m?) A P
- volumetric pipette | This piece of equipment is calibrated to allow exiremely accurate
Converting units: measurement of the volume of a solution. 92
cm?3 to dm3 divide by 1000 .
dm?to cm?3 multiply by 1000 volumetric flask titration
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KS4 - Chemistry — Chemical and Fuel Cells

. ) electrons
by 4 <
' hl
‘ salt bridge
Cu Zn
Cu2++ De—fp 21 Z1 ——p Zn2++ e

« 2 different metals.

« Each metalisin a solution of its salt.

« Asalt bridge to allow ions to move
between solutions.

« The further apart the metals are in
the reactivity series, the bigger the
voltage made.

» An exothermic reaction which
mainly tfransfers energy as
electricity.

In(s) + CuSO,(aq) -> ZInSO4(aq) + Cu(s)

Keyword Definition

by-product A substance that is made in addition to the desired product.

chemical cell A device that produces a voltage due to reactions between the
reactants stored inside it, until one of the reactants gets used up (cell
goes 'flat').

electrode A rod made of metal or graphite that carries the current info or out of
the electrolyte.

fuel A substance that releases thermal energy when burned.

fuel cell A device that produces a voltage due to reactions involving a fuel and
oxygen.

greenhouse A gas that helps to frap 'heat' in the atmosphere (eg carbon dioxide,

gas methane, water vapour).

oxidation A reaction in which oxygen reacts with a chemically joins to a
substance. Involves the loss of electrons

reduction A reaction in which oxygen is removed from a substance. Involves the
gain of electrons

Fuel Cells — example hydrogen-oxygen cell

Produces a voltage (electrical energy)
by reacting hydrogen with oxygen
hydrogen + oxygen -> water

-> 2H,0(l)

2H,(g)

+O,(9)

Hydrogen is oxidised
Oxygen is reduced

Electric Current

—
Fuel In |& ‘ Air In

t
t

Need non renewable natural
gas to make hydrogen

* Making hydrogen produces
carbon dioxide as a by-product
+ Hydrogen has to be stored
safely (explosive, takes up space)

H+
Excess
Fuel
<=

! \
Anode Cathode
Electrolyte

* More efficient than power stations or cells as:

1. less stages so less heat loss.

2. Nno moving parts so no energy lost as friction.

+ No need for turbines, generators etc as electricity is generated
directly from the reaction.

*  Quieter than a petrol or diesel engine.

+ Don't produce CO,, NO, SO,, CO.

«  Only by-products are water and heat.

93

2H,(g) -> 4H+(aq) + 4e-

O,(g) + 4H*(aq) + 4e> 2H,0(l)
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Definition

Reactivity of
group 1

The atoms get larger as you go down, so
the single electron in the outermost shell
(highest energy level) is attracted less
strongly to the positive nucleus. The
electrostatic attraction with the nucleus
gets weaker because the distance
between the outer electron and the
nucleus increases. Also the outer
electron experiences a shielding effect
from the inner electrons, reducing the
attraction between the oppositely
charged outer electron and the nucleus.

Reactivity of
group 7

When Group 7 elements react, the
atoms gain an electron in their
outermost shell. Going down the group,
the outermost shell’'s electrons get further
away from the attractive force of the
nucleus, so it is harder to attract and
gain an exira electron. The outer shell will
also be shielded by more inner shells of
electrons, again reducing the
electrostatic attraction of the nucleus for
an incoming electron.

L] o L] L]
SWB KS4 Chemistry Groups in the Periodic Table
Alkali metals Halogens Noble gases Group 0
e 3 4 5 % 7 _0° 3 . This is due fo having full
-, % | Unreactive, do not form molecules
H Transition metals He % outer shells of electrons.
Li | Be O | F |Ne ° - o
8 Boiling points increase down the Increasing atomic number
Na|Mg S|Cl|Ar z group 9 :
K|Ca|Sc|Ti|V |Cr|Mn|Fe|[Co|Ni|Cu|Zn|Ga|Ge Kr =
Rb|Sr| Y | zr INb|Mo| Tc|Ru|Rh|Pd|Ag|cd| In|Sn 2 | Usedinballoons | Pue to beingless dense than air, which means
[0 balloons will float.
Cs|Ba|La|Hf[Ta|W|[Re|Os| Ir | Pt |Au|Hg]| Tl | Pb T
2121 ? 5
Fr{Ra|Ac| Rf|Db|Sg[Bh|Hs|Mt] . . 3 Used in signs Glows when electricity flows through it.
z
Elements L Elements in the same group have the X - X
arranged in EIeme.nts Wlt,h similar same number of outer shell electrons and 5 Used in filament Stops the heoTed fllo,mem reocfrlng with
. properties are in columns . ) (o) . oxygen. Bulbs filled with unreactive argon
order of atomic elements in the same period (row) have = light bulbs -
called groups < instead.
number the same number of electron shells.
Group 7
Group 1
Consist of molecules made of a Have seven electrons in their outer shell. Form
X pair of atoms -1 ions.
Reaction . - — -
Metal with water Word equation . | Melting and boiling points increase
S down the group (gas = liquid > Increasing atomic mass number.
- i Lithium + water = lithium g solid)
Lithium Fizzing . o -
hydroxide + hydrogen T Increasing proton number means an electron
— Reactivity decreases down the is less easily gained as outer shell is further
. F|Zg|ng more Sodium + water = sodium group away from nucleus,_fherefore the aftraction
Sodium vigorously hvdroxide + hvdrogen force is weaker.
than lithium 4 yarog —
e.g.Na
R . Metal + hal > tal
Fizzes and Potassium + water > Forms a metal eta ﬂ;%een meta metal atom loses outer
Potassium | burns with a potassium hydroxide + With metals halide e.g. Sodium + chlorine > . Slhe” electrons Ondt
liac flame hydrogen sodium chloride ogen gains an outer
shell electron
Soft and easily Low melting and boiling . Hydrogen + halogen >
cut points. With orms a hydrogen halide Dissolve in water to form
hydrogen . - ;
) - hydrogen - e.g. Hydrogen + bromine > acidic solutions.
Very reactive halide )
B . . hydrogen bromide
[T} with oxygen, Only have one electron in
E water and their outer shell. Form +1 ions. ) A more reactive (HT) These are redox
S chlorine With halogen wil Chlorine + potassium reactions. The halogen
= — - - aqueous displace the bromide = potassium gains electrons and the
< Reactivity Negative outer electron is solution of a less reactive - P ; halide ion from the
. " . chloride + bromine
increases down | further away from the positive halide salt halogen from compound loses
the group nucleus so is more easily lost. the salt electrons.

Reactivity of
group O

Elements in Group O of the periodic table
are called the noble gases. They are
unreactive because their afoms have
stable arrangements of electrons. The
atoms have eight electrons in their
outermost shell, apart from helium which
has just two but still has a complete outer
shell.

The stable electronic structure explains
why they exist as single atoms; they have
no tfendency to react to form molecules.
The boiling points of the noble gases get
higher going down the group. For
example, helium boils at -269 °C and 94
radon boils af -62°C.
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Rates of Reaction Energy Changes
This can be calculated | Rate = guantity of reactant used “":"::::“ Products are at a higher
Rate of by measuring the time taken energy level than the
chemical quantity of reactant v \ reactants. As the reactants
reaction used or product formed | Rate = quantity of product formed £ f ------ oroduct form products, energy is
in a given time. time taken I rodusts fransferred from the
° surroundings to the reaction
N - T mixture. The temperature of
Factors affecting the rate of reaction & Reactants the surroundingspdecreoses
The higher the temperature, the quicker Time because energy is taken in
Temperature the rafe of reaction. during the reaction.
i 1 0 Activation
Concentration The higher me c?ncefn’rro’n?n, fhe quicker energy Products are at a lower
€ rate orreaction. | energy level than the
The larger the surface area of a reactant 2 la| . reactants. When the
Surface area id. th icker 1h te of " S g |Reactants reactants form products,
solid, the quicker the rate of reaction. 8 |35 | energy is transferred fo fhe
When gases react, the higher the pressure e Products surroundings. The
[ temperature of the

Pressure (of gases)

upon them, the quicker the rate of

surroundings increases
Time because energy is released
during the reaction.

Keyword Definition

Chemical reactions can only

Collision occur when reacting particles

theory collide with each other with
sufficient energy.

- This is the minimum amount of

Activation - . .
energy colliding particles in a

energy

reaction need in order to react.

reaction.

Volumelcm® Siope of tangent :255::3 Qua r]hfy Unit

100 ~042em’s™

90

. : Mass Grams (g)

70 1 pasem’

60 ARSI

. . Volume cmd

40

2 4 Grams per cm? (g/cm3)
Rate of )

10 . HT: moles per second
reaction

20 40 60 80 100 120 140
Timels

(mol/s)

A catalyst changes the
rate of a chemical

ACTIVATION

Catalyst reaction but is not used
in the reaction.
These are biological
Enzymes

catalysts.

ENERGY
ACTIvATION | WITHOUT
TNERGY | CATALYST

wWITH
REACTANTS CATALYST

Catalysts provide a
different reaction

How do pathway where
they work? | reactants do not require
as much energy to react
when they collide. TIME

ENERGY

PRODUCTS

W

Bond energy calculation

Calculate the overall energy change for the forward
reaction
N, + 3H, = 2NH,

Bond energies (in kJ/mol): H-H 436, H-N 391, N=N
945

Heat energy

Occur in the following:
Salts dissolving in water
Neutralisation reactions

Bond breaking: 945 + (3 x 436) =945 + 1308 =
2253 kJ/mol

Bond making: 6 x 391 = 2346 kJ/mol

Overall energy change = 2253 - 2346 =
-93kJ/mol

Therefore reaction is exothermic overall.

changes - Displacement reactions
- Precipitation reactions
Exothermic Heat energy Is given out as
. bonds are being formed.
reactions

Endothermic
reactions

Heat energy is taken in as bonds
are being broken.
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20 °C Butane What happens as the hydrocarbon chain
& Propane length increases? , i .
150°C Crude oi A finite resource. Consisting mainly of
o . plankton that was buried in the mud, crude
Petrol Boiling point oil is the remains of ancient biomass.
(temperature at which liquid boils)
Kerosene
v'sc.os',iy + make up the majority of the
_ Diesel (how easily it flows) Hvdrocarbons compounds in crude oil
Crude Oil ese Y + made up of hydrogen and carbon
Flammability only.
Fuel Oil (how easily it burns)
Display formula for first four alkanes General formula
H for example: C,H, or C,H
- H H H HHH H for alkanes CoHan for example: CoHg or CeHyy
The oil is Y Cl: Y H CI) é H Lol .
heated in a — LU —0C—0C— —C—C—C— —C—C—C—C—
Lubricating oil, [ | | H (|: (|: (|: H H (F (|: C]; C—H
ia’ff'l? wax, H H H HHH HHHH + The breaking down of long chain
sphal .
Methane (CH,) Ethane (C,Hg) Propane (C3Hg) Butane (C,H,) h%dr.ocorbons info smaller, more useful
cndains.
Hydrogen v Water is the product . .
1 Hvd reacts with | v No greenhouse gases released Cracking g?::ﬁsbseuZ%|r¥emb?/e$;q§owggtfh0ds
. Aydrogen oxygen in v' Renewable : . *
fuel the engine Complefe combushqn .Of methane: including catalytic cracking and steam
topower | X  Expensive to l]?uyl Methane + oxygen - carbon dioxide + water + energy cracking.
the vehicle X Difficult to re-fue
: — CHy(g) + 20;(g) > COy(g) +2 HO()
Crude oill, Petrol, kerosene and diesel oil are non-renewable. « The hydrocarbons in crude ol can be
2. Fossil fuels natural gas | Methane is found in natural gas and is also non- c spli’r into fractions
d | ble. . L. .
el mree Lo Fractions + Each fraction contains molecules with a
Released O % |+ The carbon and hydrogen in the fuels are similar number of carbon atoms in them.
from - Yy g
3. sulf buming Sulfur dioxide dissolves in rain water fo form acid rain. o -3 oxidised. » The process used to do this is called
. U. ur hydrocarbo Th|§ c_jomcges p_IonT life and can mcke water habitats E .. fractional distillation.
dioxide ns with acidic. Acid rain can also erode limestone and o E + Carbon dioxide, water and energy are released.
sulfur sandsfone structures. O 8 + Fractions can be processed to produce
impurities in fuels and feedstock for petrochemical
Oxygen industry.
0.?d o c *  We depend on many of these fuels;
. nirrogen As pollutants, oxides of nitrogen can damage the = 0 . . Using fractions pefrol, diesel and kerosene.
4: Oxides of L?Or:j under ozone layer and are also classified as greenhouse 2 'ﬁ * There is not enOUgh'ongen available for + Many useful materials are made by the
nitrogen Te?nperofur gases. Can cause respiratory problems. g— " complete combustion. pefrochemical industry; solvents
Q. i . ' ’
Tehsersoeform cE The prqduc’rs of the reaction are carbon lubricants and polymers.
i Vg monoxide, carbon and water.
1. Carbon E (§) 96
5 N ) . )
. monoxide is | 2. Soot (carbon) is also produced that builds up in the
Incomplete an atmosphere and can cause global dimming. This
OO m—

~[~combpuston |

FAavi~N NN

~vnA ~A~arm ~lFAE rAtAEATL AN AFA e
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N Bilions of years ago there This released gases (mainly CO,) that Effects of climate change
Volcano activity int | . formed to early atmosphere and water
15" Billion years was intense volcanic vapour that condensed to form the isi
activity Rising sea levels
Gas Percentage oceans.
' Nitrogen was also released, gradually Extreme weather events such as
Nitrogen 78% Released from volcanic | building up in the atmosphere. Small severe storms
Other gases . , -
eruptions proportions of ammonia and methane
Oxygen 21% also produced. Change in amount and
distribution of rainfall
Argon 09% Reducing carbon When the water vapour | This formed carbonate precipitates,
dioxi g condensed, the oceans forming sediments. This reduced the Changes to distribution of wildlife
Carbon loxide in the formed and the carbon levels of carbon dioxide in the i i i
dr 004% atmosphere rme _ arool species with some becoming
dioxide dioxide dissolved into it atmosphere. extinct
[ Human activities and greenhouse gases |
How oxygen increased o . .
Y9 Carbon Human activities that increase carbon dioxide levels
dioxide include burning fossil fuels and deforestation.
Th duced th thati
ese.pr% uee ehoxygerr: @ hls NOW'| carbon dioxide + water > glucose + oxygen L .
Algae and plants in the atmosphere, throug 6CO, +6H,0 > C.H,,0, + 60, ~ Human activities that increase methane levels
photosynthesis. Methane include raising livestock (for food) and using landfills
. . - Over the next billion years plants evolved to (the decay of organic matter released methane).
Oxygen in the First produced by algae 2.7 billion years .
atmosphere 2g0 gradually produce more oxygen. This gradually
increased to a level that enabled animals to evolve. . There is evidence fo suggest that human activities
Climate . . .
change will cause the Earth’s atmospheric temperature to
How carbon dioxide decreased g increase and cause climate change.
Reducing carbon These gradually reduced the carbon dioxide _ Carbon o
dioxide in the Algae and plants levels in the atmosphere by absorbing it for dioxide, water Examples of greenhouse gases that mom’rqfln
atmosphere photosynthesis. vapour and temperatures on Earth in order to support life
- - - methane
Remains of biological matter falls fo the bottom
These are made out | of oceans. Over millions of years layers of Radiation from the Sun enters the Earth’s
Formation of of the remains of sediment settled on top of them and the huge The atmosphere and reflects off of the Earth. Some of
sedimentary rocks biological matter, pressures tfurned them into coal, oil, natural gas greenhouse this radiation is re-radiated back by the atmosphere
and fossil fuels formed over millions of | and sedimentary rocks. The sedimentary rocks effect (including carbon dioxide, methane and water
years contain carbon dioxide from the biological vapour) to the Earth, warming up the global 97
matter. temperature.
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Keyword

Definition

Reactivity of
group 1

The atoms get larger as you go down, so
the single electron in the outermost shell
(highest energy level) is attracted less
strongly to the positive nucleus. The
electrostatic attraction with the nucleus
gets weaker because the distance
between the outer electron and the
nucleus increases. Also the outer
electron experiences a shielding effect
from the inner electrons, reducing the
attraction between the oppositely
charged outer electron and the nucleus.

Reactivity of
group 7

When Group 7 elements react, the
atoms gain an electron in their
outermost shell. Going down the group,
the outermost shell’'s electrons get further
away from the attractive force of the
nucleus, so it is harder to attract and
gain an exira electron. The outer shell will
also be shielded by more inner shells of
electrons, again reducing the
electrostatic attraction of the nucleus for
an incoming electron.

ACADEMY
i Noble gases
Alkali metals Halogens g Group 0
1472 3 4 5 % 7_0 — - . -
H . H o} Unreactive, do not form This is due to having full
Transition metals e ]
8 molecules outer shells of electrons.
Li | Be O | F [Ne o
Na|Mg slalar 8 Boling points increase down Increasing atomic
- - i the group number.
K|Ca|Sc|Ti|V|Cr|Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge Br | Kr
Rb| Sr| Y | Zr|Nb|Mo| Tc|Ru|Rh|Pd[Ag|Cd|In|Sn|Sb Xe § Used in balloons Due to being less dense than air, which means
Cs|Ba|La|Hf|Ta| W [Re|Os]| Ir | Pt [Au|Hg| TI | Pb| Bi 2 balloons will float.
Fr|Ra|Ac| Rf [Db|Sg|[Bh|Hs|Mt] ? | ? | ? c
N Used in signs Glows when electricity flows through it.
z
Elements e Elements in the same group have the
arranged in Elements with similar same number of outer shell electrons and i i i
g ) properties are in columns . : S| usedinfilament Stops the heo!‘ed f||qmenT reocjlng with
order of atomic called erouns elements in the same period (row) have o iaht bulb oxygen. Bulbs filled with unreactive argon
number group the same number of electron shells. < '9 uios instead.
Group 1 Group 7
Reaction with Consist of molecules made of a palr Have seven electrons in their outer shell. Form -1 ions
Metal water Word equation of atoms ' !
e Melting and boiling points increase
o o Lithium + water = lithium hydroxide + '!.’, down the group (gas > liquid > Increasing atomic mass number.
Lithium Fizzing K] solid)
hydrogen =]
==
Reactivity decreases down the Increasing proton number means an electron is less
Fizzing more Y U easily gained as outer shell is further away from nucleus,
. . S Sodium + water - sodium hydroxide + group therefore the attraction force is weaker.
Sodium vigorously than
e hydrogen
lithium
Metal + halogen - metal e.g. Nacl
Fizzes and ) ) Forms a metal halide metal atom loses outer
Potassium bumns with a PoTas;]su(ij "'.gmieg Z potassium With metals halide e.q. Sodium + chlorine = shell electrons and
llac flame yaroxide = hydrogen 9. 500l . halogen gains an outer
sodium chloride
shell electron
) ) N ) Forms a Hydrogen + halogen ->
Soft and easily cut Low melting and boiling points. With hydrogen halide Dissolve in water to form
hydrogen . C ;
" hydrogen halide e.g. Hydrogen + bromine > acidic solutions.
] ] ] hydrogen bromide
E very reactive with Only have one electron in their
= OXygeanfJTer and outer shell. Form +1 ions. ) A more reocflve (HT) .These are redox
S chiorine With halogen will . . reactions. The halogen
b ) Chlorine + potassium :
- ] aqueous displace the b ide > potassi gains electrons and the
vty i Negative outer electron'is further solution of a less reactive romige = porassium halide ion from the
Reactivity increases away from the positive nucleus so is . chloride + bromine
down the group . halide salt halogen from compound loses
more easily lost.
the salt electrons.

Reactivity of
group O

Elements in Group O of the periodic table
are called the noble gases. They are
unreactive because their afoms have
stable arrangements of electrons. The
atoms have eight electrons in their
outermost shell, apart from helium which
has just two but still has a complete outer
shell.

The stable electronic structure explains
why they exist as single atoms; they have
no tfendency to react to form molecules.
The boiling points of the noble gases get
higher going down the group. For
example, helium boils at -269 °C and 98
radon boils af -62°C.




ORMISTON

reaction.

Volume/cm®

100

38888383388

o

25
Slope of tangent =
roe 60s

=042cm’s™

T
1 pasem’
i

...........

(0

Quantity Unit

Time

SWB KS4 Chemistry Rates of Reaction and Energy Changes in Reactions
ACADEMY
Rates of Reaction Energy Changes
This can be calculated | Rate = guantity of reactant used Products are at a higher
Rate of by measuring the time taken energy level than the
chemical quantity of reactant v reactants. As the reactants
reaction used or product formed | Rate = guantity of product formed S f form products, energy is
in a given time. time taken L |5 transferred from the
° surroundings to the reaction
N A T mersia mixture. The temperature of
Factors affecting the rate of reaction w the surroundings decreases
The higher the temperature, the quicker Time because energy is taken in
Temperature the rate of reaction. during the reaction.
- - R Activati
Concentration The higher the concen’rro’rlqn, fhe quicker :n“:gl:n Products are at a lower
the rate of reaction. | energy level than the
The larger the surface area of a reactant 2 la| . reactants. When the
Surface area id. th icker 1h te of " S g |Reactants reactants form products,
solid, the quicker the rate of reaction. 8 |5 energy is fransferred fo the
When gases react, the higher the pressure S Products surroundings. The
Pressure (of gases) upon them, the quicker the rate of - femperature of the
surroundings increases

because energy is released
during the reaction.

Keyword Definition

Chemical reactions can only

Collision occur when reacting particles

theory collide with each other with
sufficient energy.

- This is the minimum amount of

Activation - . .
energy colliding particles in a

energy

reaction need in order to react.

Mass Grams (g)

Volume cm3

20 40 60 80 100 120 140

Timels

Grams per cm?3 (g/cm3)
HT: moles per second
(mol/s)

Rate of reaction

Catalyst

A catalyst changes the
rate of a chemical
reaction but is not used
in the reaction.

Enzymes

These are biological
catalysts.

ACTIVATION
ENERGY

ACTIvATION | WITHOUT

ThkRey | CATALYST

WITH
CATALYST

How do
they work?

Catalysts provide a
different reaction
pathway where
reactants do not require
as much energy to react
when they collide.

ENERGY

PRODUCTS

W

TIME

Bond energy calculation

Calculate the overall energy change for the forward
reaction
N, + 3H, = 2NH,

Bond energies (in kJ/mol): H-H 436, H-N 391, N=N

Heat energy

Occur in the following:

Salts dissolving in water
Neutralisation reactions

Bond breaking: 945 + (3 x 436) =945 + 1308 =
2253 kJ/mol

Bond making: 6 x 391 = 2346 kJ/mol

Overall energy change = 2253 - 2346 =
-93kJ/mol

Therefore reaction is exothermic overall.

changes - Displacement reactions
- Precipitation reactions
Exothermic Heat energy Is given out as
. bonds are being formed.
reactions

Endothermic
reactions

Heat energy is taken in as bonds
are being broken.
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Speed

Scalar measurement that shows how
fast an object is moving. Measure in m/s
(meters per second).

Velocity

Vector measurement that shows how
fast an objectis moving in a specific
direction. Measured in m/s (meters per
second).

Distance

Measurement of how far an object is
moving/has moved. Measured in m
(meters).

ORMISTON
SWB Motion
Scalar Vector Calculating speed/velocity
Distance Displacement Speed (m/s) = distance (m) + time (s) D=SxT
Speed Velocity D
How to remember the equation?@ S=D=T
Power Momentum “Don’t Step on Turtles”
) S T T=D=+S
Mass Acceleration
Volume Weight
Temperature Distance-time graph
Force Key features:
Pressure ] You can calculate speed
from this distance-time
Calculating a gradient g graph.
y
Gradient = henge iny Steeper gradient=

Change in x

Calculating acceleration

Acceleration is the rate of change of
velocity

Change in velocity (m/s)

Acceleration (m/s/s) = time taken (3)

T
a=
a= qcceleration <
v=final velocity
u= inifial velocity
= time vV-u
a 1

stsady faster speed.

speed

stationary

DISTANCE

/

retuming
to start

TIME

Time

Measurement of time. Measured in s
(seconds).

Acceleration

When an objects speed increases over
time.

Conversion

Changing a measurement to another
form.

Deceleration

When an objects speed decreases over
time.

Velocity-time graph
Key features:

You can calculate acceleration
from this velocity-fime

graph.

Constant
speed/velocity

Acceleration l Deceleration
Velocity
m/s l

o] 10 20 30 40 50

Calculating the area beneath the
lines, is the same as the
overall distance travelled

Steeper gradient=
faster acceleration.

Time/s

Scalar A measurement that shows magnitude
only.

Vector A measurement that shows magnitude
and direction.

Plateau A straight horizontal line on a graph.

Gradient Difference between two values, shown
by aincline or decline on a line graph.

Constant When something does not change.
Shown by a straight line on a line graph.

Magnitude Another term used for size.

Direction The course which an object is moving.
We show North, West, East, South or a
combination of two.

Initial The beginning.

Final The end.

Displacement

A vector measurement to show the
shortest distance to the final place 101
an object ends up.
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KS$4 Physics — Forces and Motion

10000 N
lift from
the wings

3000 N
+ thrust
. from
the

propeller

10000 N
weight

0.5 seconds after jumping,
speed =5m/s

I4

Air resistance increases with speed,
S0 just after jumping the air
resistance is much smaller than her
weight. The large resultant force
makes her accelerate downwards.

3 seconds after jumping,
speed =25 m/s

1!

Her air resistance is larger but her
weight stays the same. The
resultant force is smaller, so she is

12 seconds after jumping,
speed = 55 m/s

3
@
&
5
3

-

She is moving so fast that the air
resistance balances her weight.

Keyword Definition

acceleration A measure of how quickly the velocity of something is changing. It can be positive if the object is
speeding up or negative if it is slowing down.

balanced When the forces in opposite directions on an object are the same size so that there is a zero

forces resultant force.

resultant force The fotal force that results from two or more forces acting upon a single object. It is found by

adding fogether the forces, taking info account their directions.

scalar quantity

A quantity that has a magnitude (size) but not a direction. Examples include mass, distance,
energy and speed.

speed

How fast something is moving. Often measured in metres per second (m/s), miles per hour (mph)
or kilometres per hour (km/h).

unbalanced

When the forces in opposite directions on an object do not cancel out, to there is a non-zero

Newton’s First Law of motion can be written as:

« a moving object will continue to move at the same speed and direction
unless an external force acts on it

« a stationary object will remain at rest unless an external force acts on it.

The acceleration of an object is a measure of how much its velocity changes
in a certain time. Sir Isaac Newton’s Second Law of Motion describes the
factors that affect the acceleration of an object.

The acceleration in the direction of a resultant force depends on:

 the size of the force (for the same mass, the bigger the force the bigger
the acceleration)

« the mass of the object (for the same force, the more massive the object
the smaller the acceleration).

Newton’s Third Law is about the forces on two different objects when they

interact with each other. This interaction can happen:

« when objects touch, such as when you sit on a chair

 atadistance, such as the gravitational attraction between the Earth and
the Moon.

o sccsirsing barctse e, waed o | | forces resultant force.
vector quantity | A quantity that has both a size and a direction. Examples include force, velocity, displacement,
Momentum is calculated using this equation: momentum and acceleration.
momentum = mass x velocity velocity The speed of an object in a particular direction. Usually measured in metres per second (m/s).
(kg m/s) kg)  (m/s) centripetal A force that causes objects to follow a circular path. The force acts towards the centre of the
This can also be writtenas p=m x v, force circle.
where p stands for momentum. mass A measure of the amount of material there isin an object. The units are kilograms (kg).
Momentum and acceleration weight The force pulling an object downwards. It depends upon the mass of the object and the
Table C shows two equations involving acceleration. These can be combined to give: . . . .
force . MaSS x change invelocity . miv-u) gravitational field strength. The units are newtons (N).
) time ) ! ) gravitational A measure of how strong the force of gravity is somewhere. It is the force on a 1 kilogram mass, so
where v is the final velocity and v is the starting velocity.
field strength the units are newtons per kilogram (N/kg).

As mass x velocity is the momentum of an object, this equation can also be
written as:

change in momentum or mv —mu

force = -
time t

inertial mass

The mass of an object found from the ratio of force divided by acceleration. The value is the same
as the mass calculated from the weight of an object and gravitational field strength.

On Earth the gravitational field strength has a value of about 10 newtons per
kilogram (N/kg). This means that each kilogram is pulled down with a force of
10 N. The gravitational field strength is different on other planets and moons.

The weight of an object can be calculated using the following equation:

weight = mass x gravitational field strength
(N) (kg) (N/kg)

This is often written as: W=m x g

il Momentum and collisions

When moving objects collide the total momentum of both objects is the
same before the collision as it is after the collision, as long as there are

no external forces acting. This is known as conservation of momentum
Remember, momentum is a vector so you need to consider direction when|
you add the quantities together. If two objects are moving in opposite
directions, we give the momentum of one object a positive sign and the

other a negative sign.
collisic

J
;\_)’*kk‘

D The total momentum of the two
coloured balls will be the same as the
momentum of the white ball that hit

Ithmn.

action-reaction

Pairs of forces on interacting objects. Action-reaction forces are always the same size, in opposite

forces directions, and acting on different objects. They are not the same as balanced forces.

balanced Forces acting on the same object. Balanced forces are always equal, in opposite directions, and

forces always act on the same object. They do not have to be the same type of force An object acted
on by balanced forces will not change the way it is moving..

equilibrium When a situation is not changing because all the things affecting it balance out.

conservation of
momentum

The fotal momentum of moving objects before a collision is the same as the total momentum
afterwards, as long as no external forces are acting.

momentum

The mass of an object multiplied by its velocity. Momentum is a vector quantity, with units kilogram
metres per second (kg m/s).

kinetic energy

A name used to describe energy when it is stored in moving things. The amount of energy stored
depends on the mass of the object and on ifs speed (or velocity) squared.

work done The energy fransferred when a force acts through a distance fo move an object or change ifs
speed. It is calculated using the size of the force and the distance moved in the direction 102
of the force. The unit for work done is the joule (J).

acceleration A measure of how quickly the velocity of something is changing. It can be positive if the
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Conservation of Energy

Energy Type

Example

Light Energy

Sun, light bulb, torch

Thermal Energy (heat)

Oven, electric fire

Sound Energy

Radio, speakers, TV

Electrical Energy

Electric car, laptop

Nuclear Energy

Nuclear power station, nuclear bomb

Chemical Energy

Food, batteries, coal

Gravitational Potential Energy

Book on a shelf, boulder on a cliff

Elastic Potential Energy

Bow, wind-up toy, stretch spring

Kinetic Energy (movement)

Person running, rolling ball

Light Eneragy
Arrows point to flow direction 10

Electrical Energy
100 )

Line width =
Flow amount

heating

Put more jumpers on and turn off central heating

Hot water

Take showers, only boil the amount of water you need

Electrical appliances

Turn off devices that are on standby

Washing clothes

Air dry clothes, wash on a lower temperature

Heat lost from home

Install insulation — double glazing, loft/floor insulation

Heat Enargy
90
Energy Advantages Disadvantages
Source
Fossil Fuels Cheap to set up, power stations Limited (will run out), causes pollution —
already present greenhouse gases and gases that make acid
rain, running costs
Nuclear Does not produce carbon dioxide or Finite (willrun out) danger from radioactive
power sulphur dioxide maferial
Wind power Infinite, cheap to run, no pollution, Costly to build, only works when windy, noisy and
cheap o run ugly
Tidal power Good for islands, potential to Costs a lot to build, hard to find suitable locations,
generate lofs of energy, reliable - tide | could damage environment
will always go in and out, doesn’t
release pollution
Solar power Infinite, building can have their own Expensive to set up, only works when sunny
power supply, doesn'trelease
pollution, cheap to run
Geothermal Doesn't create any pollution, Expensive to set up, only works in volcanic areas,
power potentially infinite volcanic activity may stop making station useless
Hydroelectric | Doesn’t create pollution, creates Costly to build, can cause flooding, can have
power wafter reserves major ecological impacts
Biomass Cheap, ifreplaced can be Burning releases atmospheric pollution, replanting
sustainable required

Energy Efficiency = Useful
energy/total energy input

Renewable
Energy

Quickly replenishes its
energy used. Infinite

Wind power, solar
power,
hydroelectric
power, tidal power,
geothermal power,
biomass

Fossil fuels — coal, oil
and natural gas
Nuclear power

Non-renewable
Energy

Is finite (will run out).
Does not quickly
replace energy used

Keyword Definition

Chemical Energy store that is emptied during chemical reactions when energy is
fransferred to the surroundings.

Conduction The fransfer of heat by passing on energy (or electrical charge) to nearby
particles.

Convection The process by which heat fravels through fluids (gases and liquids).

Elastic potential An energy store that is filled when a material is stretched or compressed.

Electrical Energy store resulting from the movement of electrical charge (electrons).

Energy This is the ability to make something happen whenit is fransferred.

Gravitational potential

Energy store that is filled when an object is raised.

Joule

Unit of energy, represented by the symbol J.

Kinetic An energy store filled when a moving object speeds up.

Light A form of radiation that can transfer energy in a wave.

Non-renewable An energy resource that will be used up, and noft replenished in our lifetime.

Nuclear An energy store associated with nuclear inferactions.

Radiation Radiation is the transfer of internal energy in the form of electromagnetic
waves. This radiation lies in the infrared region of the electromagnetic
spectrum. It does not require particles to move, it can travel through a vacuum.

Renewable An energy resource that can be readily replenished in our lifefime.

Sound A form of energy fransferred by sound waves.

Thermal An energy store that is filled when an object is heated. 10

Transformation

Energy transformation is the process of changing one form of energy to
another.
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Wave Vibrations that transfer energy from place fo place.

Transverse A wave where the vibrations are at right angles to the
direction in which the wave is fravelling.

Longitudinal A wave where the vibrations are parallel to the
direction in which the wave is fravelling.

Frequency The number of vibrations (or the number of waves) per
second, measured in hertz.

Period The time taken for one complete wave to pass a point.
It is measured in seconds.

Wavelength The distance between a point on one wave and the
same point on the next wave.

Amplitude The size of vibrations or the maximum distance a
particle moves away from it resting position when a
waves passes.

Refraction The change in direction when a wave goes from one
medium to another.

Normal An imaginary line drawn at right angles to the surface

of a mirror or lens where a ray of light hits it.

Wave Formula

Example

Dylan is standing on the end of a pier. He measures the water waves going past him. The wavelength of each wave is

Wave speed = wavelength x frequency

Wave speed is measured in
meters per second (m/s)

meters (m)

Wavelength is measured in

Frequency The number | Higher Increasing
of waves frequency = | frequency Longitudinal Wave
pass a point | more energy | = higher i g
in a second. | transferred pitch WWWW /;\ /\ /\
Amplitude Maximum Increasing Increasing | JUTIITI VUOVIRLY B et
disturbance | amplitude amplitude el o e \/ \’/ \/
from its increases =increase o Osemens _ ek
undisturbed | energy in volume o e
position. fransferred
Wavelength | The distfance | Increasing Longitudinal Wave vs. Transverse Wave
beTween d \:\/oveleng’rh Longitudinal Transverse
az:;%nngne ;:;;;eose Particles oscillate Particles oscillate
(vibrate) in the direction | (vibrate) at right angles
Th? >ame fransferred of the wave's movement fo the direction of the
point on the wave movement
nextwave, Sound waves, ulirasound | Electromagnetic waves
Transverse Wave (light), water waves
Wavelength Description Diagram
Reflection = | Light waves reflect
ol light from surfaces. When L
undisturbed bouncing off | waves reflect, they rosncn
(equiboriom) rrmr—s a surface okiley :he I?:]v of oo o o
reflection: the angle o
incidence equals the A
angle of reflection. .
Refraction = | Waves change
light bends speed when they pass
Frequency is measured in across the boundary ——

Hertz (Hz)

1.3m. He counts 2 waves every second. Find the wave speed

Wave speed = frequency x wavelength

Wave speed

=2.6m/s

=2x1.3

between two
substances with
different densities, such
as air and glass. This
causes them

to change

direction and this
effectis

called refraction.

Mrmnal

i ¥ g
- of imcident

Erolroed Hay

Angle ol refrcion T
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KS4 Physics (CP5/SP5) - Light and EM Specirum

Angle of incidence (i)

The angle between incidence ray and the normal.

Wavelength

DA ADN
VVVZTVV

Rest position m

P ..

Angle of incidence
Angle of refiection

N\

£

refracted ray (from the air to
glass interface) becomes incident

q )
b\ray to the glass to air interface

\ \
4
T
v
'

angle of incidence \

angle of refractlon

Angle of refraction (r)

The angle between normal and the refracted ray.

Separates only - Critical angle

The angle at which total internal reflection happens.
In a glass block this is 42°.

Separates only - Diffuse reflection

Reflected light scattered in all directions

Electromagnetic radiation

Form of energy transfer including radio waves,
microwaves, infrared, visible light, ultraviolet, x-rays
and gamma rays.

A small amount of
light is reflected, but
most is refracted.

When the angle of
incidence equals the
critical angle, the
refracted light passes
along the interface
(boundary) of the glass
block.

At angles of incidence
greater than the critical
angle, the light is
completely reflected
inside the block.

C light passing through a semi-circular glass block, showing total internal reflection

and the critical angle

incident ray

AL interface
air /
glass

L refracted ray

| £

B Light bends towards the normal if

it goes into a medium where it travels
more slowly. It bends away from the
normal if it goes into a medium where it
travels faster.

_ Separates only. Total
internal reflection

and critical angle.

Electromagnetic spectrum

The entire frequency range of electromagnetic
waves.

Electromagnetic waves

A group of waves that all fravel at the same speed in
a vacuum, and all are tfransverse.

Incident ray

The light ray approaching the interface (mirror edge,
or edge of a perspex block)

(H) Oscillations

Movement backward and forward

Radiotherapy

Medical technique to kill cancer cells using gamma
rays.

Ray diagram

A diagram that models what happens when light is
reflected or refracted.

Refracted ray

The light ray that leaves a material like a glass Perspex
block. This ray has changed direction.

Separates only - Specular
reflection

Light is evenly reflected from smooth surfaces such as
a mirror surface.

Separates only - Total internal
refection

When a ray of light is shone into a curved glass block
and when the angle (critical angle) has been
achieved to allow all the light to be completely
reflected inside the glass.

Transverse waves

Vibrations are at right angles to the direction in which
the wave is tfravelling 105
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VWAVAVAVAVA VA W VA VAU AV d
an d EM S peCfl'U m shortest wavelength longest wavelength

102 m

highest frequency lowest frequency

109 m 10%m 10%m im 10°m

| Separates only. |

X

Separates only.

A converging lens is fatter in the middle than at the edges. It makes
parallel rays of light converge (come together) at the focal point. The focal
length is the distance between the focal point and the centre of the lens.
A diverging lens is thinner in the middle than at the edges. The focal point

™ uitra | “infrared "+ micro- radio is the point from which the rays seem to be coming after passing through
7 / violet waves waves the lens.
“ = - @ﬂ : The rays of light appear to
R & The rays of light come from the focal point (F).
wavelengths within the S g
visible light spectrum are put into groups ‘ acal point ().
parallel rays | : parallel rays F
Specular reflection Diffuse reflection B the electromagnetic spectrum (not to scale) of light ‘ of light *
converging
Long quelength' Uses Dangers fons ; focal length A i focal length A dlvérglng
low frequency lana
Visible light Light bulbs, our eyes detect it From a laser can damage the retina in the eye
Separates only.
Infrared Communication - TV remote, Felt as heat, and can cause skin to burn Heat transfer by radiation - Heat can be fransferred by

grills, toasters

Microwaves Communications, mobile phones,
microwave for food

Can cause internal heating of body tissue

Radio waves Radio broadcast,
communications

Very large doses can cause cancer

infrared radiation. Unlike conduction and convection -
which need the vibration or movement of particles -
infrared radiation is a type of electromagnetic radiation.
When infrared radiation is absorbed by an object it is
heated and its temperature rises.

Short wavelength, Uses Dangers
high frequency
Ultraviolet Used to kill microorganisms in Too much exposure can lead to skin cancer

water, detecting forge bank notes

Separates only.

«Dark matt surfaces are better at absorbing heat energy
than light shiny surfaces.

«Dark matt surfaces are better at radiating heat energy
than light shiny surfaces,

Separates only.

X-rays Hospitals — to check for broken High frequency, transfer a lot of energy and can
bones penetrate the body. Excessive exposure may

cause DNA mutation, possibly leading to cancer.

Gamma rays Cancer freatment, sterilising High frequency, transfer a lot of energy and can

hospital equipment

penetrate the body. Excessive exposure may

cause DNA mutation, possibly leading to cancer.

Surface Absorption Emission
Dull, matt or  |Good absorber of heat Good emitter of heat
rough radiation radiation
Shin Poor absorber of heat Poor emitter of 106
Y radiation heat radiation
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KS4 Physics (CP6/SP6) - Radioactivity

Dalton’s model

Plum Pudding - Thomson

Rutherford

Bohr/Chadswick

Atomic number (also
called proton number)

Number of protons in an atom

Background radiation

Naturally radioactive substances in the
environment that produce radiation.

John Dalton thought
that all matter was
made of tiny particles
called atoms, which
he imagined as tiny
spheres that could not
be divided.

Thomson carried out
experiments and
discovered the electron.
This led him to suggest the
plum pudding model of the
atom. In this model, the
atom is a ball of positive
charge with negative

the nucleus

Rutherford suggested a
new model for the atom,
called the nuclear model.
In the nuclear model:
the mass of an atom is
concentrated at its centre,

the nucleus is positively

Bohr did calculations
that led him to suggest
that electrons orbit the
nucleus in shells. The
shells are at certain
distances from the
nucleus. Chadwick found
evidence that the

Becquerels (Bq) Unit to measure radioactivity. One Bq is one
nuclear decay each second.

Count rate Number of clicks on a GM tube when radiation
is detected. Itis the amount of radiation per
second or minute.

Elements Substances that contain the same type of

atoms

Geiger-Muller (GM) tube

An instrument to measure radioactivity.

neutrons
in the nucleus.

Atomic Number
- The number of
Just protons in P

Carbon

the
nucleus.

Number of
protons = number
of electrons

relative charge | relative mass
proton +1 1
neutron 0 neutral 1
electron -1 171840

@%

electrons embedded in it. charged nucleus contains no
charged particles called
the neutron.
Atomic Mass The number of —a— Atomic
- The number of _ particles in the structure —
protons & nucleus

protons and
neutrons found
in the nucleus.

P f @ eecwon b £10ctrons orbit
h / @ proton the nucleus on
@ (@ rewn | electron shells.

Half-life Time taken for half the unstable nucleiin a
sample of a radioactive isotope to decay.

Isotopes Atoms of a single element that have different
numbers of neutrons, but same number of
protons.

Kinetic theory Model that helps explains the properties of

solids, liquids and gases.

Mass number (also called
nucleon number)

Total number of protons and neutrons.

Atoms of asingle
element that
have different
numbers of
neutrons, but
same number of

protons.

1

Pr

Three Isotopes of Hydrogen

o & ¢

H ZH 3H

Nucleons Smaller particles that make up the nucleus.

Neutrons Sub-atomic particle found in the nucleus, with
no charge.

Particle theory Model that helps explains the properties of
solids, liquids and gases.

Protons Positively charged sub-atomic particle found in

the nucleus.

otium Deuterium Tritium

Subatomic particles

Particles smaller than atom, and make up 107
an atom. Protons, neutrons and electrons.
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radiation.

) Property Alpha Beta Gamma
These orbits (electron shells) If an atom absorbs When an electron 4 /
are normally empty in neon energy, an electron can returns to a lower orbit Nucl f EM y
atoms. move to a ‘higher’ orbit. the atom emits energy What is itg h UIF SIE f e electron pEEEs
nucleus as visible light of a gliurm arom (V4 m m
particular wavelength. +7 MNone
Charge -1
g B 888FP B &PPe%%¢ °F%uD8
Mass AllvEd Relative 0 [1/1840) JEus
Y v \/-\ N \
. 3-3 L .
Range in air cm 15cm engrange
Low, stopped by Increased, Great slowed by ) ) ) :
. - Skin or paper Thin aluminum Thick lead
Fenetfration ability paper stopped by concrete, lead stops ALPHA  stops BETA reduces GAMMA
Electrons can make all of these different orbit changes. aluminium or lead
Each different change produces a different wavelength of light. lonising ability Highly ionisinig Fairty Least ionising
B electronic configuration and energy level changes for neon
Effzcts of a magnetic Deflected Unaffected Worked example A
. Deflected - . .
field In figure D, the activity at 3 minutes is 800 counts per second. After one
half-life the count rate will have decreased to 400 counts per second.
. Attracted to Unaffected
nucleus contains Effects of an electric negative .*?J.frclcfed o This occurs at 9.5 minutes, so the half-life is 9.5 - 3 = 6.5 minutes.
field g positive electrode
3 protons @ elecirode 1200+
- + i . .. 1000+
h Particle Symbol Dangers of radioactivity — ]
charge on can damage the DNA  8007-
nucleus Alpha a ‘,He e ge g |
is 34 _ inside a cell. This > 6004
1S 5 damage is called § 1
Beta B 1€ mutation. Gene mutation 4901
‘ that occur in gametes 200+
Positron B* 0 e can be passed on to the ol | ‘ | | ] ’ .
next generation. Some g8 12_ (oN 208 258N S0RR 35
energy mutations can cause b
neutron n cancer D graph of activity against time for a radioactive substance
D ionisation of a lithium atom i
[Separates] Using radioactivity [Separates] Radioactivity in medicine
lonisation - Killing microorganisms - Radioactive materials are used to diagnose medical
- ; i ; conditions without having to cut into a patient’s body.
Sometimes an atom gains so much energy that one or more of the electrons Rgd'OOC_“Ve detecting T that it it g dtod f t dical Y
. _ Dlognosmg cancer - tracers - racers tnar emit posiirons — use O getrtect meaica
can escape from the atom altogether. An atom that has lost or gained problems
i i iati - - Treating cancer L . . :
telec‘trons is c_all.ed an ion. Radiation that causes electrons to escape is called ch |<'g thick ¢ - -Treating cancer — external radioactivity which uses a
ionising radiation. - ecking Thickness of paper , beams of gamma rays, x-rays or protons directed 108
- Smoke alarms - contains a source of alpha particles at the tumour.




SIArD The Solar System and Orbits:
KS4 Physics Astronom Keyword Definition 2
AspﬂMBy Y Y y Dwarf Planet: too small to be a
solar Contains Sun, 8 planets, dwarf planet
Life Cycle of Stars: System planets, comets, asteroids and Orbit: A path of one object
§ mefeors. around another.
rotostar . . . .
A very young star that is sfil Safglllie. Any object which
Protostar accumulating mass from its main glrblfsfgnomgg
anetary orbits: ‘
Main sequence molecular cloud. Y : . \enus VETE Saturn Neptune
T - * occur because of gravity 3
: A star that merges hydrogen info (acts on an object towards
Main its core/nucleus and has a th i f HJ1
Sequence | stable balance of the external € cenire of the more it
ot oo qu pressure of central nuclear massive object).
star giant star ar fusion and the gravitational Weight and gravity: Redshift:
forces that push inward. « Your weightis aforce ||+ Suggests that the
: Red Giant A dying star in the later stages of gravity acting on Universe is expondm.g. . the Sun |
7 of stellar evolution. you. o If awave source is moving |‘
. * |t depends on your relative to an observer, there oty ‘
__' White They mark the evolutionary end mass and the will be a change in the asin |
et Dwarf !o?m‘r of dmOTSS rs;ors frosm low to gravitational field observed frequency and i f—
niermediare ke our sun. strength (g) of the wavelength sty |
Black All that remains after a white earth. (g =9.81 N/Kg) ||+ Thereis anincrease in the 400 500 600
Dwarf n dWC_"f STCIF burns all its heat but + Weight (N} =mass wavelength of light coming fruimn e gwumcg’?vemgm(nm)
Sitdisiicle refains its mass. (ka) x afs (N/kg) + The further away the galaxy, the more redshift, the
A huge giant star that has Models of Solar System: || faster it is moving away.
consumed [fs core hydrogen 1. Geocentric model:
Nebula: Cloud of dust and gas from Red Suget | reserve. Helum has *+ The earthis af the Creation of Universe Theories
- Giants accumulated in the nucleus and i f thi 1. Steady State
which stars are made. hydrogen is undergoing nuclear center of everyining. . - - .
Gravity and Thermal Pressure: The two forces that fusion in the outer layers . ) * The Universe has always existed, and is expanding
determine whether a star is stable (balanced) i 2. Heliocentric model: + As the universe expands, new matter is being constantly
L ; ' The explosion of a star, the + Copernicus. created.
shrinking or growing. .
NucleqrgFusi%n' ° ill:::/zr largest explosion that takes » The sun at the center ||Evidence:
. process of n-uclei combining that releases energy place in space. of universe. « Red shift because galaxies are moving away from us.
in astar . . + Evidence from Gdlileo .
. . Created when giant sfars die in ing tel t 2. The Big Bang Theory - accepted theory as there is more
using telescopes to
* in the main sequence Hydrogen fuses to make Neutron supernovae, their nucleus b Juoiter' evidence
Helium Star collapses, and profons and oo e JOpHers » the Universe began as a very finy point of concentrated
« requires huge pressure from gravity \\11’ n electrons fuse together to form moons. energy
. neutrons. . . : L .
Which prh does a star evolves C||Ong? 2 ?:::‘s:: z 3. E|||phcq| orbit: ¢« The expansion is still going on.
* depe.nds on mass . PR comet Balls of ice and dust in elliptical * Most bodies in the Evidence:
« stars like our sunJr beck:)ome Red Giants I’l‘\ orbits around the Sun. sol‘or'sys’rem are in « Cosmic Microwave Background Radiation:
Redmsore mcc:;s.swie srars become Made of rock and metal in orbit elliptical orbits. Left over radiation from the beginning of the Universe.
uper Llanis. ooty uling asteroid around the Sun between Mars + Thisis the current . Redshift because galaxies are moving away from us dut09
and Jupiter. model. the continual expansion.
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Keyword Definition Units of Keyword Definition Units of
measurement measurement
The energy The rate at which Watts (W) or Joules
Work done transferred by a force Joules (J) Power energy is transferred | per second (J/s)

work done = force x distance moved in the direction of the force

9) (N) (m)

This can be written as:
E=Fxd

where E represents work done
F represents force

d represents distance.

Worked Example

Danny is moving a box weighing 200N. He pulls it 12m
along a sloping floor using a force of 150N. Calculate
the work done by Danny.

The force must be in the

E=FX d/ direction of movement

= 150N x 12m
= 1800J

work done (])
time taken (s)

This can be written as

power (W) =

p_E

t
where E represents work done
P represents power
t represents time.

Crane A lifts a weight of 1000N a distance of 6m
in 10second

Crane B lifts the exact same weight the exact
same distance, but in 4 seconds.

We can say that crane B is more powerful as it
has done the same amount of work (lifted a
force a certain distance), but has done

sO in less time.
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KS4 Forces and their Effects

Forces can be placed into two groups. There are forces that
act on contact and there are forces that act at a distance.

Contact Forces Non-Contact Forces

A diagram showing
all the forces acting
on an isolated
object or a system

The size and direction of
the pairs of forces acting
upon an object or system.

Free body
force
diagrams

Air Resistance Gravity
Friction Magnetism
Tension Electrical Force

Normal Force Nuclear Force

Add together the forces
acting in the same
direction. Subtract the
forces acting in opposite
directions.

Forces acting along
the same line

Resultant
force

Levers are used to increase the force applied
to an object, usually to lift it up from a
surface. Levers must have a pivot to rotate
around and will work on the principle of
moments.

Force A vecf_or . A push or a pull on an object.
quantity
Two objects Caused by objects interacting.
have to touch L ;
Contact E.G. Friction, man pushing a
for the force to
forces wall, a book on a table,
act. Interact at
. Upthrust of water on a boat.
zero distance.
Two objects do
Non- not have to Caused by interacting fields.
touch for the E.G. Magnetic forces,
contact .
force to act. electrostatic forces,
forces - o
Can interact at gravitational forces.
a distance.

Draw all the forces acting
upon an object. Make
sure they are to scale and
in the right directions.
Draw a joining line rom
the start of the first force
and the end of the last
force.

A diagram where
forces do not actin
the same line. Use
scale diagrams o

find the resultant

force

Vector diagrams

When two children are on a see-saw the see-saw may be
balanced and the children will not move. In this case the
clockwise moment is balanced by the anti-clockwise moment
- so the two moments are equal.

As both the clockwise moment and anti-clockwise moment are
balanced:

Where the subscript denotes the direction (clockwise or anti-
clockwise).

Moments: A force or a system of forces may cause
an object to rotate.

Everyday examples of force causing a rotation
motion include door handles, steering wheels and
see-saws.

The turning effect of a force is called the moment of
the force. The size of the moment is determined by
the equation:

moment of a force (Nm) = force (N) x distance (m)
M=Fxx

The distance, x, is normal to the direction of the force

A gearis a wheel that has teeth on it (also
known as a cog), as shown in the diagram
opposite. For gears to do work you need at
least two gears. Gears are used to fransmit
rotational forces from one place to another

When two cogs are in contact with their feeth
interlocking, the driven cog will rotate in the
opposite direction to the drive cog. If the drive
cog in a gear spins clockwise then the driven cog
will spin anti-clockwise.

When a large cog is driving a small cog, then the
small cog will rotate faster than the large cog.
Halving the number of teeth on the small cog will
double the speed of the small cog. Going from a
large cog to a smaller cog will increase the speed
of rotation.
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KS4 Physics - Electricity

Proton
Neutron 1
Electron 1/1835
negligible

Useful formulas

« energy transferred (J) = charge moved (C) x potential difference (V) E=Qx V

« charge (C) = current (A) xtime (s) Q=11
« potential difference = current x resistance

» energy transferred = current x potential difference x tme E=1xV x t

I I

+ (positive)
no charge

- (negative)

+ electrical power (W)= potential difference (V) x current (A) P=V |

* power = current squared x resistance P

=I2R

Current in series and parallel circuits

At the junction:
current in = current out
6A=4A+2A

Non-Ohmic
Conductors:
Flament Lamp

Ohmic Conductor

current

current

potential

/—@69

—@—m—|l—

potential
difference

difference

2A
(AD—X—

Non-Ohmic
Conductors:
Diodes

Current

0.6V

o
o°

m Colour Function

live brown
neuftral blue
earth yellow/green

LOCCIﬁOh —C\o— switch (open) —®— lamp
—Q—0—— switch (closed)
nucleus = e
+
_“_ cell
hUC|eUS —@— voltmeter
_"'{ |_...| — battery
She”s @ ammeter
—@— diode
_|;LA|_ thermistor
— 1 resistor
N
N
—ﬁ— variable resistor —@— LDR

Carries alternating
potential difference from
the supply.

Completes the circuit.

Safety wire fo stop
appliance becoming live.

Non-Ohmic Conductors: Themistors and LDRs

Resistance
™

Fenssnee ()

Temp

Light level (fug)

Keyword Definition
Current The rate of flow of charge in a circuit.
. Also called voltage. The difference in
Potential . .
- potential between two points of a
Difference N
circuit. Causes a current to flow.
Charge Chorg.e is the omoum_ of _elec‘rncﬁry
travelling through a circuit.
Anything that slows the flow of charge
. around a circuit. Resistance is usually
Resistance

caused by electrons colliding with ions
in a material.

Series Circuit

A circuit with a single loop of wire.

Parallel A circuit with two or more loops
Circuit (branches) of wire.
A variable resistor is a component where
the resisitance changes as you slide the
Variable connector along if. It can be used to
resisitor investigate how the resisitance of the
lamp changes as you change the
resisitance.
the current through an ohmic conductor
, (at a constant temperature) is directly
Ohm'’s Law - . .
proportional to the potential difference
across the resistor
Ohmic Ohmic conductors will produce a
Conductors s‘rrmght.lme I -V graph that goes through
the origin.
Non-Ohmic The resistance of components such as
Conductors lamps, diodes, thermistors and LDRs |§|r,]%

constant. It changes with the current
through the component.
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critical language.

AO2: Using resources, testing out ideas and media.

What does a GCSE Artist Research Board

include?

 Artist copy.

« Zoomed in experimental pieces X2.
« Written analysis

» Colour and tonal samples..

Why do | need to produce an artist’'s copy?

+ It demonstrates your understanding of the artist’s use of
materials and techniques.

Why do | need to include colour and tonal samples?

* It shows the examiner that you have worked out the
different fones and colours before applying them to
your work.

Why do we need to produce experimental pieces?

* It allows you to zoom in on surface textures and details
in your artist’s work and test out more materials. (This
gains you marks for AO1 AND AQO2.)

How do | demonstrate my understanding of critical

language?

+ By completing an in-depth written analysis of your
chosen artist’s work using specialist vocabulary fluently.

Good artist research should show an excellent
understanding of the artist’s use of materials and
techniques in both practical and written form.

Year 10 - GCSE ARTIST RESEARCH BOARD

AO1: Develop ideas through investigating artist's work, Demonstrate understanding of

Expert modelling
example...

In depth Artist research.

':“:j':::" :
T8

Written analysis

e

Colour testing
A
N Yo 2
i
E i

AL 219} i X

~

Wider Thinking: Stretch and Challenge:
GCSE Art and Design - BBC Use materials and
. techniques with a high level
Bitesize

of skill and conftrol. Record
finer surface textures and
details.

www.studentartguide.com

\_ J

/

1

13



https://www.bbc.co.uk/bitesize/subjects/z6hs34j
https://www.studentartguide.com/articles/gcse-art-exam-2013

orvsion - Year 10 - GCSE ARTIST RESEARCH BOARD

SWB AO1: Develop ideas through investigating artist's work, Demonsirate understanding of

ACADEMY - critical language.

AO2: Using resources, testing out ideas and media.

Keyword Definition
) Give a clear description that includes all the main features — think of it as
Describe C : . ,
painting a picture with words'.
Representational Art which is clearly identifiable as something which already exists in life.
Abstract Art that does not attempt to represent reality but instead use shapes, colours,
pafterns.
Colour Colour has the strongest effect on our emotions. It is the element we use to
create the mood or atmosphere of an artwork.
Message A key idea or point conveyed by the artwork.
Mood An feeling or emotion conveyed by the artwork.
Inspire How you will use the artist’'s message/style/technique to develop your own ideas.
Try out the qualities of materials, tfechniques or processes through practical
Explore investigation.
Fluent Communicate and present high quality material in a clear and meaningful way.
Analyse Examine in detail.
Refine

Improve initial work taking into account feedback and aims. 114




owson Y10 TEXTILES
SWB KNOWLEDGE ORGANISER
ORGANIC STRUCTURES

-l OF
EXPERIMENT

AO3

A

c\ /
| V-

v 1

DEVELOP ideas through investigations informed by
ARTISTS and othersources, showing analyticaland
cultural UNDERSTANDING

REFINE ideas through EXPERIMENTING and

SELECTING appropriate resources, media,
techniques and processes

RECORD ideas, observation and insights RELEVANT
to your INTENTIONS

RECORD
Present a PERSONAL response, showing analytical
A 04 understanding and realising INTENTIONS for your
project, making connections in your work
PRESENT

[AsitisUREesSpose]

Responding to the work of
other artists is a great way to
generate ideas. ... Starting with a
direct response showing their
understanding of the ideas and
aesthetic of an artist.

How do | identify the formal elements of my major

project: Cakes, Biscuits & Sweets?

« Artist's information/Inspiration

« What specific theme/genre are you going to study.

= Name awell known artist to take influence from
within your chosen genre.

» Define Form/shape/pattern/experiment.

« Apply numerous techniques during development.

How do| create aresponse to chosen Artists work?

« Use the ideas behind an artists work to inspire your
own designs.

» Watch a demonstration by your teacher.

» Use decorative/dyeing/printing/experimental
Textiles techniques with skill and control.

« Create aresponse to your chosen artists work using
influence from their work.

What needsto be included to ensure a successful

final piece?

« Commit to design throughout project.

« Use shape, scale and proportion accurately.

« Make yourwork as detailed as possible using the
Textiles techniques explored.

« Take inspiration from your chosen artist and show
clear development in response to their work.

+ Create a mock-up of a final product.

» Create final product signifying the conclusion to the
journey you have created throughout your
sketchbook.

Keyword

Definition

Observation

The action or process of closely
observing or monitoring
something or someone.

A design is cut out of paper or
another thin, strong material

Silk Printing and then printed by rubbing,
rolling, or spraying paint or ink
through the cut out areas.

. Experimenting with
Fabric the fabric to change its

Manipulation

appearance, drape orshape.

Influence

Something or someone
that influences a person or
thing, then, has
an influence on that person or
thing.

Moodboard

An arrangement of images,
materials, pieces of text, etc.
intended to evoke or project
a particular style or concept.

Batik

A method (orginally used in
Java) of producing coloured
designs on textiles by dyeing
them, having first applied wax
to the parts to be left undyed.

Applique

Layering pieces of fabric that
are sewn or stuck on to a
larger piece to form a picture
or pattern.

Toile

An early version of a finished
garment made up in cheap
material so that the design
can be tested and perfecfe'gf'
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LEARNING OUTCOME 4: Attracting and retaining customers

* Learning Aims 4.1+4.2: Pricing a product, strategies and appropriateness of each

Factors to consider when pricing a product to atiract

and retain customers

Target market

®

Price of
competitor
products

Cost of production

Type of sfrategy

When deciding
on a price, a
business wil
need to
understand:
 The income

levels of
targeted
customers
*  Whether or
not the
customers
can afford
the product

Example:
family car
versus sports
cars

&

Research of
similar products
currently on the

market will

enable a
business to sell
their products at

a lower price

and attract
customers away

from
competitors.
Remember the
price needs to
be high enough
to make a profit

A business neds to

make sure that the

costs involved when
making the product
are covered when

pricing the product
for sale. Otherwise,
they will make a loss.

Example, if it costs
49p to make a
product and you
charge 99p. a profit
of 50p will be made
each fime the
product is sold.

v

6

N e
Competitive pricing: this iscé .

customers fo the business
and retain existing

when a business sets the
price of the product which is
similor to their direct
competitors

Pricing strategies

Advantages

[OAT])

ACHIEVING MORE TOGETHER

Will attract new

customers

Competitors sales could
decrease s they may
not be able to compete
with the low prices

N . Businesses must think of

Disadvantages

other ways to attract
customers, not just price.
» Profit could be low cs the
price may only cover the
production costs of the
product

Psychological pricing:
adimed af customers who like
a bargain by setting a price

for a product that appeals
fo customers because of the
value for money that it
appears to show

Example: £299 instead of
£300

®

*  Could attract new
customers which would
increase revenue and
profit for the business.
[tems could be sold for a
little less than their actual

value

Atfracts customers as the
price appears fo be a

good deal

+ If customers are
purchasing online, the
price may oppear to be
good value, but when
shipping costs are added,
the purchase could be
abandoned.

Most people are aware of
this strategy so may not
be convinced that itis a

good deal.

Key Term

~

Pricing Strategies - various methods that a

business uses to attract customers to a
particular product by changing the regular
price to one that is offen cheaper to gain an
edge against their competitors

Price skimming: A business
can charge a higher price
due to alack of
competitors. Aimed at
customers who like fo have
the losted product

+ High profits can be
achieved by a business

when there is no

competition in the same

market

+ High prices give an
impression of a good

Competitors can produce
a similar products for a
cheaper price
Customers may be put off
by a higher price, as not
value for money.

+  Some customers may not
be able fo afford the new
product.

Example: Apple Iphone quality product.

Price penetration: often
used when a product
launches, where alow price

is set first to attract new D)
customers and they
gradually increased.

Achieves high sales for
the duration of the offer.
Attracts customers to the
product because of the

price

Increase market share

»  Profit margins will be
reduced during the offer
period.
* Not all products will suit
this pricing method, such
as sort-term fashions.

v
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* Learning Aim 4.3: Types of advertising methods and the appropriateness of each

Often used by small businesses to target customers in the

Businesses wil use a variety of different method of advertising to inform customers of the different
products that they are selling and to persuade them to purchase their products.

!
| Key Term
!

P [0AT])

ACHIEVING MORE TOGETHER

Advertising -how a business promotes the
products and services that it sells to its
customers using a variety of different ways
depending on the budget they have to spent.

Radio reaches local, national and worldwide audiences,

Leaflets local area - for example, menus at fast food fake-away Radio therefore the adverts could be heard by a large audience,
depending on the radio station
Advantages Q § Disadvantages Advantages - Disadvantages
- |== = O
* Easy and cheap to produce * Are often discarded once read » Local radio adverts are cheap and - Peak listening tfimes between 7-9am
* Inform customers about their * Are a form of junk mail, which easy to produce and 57pm will often be more
products may not be read by customers * Local radio adverts target a specific expensive due fo the increase in
+ Can target specific local areas *  May be of poor quality, giving a geographical audience listeners.
+ Large or small distribution poor impression of the business *  Music and words can grab the * The radio is often a background sound
+ Aftractive and eye catching » Poor impact of sales. attention of the listener so some may not hear the adverts
» National and international radio + listen again radio shows have an
e stations have a wide audience expiry date — normally 7 days.
. Website inform customers of the products they sell and « ‘listen again' enables listeners to hear
Websites allow purchasing online

Disadvantages

Advantages é %

a specific radio show again, including

the adverts.

pAN g
Can increase sales by ordering .
directly rom the business
Can farget customer for special

Customers who do not have
internet access will not be
informed about products.

offers » Customer feedback could be
« Pay fo put adverts on search negative
engine results pages and for pop »  Customer details or company
ups. data could be hacked

* International customers

Social media is a useful method of informing users of new

Magazines

Usually issued on a weekly or monthly basis and are
aimed at a specific target market

Social Media or existing product offers.
0 .
Advantages Disadvantages
—0Q O .
+ Users can access the material often + Information needs to be update

* A cheap method of advertising

frequently

Knowledge Organiser = RO64

Disadvantages

Advantages / //

=/

* They offen compliment the * Adverts can be very expensive in
content of the magazine specialist magazines
Readers tend to keep magazines * They contain lots of other adverts,

so businesses need to make sure
their advert stands out.

longer than newspapers
Magazines will be given to others

+ Fast communication with customers * Customers must be social media savvy
* Proven to increase sales + Llimited to a specific age group of
+ Could generate international customers
customers. * Resources for monitoring is needed
daily
Adverts appear in various sizes, colours and shapes. Can be
Newspapers placed daily or weekly. Free and local papers are cheap
Advantages iég Disadvantages
==
» Specific target groups per paper. +  Newspaper reading has fallen in the
» Free or low cost for local papers last 10 years.
+ Middle ages/ older target market * National papers are more expensive
* National papers have wide audience *  Younger readers are less likely fo read.
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such os:

Why a business reduces the price

o
of a product for example 10% off /0

After a seasonal period hos
ended, further discounts could be

offered which would be good for

customers but not for profits

©@isEl

Competitions can general sales, if
the prizes are something the
customer wants to fry and win.
Usually appear on the side of

packaging.

( Buy one get one free

(BOGOF)is where a
customer purchases one
product at normal price

and then gets another
for free, making the
value to the customer
greater.

C
@
&)

(@

&
=
©
=

N

/ Point of sale advertising is when
customers go fo the checkout to
pay for items and the advertising
of other items entices the
customer fo purchase an exira

item. (
Example: supermarkets which o]
confectionary items S
a

Products are
noticed more by
new customers
which would
generate more
sales in the long
ferm.

(Discounis are a good way to get
customers to notice a product,

Profit made on the
item is reduced
during the
promotion.

Competitions have
been around for
many years and
can be away of

gaining new
customers.

Often people do
not see the

competitions on the

packaging or may
not be interest in
the prize.

Businesses use this
strategy to generate
more sales of a
product to sell off old
stock or if they are
going fo rebrand a

product with new

packaging (+)

The products profit
margins are reduced
as aresult of this
promotion method

Impulse purchases
are made by
customers and the
products are easily
accessible for
customers

It can encourage
customers fo buy
unhealthy food
choices and
generate bad
publicity for a
business.

| Key Term

£ [0AT]

ACHIEVING MORE TOGETHER

Sales Promotion — offers that a business
promotes to encourage more sales for their

business.

/Free gifts can provide
an incentive for a
customer to purchase
a particular product
compared to a
competitor. For
example a free toy,
quiz book or shower
gel.

-

Product Trials is when
business want the
views of customers
about a new product
For example taste

TRIAL

-

Loyalty schemes are
popular with
supermarkets.
Customer collect
points which can be
exchanged at a later
date for other goods.

Free gifts can
increase sales and

the of the offer for
the business.

profits at the time of

Customers may
expect to receive a
gift every time they
make a purchase
and there s a fime
limit for the
promotion before
returning to normal
offering,

Instant feedback is
gained from
customers

New sales can be
generated
increasing business
sales

Encourages repeat
customer for the
business

Market research
can monitor
shopping habits
Special offers can
be targeted to
specific customers.

If the product is not
liked, money will
have been wasted
on producing it.
There may be
regional variation

Customers may not
be interest in a
loyalty scheme
Customers may
forget their loyalty
card, missing out on
gaining points
Loyalty cards are
not as popular as
they once were.
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«m | LEARNING OUTCOME 4: Attracting and retaining customers | [OAT:P
Key Terms P

ACHIEVING MORE TOGETHER

Customer service — a key functional area

ey which deals with a variety of different needs
and questions from customers, before, during
Product Knowledge and after sales have been completed.
Customer service is not just about making sales but retaining Retaining customers — methods adopted to
customers. Businesses do this by linking these three methods together encourage customers to return to the business

to purchase more products in the future.

Having good . ) Product Knowledge - is a detailed
product Erégggt;:‘n\ggh ——» | Provide after understanding of the product that a business
knowledge sales services sells.

Customer Engagement

—  Features of

Customer engagement means that staff needs to:

— Special offers « Have good listening skills
» Be patient to understand the customers’ needs

Pri f and wants
nces o * Know the customer requirements 8

product « Have good product knowledge

— . « Have excellent personal presentation
_ Specification of P P L) 8

product + Remain professional at all times

New Product l

After-sales service

Good Knowledge After-sales service wil be used by customers if there is an

= customers are issue with the product that they have purchased.

likely to return to Bad Knowledge = Businesses hire staff to deal with issues such as deliveries,
the business . repeat sales are faulty products, damaged goods, exchanges or advice on
because of U, not guaranteed how to used the product.

positive customer -~ -

Knowledge Organiser = RO64

service

It is important that they staff are trained to: LA
» Deal with angry or upset customers ~—
+ Resolve an individuals issue
- They must remain helpful, friendly, calm and professional at 119
all times
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» LOS5: Understanding factors for consideration when starting *  OWNERSHIP FOR BUSINESS

up a business

There are several different types of business ownership. In this
section, we wil learn about what

these are, the main features, the responsibilities of the owners and
how the type of ownership

usually relates to the size and scale of the business.

Limited Company

A limited company is a business owned by shareholders and run
on a day-to-day basis by directors

Private Limited Company (LTD)

() Public Limited PL
& ublic Limited Company (PLC)

Both LTD and PLC have the same advantages and disadvantages

Advantages Disadvantages

* Each Shareholder has *  Expensive to set up
limited liability * Less control over the

» Easier to raise finance company

* It is easier for the business * The company must pay an
to borrow money annual fee and product

yearly documents

The main difference between a LTD and a PLC is that in a private
limited company the shares are not offered for sale to the general
public where as in a public limited company they are!

[OAT])

ACHIEVING MORE TOGETHER

START-UPS

The Private Sector = =N
1 A °

The private sector includes businesses that are owned by |=I|m
private individuals. Business in the private sector include:
+ Sole Traders
» Partnerships
» Private limited companies (LTD)
» Public limited companies (PLC)

The Public Sector

=

The public sector is made up of::

+ Central government

* Local govemment

+ Business that are owned by the govemment - Post office

Unlimited Liability

The owners of the business are personally responsible for the
debts of that business. This
applies to sole traders and partnerships.

Limited Liability

The owners of the business are NOT personally responsible for
the debfts of that business.
If the business goes bankrupt the owners are not personally
liable.
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e LOS5: Understanding factors for consideration when starting

up a business

[OAT])

ACHIEVING MORE TOGETHER

* OWNERSHIP FOR BUSINESS
START-UPS

Sole trade

Partnership

Franchise

An individual person owns a business.
unlimited liability

They can employ other people. Some
examples include - hairdressers, plumbers

or electricians. @
i
i
Advantages l‘
» Shared responsibility
» Shared workload
* Partner - brings different skills
and attributes
*  More capital — investment
from different partners
+  Growth dow — due to
amount of money avaiable
+ Limited amount of work one
person can do
* Long working hours (hard to
take holidays

* Unlimited liability — must pay
for all debts

Disadvantages

Two or more people own a business.
unlimited liability

Jointly responsible for the business. Some
examples are solicitors, small restaurants,

dentists, vets

A franchise is when one business, the
franchisor.

Gives permission o an entrepreneur,
the franchisee, to set up a business using its
brand name and its products. ...A888

Advantages l‘ The
« FEasy fo set up with low cost
+ Decide what happens to
the profit
+ Choose their own working
hours and holidays
* Llimited legal requirements in
relation to accounting The

L

« Cannot make a decision
without all partners agreeing
—time consuming

* Problems agreeing can lead
fo disagreements and
conflict

» Share profits

« Partners reputation affects
business

Disadvantages

Advantages

Disadvantages

franchisee:

Pays a start-up cost — this covers equipment and
sometimes a premises.

Pays a royalty each year - this is a percentage of the
revenue earned.

Must follow the rules laid down by the franchisor.

franchisor:
Provides equipment and resources
Provides training

Easier to raise finance as the brand is well known
Support and training is offered
Easier to gain customers as brand is already established

Rigid rules to be followed

1é
»

» Start-up costs and operating fees are expensive

J
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ACHIEVING MORE TOGETHER

* LOS5: Understanding factors for consideration when starting *  SOURCE OF CAPTIAL FOR
up a business BUSINESS START-UPS

The appropriateness of each source of finance wil depend on a
“ . When starting and setting up a new number of factors:
business, it is vital that the owner is » Purpose — what does the business require the money for?
—_— able to secure the capital (finance » Time period — how long does the business need the money for
or money) required to fund the *  Amount — how much money is required?
businesses. * Type of business — the size and ownership of the business wil

IS

affect the type of finance that is avaiable.

Bank Loan I"."= An amount of money is borrowed from the bank, then repaid (with interest) over a set
‘= period of time

Crowd funding Groups of investors that join together to offer funding to a business

0§

Small Business Grant Money given to the business by the government or charity Used to help finance new
projects — especially those that create new jobs

Business Angel Finance invested in small, risky business e.g. new business start-ups by experienced and

wealthy entrepreneurs

Knewledge Organ

L
0,
. @ . .
Owners Savings Money put intfo the business by the owner
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Knewledge Organ

* LOS5: Understanding factors for consideration when starting

up a business

Borrow money from
friends / family

May charge little or no interest
Do not have to provide security

[ Ormiston Academies Trust ]

ACHIEVING MORE TOGETHER

*  SOURCE OF CAPTIAL FOR

BUSINESS START-UPS

Could lead to disputes between family
members and friends
* May not be able to lend large amounts

Own savings

Does not have to be paid back

There may be a limit to the amount of
money
which can be invested

Crowd funding

It can be a fast way to raise finance with no

upfront fees

Can be a valuable form of marketing and result in

media attention

If the target is not reached, all the money
will

have to be paid back

* Someone can steal your idea if it is nof
protected

Small business grants

Does not have to be paid back
Do not need to lose control of your
Business

there may be strict rules and not every
business is eligible

Bank Loans

The repayments can be spread out
over a long period of fime

Access to larger amounts of
finance

Must be paid back with interest
e Lender may require security for the loan

Business angels

BA have lots of experience which
helps with decision making

Can bring in large amounts of
finance

No repayments or interest

the owners lose a certain percentage of
the
business
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ACHIEVING MORE TOGETHER

» LOS5: Understanding factors for consideration when startingup @~ ©  THE IMPORTACE OF A

a business

E What should a business plan include?

A simple description of the business or idea

Business aims and objectives — the goals the business
would like to achieve

Key business targets — goals that need to be met
Business strategies — long tferm plan of action

Plans and forecasts — demonstrates how the business will

operate e.q.

What is a purpose of a business plan?g 'O/’

1. It helps the business to manage its cash flow —
breakeven analysis, profit forecasts — how much to
spend on, where to spend money on, when to
spend money

2. It explains a business idea to others — you can
show a business plan to a bank to help get a bank
loan

3. It measures progress fowards goals — e.g. fime
scales, sales forecasts, when will we the business get
money back

4. 1t helps to identify potential problems — e.g. any
financial shortages

BUSINESS PLAN

Importance of cash flow?

If a business runs out of cash, it will not be able to pay forits
workers or stock. If this happens, the business is then classed
as insolvent. The owners will either have to raise additional
money or close the business.

To prevent this from happening, a business will carefully
monitor its cash flow fo ensure it has sufficient money to pay
its liabilities. The business will often plan ahead by preparing
a cash flow forecast.
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+ Learning Aim 6.1 The purpose of each of the functional activities that may
be needed in a new business and the main activities of each functional

LEARNING OUTCOME é:

Functional Areas

Marketing
Identifies the needs and
wants of their customers.
Develop products that
customers would want to
purchase

Finance
Manage all the finances
for the business and
record and report on
financial performance.

Human Resources (HR)
Responsible for managing
individuals work for the
business.

Operations
Organise and cost how
the products will be
processed, made and
delivered to their
customers.

Marketing
Responsible for completing market research,
developing the 4p's, understanding and
services that the business produces. This is
sometimes known as the marketing mix.
Satisfying the needs and wants of the
business' customers

Finance
Responsible forall things finance related.
* Paying employees
= Making and receiving payments
= Recording financial transactions
= Preparing annual financial accounts
including statement of financial position
and income statement
= Cashflow forecasts and financial
performance

Human Resources (HR)

HR recruit and select employees what will
work for the business. They manage the
performance of the employees and ensure
that health and safety and employment
legislation is complied with.

Focus: Training, Health, Employment
(legislation) Safety, Recruitment,
Performance

Operations
Responsible for managing the production
processes (logistics). They plan this process
making sure that they have:
* All the necessary raw materials
*  Working machinery
» Staff to operate equipment
* Quality control (ensuring the finished
products meets the standards that are
expected)

= [OAT])

ACHIEVING MORE TOGETHER

Key Terms P
Functional activities-

The range of tasks that each
functional area will complete
within their area of specialism.

Functional areas
The different sections of
a business which are divided
into different areas of expertise.

4P's-stands for Product, Price
The different sections of
a business which are divided
info different areas of expertise.

Logistics
How a business manages the
production of their product from
manufacture to point of sale

Quality control
Ensuring the finished product
meets the standards that are

expected

In a small business, come of the tasks may be completed by one
or two people. In a larger business, they will have many people
working within each functional area due to the size of the
business.

Advantages of having a Disadvantages of having a small

small business business

» Staffing costs are = may not have the knowledge
small all skills to complete all the tasks

*«  Communicationis well
often much easier if = Vital mistakes could be made
information needs to =  Mistakes can cost the business

be sought their reputation or financial
fines, for example if bills are not

paid in time.

il

J
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etwork (Possible Careers )
A collection of computers connected together. . Network Manager
LAN . .
Network over a local geographical area (eg School) * IT techmuan.
LAN has its own infrastructure of cabling and network hardware due to distance * Security Engineer
and practicalities \. Teaching j
WAN
Network over a large geographical area (eg WWW) Ha rdwa re
WAN uses external hardware and external infrastructure e.g. use of satellite,
phone lines or The Internet. Hub — used to connect multiple devices to the network. Now obsolete (use
Switch)
Advantages _ Switch — connecting computers and other network capable devices together
. Share Internet Connection
. Share Peripherals to form a network.
«  Sharefiles = NIC (Network Interface Card/controller) — Internal hardware allows a device
. Sends Emails to be connected to a network. Use for wired and wireless networks
Dis-Advantages _ Transmission Media — What is used to transmit data across a network —.
* Risks of Viruses and Hacking . . . .
+  Expensive Hardware Wired - Ethernet cable (CAT 5e and CAT 6 twisted pair). A networking

* Specialist staff often needed (eg Network Manager) standard. Coaxial cable , an older standard or Fibre optic very fast but more
expensive.
T Wireless — Radio and microwaves to transmit data e.g. Wi-Fi is the standard
s—— - = for for networks — uses two radio frequencies 2.4ghz and 5 ghz
o= -n ez = ; ' Wireless Access Points — for wireless networks — allows devices to connect to
E m T ' a network wirelessly
L 3 m, w' ? Server — A computer that holds data to be shared with other computers. A
— = = WAN (oo web server stores and shares websites. Servers require server software.
’ y E Router— Connects Server to Internet and transmits data (as packets)
'~ i, — Ty between networks 1
[ ortnion
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ﬂ?eer To Peer

No single provider is responsible for being the server. Each computer stores files and acts as a
server. Each computer has equal responsibility for providing data.

Client Server

The client-server model is the relationship between two computers in which one, the client,
makes a service request from another, the server. For example, websites are stored on web
servers. A web browser is the client which makes a request to the server, and the server
sends the website to the browser. /

N

3
4
[ &=
3 Y
& ¢ e
1 ' Client request
Y e 0
) = =
=0 =a
- &
[} ] [ =

Client-server P2P
Security The server controls security of the network. No central control over security.

The server manages the network. Needs a No central control over the
Management dedicated team of people to manage the neftwork. Anyone can set up.

server.
Clients are dependent on the server. Clients are not dependent on a
e central server.
The server can be upgraded to be made If machines on the network are
Performance more powerful to cope with high demand. slow they will slow down other
machines.
Data is all backed up on the main server. Each computer has to be backed
Backups up. Data can easily be deleted by
users.

INTERNET
A global network of computers that any computer can join.
It is a network between many Networks (ie WAN).

World Wide Web (WWW)
A collection of websites that are hosted on web servers and accessed through the
http protocol.

URL
Uniform Resource Locator are the addresses used to access the web servers

DNS
Domain Name Server — Holds all the addresses of the web pages and translates
the websites domain name in to its IP addresses. Constantly updated by other
DNS servers
HOST
When a business uses its servers to store files of another organisation
e.g. hosting websites or hosting cloud storage

Cloud
Uses the internet to store files and application

PROS: Users can access files from any connected device
Easy to increase how much storage is available.
No expensive hardware to store data
No IT staff to manage hardware
Cloud Host provides the security and back ups for you
Software will be updated automatically

J

CONS: Need connection to internet to access files
Dependent on Host for security and back ups

Data in cloud can be vulnerable to hackers

Unclear who has ownership over cloud data 157 127
Subscriptions fees for could storage and software may be expensive
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Virtual Networks

Entirely software based

Created by partitioning off some of a physical networks bandwidth to form a
separate network

PROS:

You can have several virtual networks on the same physical network

They share the same hardware — so VN can be more efficient that standard
physical networks

Each VN has own security including own firewall

Can only be accessed by using certain software or login information

Used to send data securely over a large network like WAN or internet e.g. VPN
(virtual Private Network ) can be used to send data securely between home and
office or two different offices or students access files from home

CONS:

Design can be complex and requires expertise to set it up — costly

Needs managing — costly

Tighten up security if wireless devices are connected to it

Virtual Private Network (VPN)

File Server
N ‘:‘ Q
Firewall Office ?

Intranet

Remote Worker

www.labnol.org

How to Setup your Own VN or Virtual Private Network Remote Worker

Remember: these can
be good or not so good
factors

Factors that affect the performance of

Networks

Bandwidth — the amount of data that can be transferred over a
given time. Greater bandwidth = better network can perform.

If more people are using bandwidth on a network this can cause
congestion and slow the network down.

How to solve: You could limit the bandwidth available to different
users on the network address

Wired Connections — generally faster and more reliable than
wireless

Fibre optic cables = better performance than copper cables
Wireless performances depends of signal quality — Physical objects
suhc as thick walls and interference from other devices can affect
the network
Choice of hardware and network topology can also have an affect
on the performance

128
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WIFi - WiFi is Wireless Fidelity — The standard for wireless data

transmission
* -radio waves are used to transmit data packets without the need for
wires.

* This method is slower and more vulnerable to attack but it removes the need for

cabling and networks

* This means that it can be set up in remote locations such as in vehicles, in parks or on

planes etc.

Frequency & Channels

Wi-Fi uses radio waves to transmit data.

To set up you need a WAP (Wireless access point) this allows other devices to
be connected to the network

Hotspots areNOT WAP’s — A hotspot is a LOCATION on where you can access a
WAP

Wi-Fi uses two radio frequency band 2.4 Ghz and 5Ghz

The bands are split in to CHANNELS that cover a small range. The Channels

overlap
To avoid problems only certain channels that are spread apart tend to be used

10 11 Channel

Encryption
Encryption is a method of scrambling data with a key code which
makes no sense.
In order to read the data the user is required to decrypt the data
using the key.

. When you are using a secure site for example your bank,
or purchasing on Amazon, encryption applied to keep your
details safe:

. The encryption method used is called 'SSL' (Secure Socket
Layer).

. A site that uses SSL is shown in the URL by https and a
padlock

[ -
= O httpsiffeanw,

Wireless encryption helps secure Wi-fi networks

WEP (Wired Equivalent Privacy) — original encryption protocol
- offers same level of security as wired network — hence the
name CON: Can be easily broken has many flaws

WPA — improves authentication — was developed due to WEP
weaknesses. Provides better security to VPN and home
networks

WPA2 — 2" version of wPA — even stronger wireless encryption
- WPA2 is the safer and simpler choice to have as it has more
advanced encryption algorithms. CON: Can in theory slow
networks performance down so ome people prefer WPA
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Topologies, protocols & layers The layout of a network

7 ~

Relatively new topology
Decentralised - Where some or all of the workstations or other devices are connected directly to each of other. Most

are usually connected to the node that they exchange the most data with.

Advantage

No single point where it can fail

If one device fails then the data is sent along a different route to its target
Disadvantage

Very expensive — a lot of wire is needed to connect devices together BUT can overcome this by using

wireless technology

Star

Each device on the network has its own cable that connects to a switch or server. It is centralised.
Central switch or server allows many devices to be connected to it

Advantage
very reliable — if one cable or device fails, then all the others will continue to work
high performing as no data collisions can occur
Simple to add more devices to network
Better performance - all data sent to central device so all devices can transmit data at once
Disadvantage
expensive to install as this type of network uses the most cable, and network cable is expensive
w hub or switch fails, all the devices connected to it will have no network connection J
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Packets and packet switching
Data is sent in packets
Think of a photo being broken up in to tiny bits (packets) each bit is sent across the network and then re-assembled at the end point.
Every packet has a header — contains destination address (Where its going) Source address (where it from), the packet number ( so it can be
assembled in the right order at the end point) and a check digit ( to validate that it hasn’t been corrupted)

PaCket SWitChing Packet Switching
* Used by routers to direct packets on the internet and other IP networks
'1' \ " .
« sending device splits the data in to packets ‘A
',' \ Q:‘ i
* Each router reads the packet header and decides which way to send the packet _— :E:E:E : ----- >, : ;-----»"‘ :EE::_’-»_
\A n" o" \s !
* depends on network traffic so each packet can take different routes «.:““" A
\‘ ')
----- >

* Route blocked? then the packer can be re-directed using a different route
* The receiving device checks the packet numbers and puts them in the right order

* Some packets may go missing - so the receiving device will send a ‘time out’ message to
the sending device and ask it to send again

e ltisthen re-assembled
* Packet switching is efficient because there are so many possible routes it can take even 131 131
if there is heavy traffic
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-

Topologies, protocols & layers

MAC Addresses
Every device needs a unique identifier so it
can be found on a network
MAC addresses are assigned to all network
devices
They are unique and cannot be changed
They use 48 or 64 bit binary numbers as a

hexadecimal number
e.g. 98-81-55-cd-f2-2f
MAC addresses mainly used by Ethernet
protocol on LANs. LAN switches read the
addresses and e them to direct data to the
right device

-

Protocol

Set of rules for how devices communicate and
how data is transmitted across a network

IP Addresses
Internet protocol addressees
Used when sending data between TCP/IP networks (e.g internet)
These are not linked tO hardware (like MAC are)
They are assigned either manually (static) or automatically (dynamic) before the device
can access the network
Static IP’s — permanent — used to connect printers to LAN or for hosting websites on
internet. Can be expensive
Dynamic — Assigned to the device by the network server, so your device may have a
different IP address every time you log on to a network.
ISP’s (internet service providers) use these as they are more cost effective and can be re-

used. /

An IP address is a 32 bit or 128 bit binary number it is converted in to Hex
Eg. 37.153.62.136

MAC address IP address
48 bit address 2 bit add
* Works at OSI layer 2 * Works at OSI laye
(link layer) (network layer)
* Physical address
Fixed, assigned by * Can change depending on

manufacturer the network environment

00:0C:F5:09:56:E8 150.60.122.98
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Year 10 o CompUter SCience —1.5 Network Set of rules for how devices communicate and
Topologies, protocols & layers

how data is transmitted across a network

IP Internet Protocol identifies the location of a device on the internet and routes the
packets from the sender to the receivers device
TCP Transmission Control Protocol defines how packets are broken up and put back together at the
other end and also checks for errors
HTTP Hypertext Transfer Protocol work behind the scenes to handle the loading of web pages
HTTPS Hypertext Transfer Protocol Secure loads webpages in a more secure manor by encrypting it
FTP File Transfer Protocol uses to mover files from a client to a server and vice versa
SMTP Simple Mail Transfer Protocol pushes outgoing email to a server
POP/POP3 Post Office Protocol v3 downloads Emails from server then deleted off server
IMAP Internet Mail Access Protocol downloads Emails from server then leaves them on server

133 133
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A group of protocols which have similar

To

nologies, protocols & layers functions

-

-

Layers
Self contained — protocols in each layer do their job — don’t need to know what is happening in other layers

Each layer serves the alyer above it e.g. when you send an email (on layer 4) it triggers actions in layer 3,

which riggers actions in layer all the way to layer 1.

Data can only be passed to adjacent layers e.g. layer 2 to layer 1 and 3 but layer 1 only pass to layer 2

~

J

TCP/IP model Prolocols and services 0S| model
2 e

HTTP, FTTP, Application
Applicalion Telnet, NTP, Presentalion
DHCP, PING —
4 9y ession
Transport TCP, UDP Transport
Nefwork IP, ARP, ICMP, IGMP Nefwork
Interface Ethernet Physical

Why use layers? Breaks down communication in to manageable chunks
Layers are self contained — can be changed without other layers being affected
The protocols for each layer forces companies to make compatible, universal hardware and software so different
brands will work with each other and in the same way
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- Attacks come in different forms

- Passive Attack — monitoring data travelling and
intercepts sensitive data

- Active attack — attacks a system with malware or
other such things — they are more easily detected

- Insider attack — someone in company exploits
their network access to steal info

- Brute force attack — used to gain info by cracking
passwords through trial and error. These use
automated software to produce 100’s of likely
password combinations

- DOS (denial of service attack) where hacker tries
to stop users from accessing part of a network or
website. They flood the network with useless
traffic making it slow or inaccessible for other
users

Possible Careers
e White hacker

* MI5(GCHQ)
* Security Engineer
* Teaching

- Forms of attack
- Passive vs. Active
- Threats posed to networks (how each is carried
out // suitable examples):
- Malware
- Phishing
- Social engineering (people as the weak
point in secure systems)
- Brute force attacks
- Denial of service attacks
- Data interception and theft
- The concept of SQL injection
- Poor network policy.

8
-

Threats to
data security

J.’

=] 1T

I 9

é»]ll'
E.J

Network security threats

Malware — Malicious software installed on
someone's device without their knowledge or
consent.

Typical actions of malware:
Delete/modify files
Scareware — tells user PC is infected with lots of
viruses — to pay for problem to be fixed
Locking files — ransomware — pay to get files back
Spyware - secretly monitors actions and sends
info to hacker
Rootkits - alter permissions given hackers admin
level access to devices
Backdoor — holes in someone's security leaving
them open to future attacks

Malware can access your device in different
ways

Viruses — in attachments, or .exe files activated
when opened

Worms — self replicating viruses - spread quickly
Trojans — malware disguised as legitimate software
users install them not realizing they have hidden

purpose
135
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- People as the weak point in secure systems

Social engineering - is a way of gaining sensitive info or
illegal access to networks by influencing people, usually
employees of large companies

Phishing — another type of social engineering — criminals
send emails or texts to people pretending to be well
known business. They request uses update their details,
when users do this the criminals use the details on the
users account e.g. bank details

- SQL Injections — give criminals easy access to insecure

data
Many companies use databases to store information
SQL is the main language used to create databases

- SQL injections are pieces of SQL typed in to a websites

input box which can then reveal sensitive information

- Poor network policy

A GOOD policy will:

Regular test the network to fix weaknesses
Use Passwords to prevent unauthorized people
Enforce user access levels
Install anti-malware and firewall software to prevent and
destroy malicious software attacks
NOT HAVING THIS IN PLACE LEAVES A NETWORK
VULNERABLE TO ATTACKS

Threats to
data security

- ldentifying and preventing
vulnerabilities:

- Penetration testing — simulates potential

attacks to identify weaknesses

- Network forensics - investigate to find

the cause of attacks

- Network policies — regular test for

weaknesses, set passwords and access
levels

- Anti-malware software - find and stop

malware from damaging network and
devices

- Firewalls - monitors and controls

incoming and outgoing network traffic
based on predetermined security rules

- User access levels — control which part of

network different groups of uses have e.g
staff drives and student drives at school

- Passwords — prevent unauthorized users

accessing the network

- Encryption — data is translated in to code

so only someone with correct key can
access it.
- Symmetric - same keys are used to
encrypt (cipher text) and decrypt
(plain text)
- A-Symmetric — where the keys
come in pairs, uses two keys to
encrypt plain text 136




Year 10—iMedia Graphics & File Formats

You mustknow file formats used for audio, video and images and to describe their features

Fila Type

JFG
(hitmapi

TIFF
(bitrrapi

GIF
(hitmapi

PG

(hitmapi

EMF
(hitmapi

Advantages

Compresses well socreates sma ller files sizes.

Fepraduces millions of calours
Good for web and printing

Losskess file format
Reproduces millions of colours
Standard format for print publishing industre

Losskess file fommat
Enablesanimations fvery popularuss
Sharp edges to images

Losskess file fommat
Feproduces millions of colours
Excellent tansparency in images

Works in many devices
Millions of colours
Losskess file format

Disacvantages

Lossy file format;
Yariable picture quality
Cannot be used foranimation

Lange files
Lirnitec comp ression
Diozsn't support tmnsparent background

Larger file size
Cinly 255 colourscan be reproduced

Campresses well
Mot suitable fordigital photos
Hoanimation

Unco mpressed
Lange fil formats
Mo oo mpression

Fila Typea
EP5S

(vector

SYG
(vector

FDF
(vectar

Al
rectorn

DXF
(vector

Advantages

iost common vector ty pe
Standard for sharing in print publishing

Scalablewithout image quality reduction
International standamd forvectorgraphics
High quality printing possible

Good web browsar support

Widely supported by many devices
Free to view PDF files
Small fike size

Scalablewithout image quality reduction
Incdustry standard for professional vectar
graphics

Standard format used forComputer Aided
Design (CADG
Well supported in many softvareapplications

Disaclvantages

Motwidely supported in editing softwane
Generlly Adobe only softea e

Mot widely supported in softeane
Files sizescan be la igewit many elements

Mot free toedit PDF files
Testdifficult to edit, text is treated as images

Requires Adobe softwa retoedit
Cannot be viewesd on websites

Larnge file size s
Diata can be st when shared across differant
software,

Lossy
COmpression

Lossless
compression

* [Datais removed from the file to reduce the size of the file.

® The process cannot be reversed, data loss is permanent

Increased compression introduces a greater reduction of image guality

® |deal for communication over the internet and viewing on small screens

*  All original image guality is remined, hence no loss

*  Slight decreasein file size

®  |deal for archiving images toretain original guality

* Usedforlarge images, such as posters and billboards
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Year 10—iMedia Graphics & File Formats

You must know file formats used foraudio, video and images and to describe their features

72 dots (pixels) in 1 inch

¢——— 1inch

SRR ERARRRNRRRNR RN RRNNENS

72 dpi

72 dots per-inch

300 dots (pixels) in 1 inch

£ 1inch 5

Pixel dimensions

DPI resolution

PPl resolution

300 dpi

300 dots per-inch

Typical resolutions

Image Resolution

The density of pixelsin animage. Normally stated asthe number pixels anthe
horizontal and vertical axis of animage, for example HD TV is 1280 pixels wide
and 720 high (1280 x 720 = 921,600 pixels = .92 megapixesls).

Dats Per Inch.
How many pixels occur across ane inch (2.54 cm)
DPlusually refersto printed media.

Pixels PerInch.
How many pixels occur across one inch (2.54 cm)
DPlusually refersto screen media.

Print media typically uses 300 dpi
Web media istypically 72 ppi

Question:

it has a resolution of 1024 x

Answer:
DPl = dots per inch = dots/inch
DPI = resolution / width

DPI = 1024/20 = 51.2 dpi

'+ R=0t0255(255isth
720. What is the monitors dpi? : | © ( = e

' G=0to255 (255 is the
‘e B=0to255 (255is the

 These three colour chan-
i nels are 8-bit values to
. determine colour depth.

Each pixel for a computer to TV screen is made from three

‘values for Red, Green and Blue to determine how bright

A monitor is 20 inches wide and cach colour is.

maximum intensity)

maximum intensity)

White
1255, 255, 255)

maximum intensity)

Images are represented pixels (Picture Elements).

TVs and monitors produce pixel colours using Red, Green
and Blue light (RGB)

All screen colours can be produced just from RGB

Printed media pixel colours are preduced from Cyan, Ma- Y
genta and Yellow ink (CMY).

It is very difficult to colour match between CMY and RGB
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Year 10—iMedia—Mind Maps

You must be able to understand the purpose and use the content of different pre-production documents

Llnklng of Node:
thoughts and

ideas

Branch: A line that joins a2 node to a sub-node, or a central

idea to a node.

Show the

A branch

Visually show

requirements

and solutions

A sub-node

Quickly generate

outline ideas

Draw this mind map on a sheet

of paper to revise,

development of
A point in the mind map that shows some information ideas
or idea.
Mind Map
A Central Node Uses Show the
) — connections of
{main theme) L
Mind maps project ideas
(spider diagrams) are used
Mind Map to organise thoughts and
idea based on a central
Purpose idea
A node

/\/

Mind maps can be used as a
Sub-nodes

pre-production document for

all creative media projects expand on

themes

/\_/

Central node with

main theme

Mind Map

Content

You can use

images in nodes

Text in nodes

express key

points
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Year 10—iMedia—Mood boards

You must be able to understand the purpose and use the content of different pre-production documents

Mood Boards

Colours

Mood boards can be used to

explore several possible colour

schemes based on client
preferences or your ideas.

1, adventu

Inspiration

Explore ideas to see how assets work
well together. What is the mood
crated by the design?

Textures

A mood board is a collection of sample materials and products. They can be created

Establish which texture designs
using paper/cards on a nofice board or with software.

work well together to add to the

overall theme of the project

Purpose:

—> Help with creativity in the design stage to a establish a style

—> Save time by ensuring the design ideas work well before production begins Photography (|mages)

= Checks there is aclear creative direction for the project (show the client) Do client photo’s fit with the mood?

=> The clientcan be involved at an early stage to give their feedback Do you need other images, if so,

what are the limitations of using

—> Shows concepts that are difficult to describe in words
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Year 10—iMedia- Multimedia Elements

You must be able to identify a wide range of multimedia products, where they are used and give details of their design principles

Multimedia

Elements

Design principles.

Colour Scheme

House Style

Layout

Gul

Accessibility

Mavigation methods

Colour scheme must be chosen to suit the purpose for the target audience. The choice of colours cannot be accidental and there should be serious
consideration of the reasons that a specific range of colours have been chosen. A consideration of combination of colours in a multimedia product must also be
considered should be chosen to meet the purpose of the multimedia product. All choices must be compatible with the scenario and the users needs are the

important considerations for choosing the colour scheme.

The house style is a consistent use of multimedia elements throughout the whole multimedia product. House styles maintain 2 common layout, colours and
fonts. A house style is typically maintained by creating a template. An organisation will wish to maintain the house style across all their documentation and

multimedia products so for their customers can immediately recognise it.

Layout is how the design of certain multimedia elements are positioned within 2 multimedia product. The position of headings, images, font size, colours and
other multimedia elements have been decided after planning using visualisation drawings to assess the most appropriate layout. The layout will be completed
after taking into consideration users needs and the target audience. The layout must operate for every platform the users access the multimedia product, e.g.

PC, tablet or smartphone.

Graphical User Interface must be easy to use by everyone who access the multimedia product, whether it is a DVD interface, kiosk interface, touchscreen or
mouse controlled user interface. The GUI will have a layout that the user finds accessible and easy to navigate. A GUI design will be assessed with visualisation

diagram to determine where navigation the best button size and placement or if hyperlinks are used.

Accessibility is about making a multimedia product available to a wide range of the community through good design. A range of multimedia elements come
together to improve accessibility; such as, colour scheme, size of fonts, GUI design, layout. The multimedia product, such as a website or DVD, might be able to

display the content in different languages to make it available to 2 wider community.

The choice of navigation method is important to enable the user to be able to use the multimedia product. This could be using different forms of input
technology such as voice control, hand gesture, touch screen, keyboard or mouse. It is also about how the multimedia product interacts with the users input to

enable the user to be able to easily use the multimedia product.

141



Year 10— iMedia—Multimedia Products

You must be able to identify a wide range of multimedia products, where they are used and give details of their design principles

Multimedia Design principles.

Products

Websites Websites are an interactive multimedia product that can be access by users who have a connection to the internet. Websites are built using a wide range of
multimedia elements (see previous page). A computing device that is able to run a web browser with an internet connection is required. Navigation is either
thorough touchscreen or mouse control. Performance is related to the speed of the internet connection and the quantity and size of the multimedia elements

built into the web page.

Websites are used extensively for on desktop and mobile computers to access a wide range of multimedia elements. Websites can provide audio streams (e.g.
Spotify) and video (e.g. YouTube and iPlayer). Generally the more multimedia elements that are present requires higher speed internet connections to make

their operation smoother.

Information Kiosks ' Information kiosks are a wide range of multimedia products such as bank ATMs, supermarket self service checkouts, hospitality kiosks, airport check in kiosks,
tourist information kiosks, railway ticket machines and fast-food order points. These multimedia products are usually single purpose machines that need special
hardware and software to make them operate. Generally they have a large touch screen and some have audio capabilities. They can also have peripheral
technologies printers for tickets, and cameras or small keypads. Information kiosks are usually limited by being positioned in a fixed location and wired to a

network connection to provide information from a database system.

Mobile phone Smartphones are able to support a wide range of multimedia elements. With high performance touchscreens, WiFi, Bluetooth, motion sensors, speakers,

applications microphones, they provide smartphone applications a wide range of possibilities . The majority of smartphone applications rely on an internet connection and
use the touchscreen to operate the software. The GUI can use buttons or hyperlinks as well as other integrated sensors. The hardware is usually fixed at
purchase with the exception of some allowing the addition of memory cards. Smartphones are able to produce 2 range of multimedia elements, such as audio,
video and still images. Smartphone applications can have a different layouts, GUIs and do not always have the same appearance. Touchscreen technology

makes accessibility difficult with visual impairments.

E-learning products | E-Learning products will use a wide range of multimedia elements such as video, audic. E-Learning can be provided on DVD, where the user navigates by
selecting the content and viewing a video or some software that is included on the DVD disk. The user is limited to using a computer with a DVD drive to see

the video content and to run any software. More recently , e-Learning is also provided through websites which can be accessed from a wider range of devices. 142




Year 10 -iMedia—Scripts

You must be able to understand the purpose and use the content of different pre-production documents

Camera, Lighting and Sound

LTITPGRAPHIC =~ /
2. CAM 3 /
M.L. 2-SH

PRES 2 L.O.F.

PRES 1 R.0.F.

3. CAM 2 /
W.S. PRESENTERS R.O.F. AT TOP
OF SHOT

PAN LEFT TO INCLUDE CAMERA 1
WITH PRESENTER'S WALK

BOP206 / 2011

"This is the Place”
TITLES / GRAMS

PRESENTER 1:
Hello and welcome to "This is the
Place”.

PRESENTER 2:

This is the show where each week
we visit a productive location of
interest and today we are here at
Ravensbourne — a media college
and ‘digital destination’ just
opposite the 02 in North
Greenwich, London.

PRES 1:

Ravensbourne sports a Faculty of
Fashion and offers studies to MA
level but this afternoon we are
focusing on Communication Media
- more usually called
Broadcasting.

And we start our walkabout in this
the jewel of Broadcasting, the
Ravensbourne TV studio. (TURNS)
This brand new facility is fully
equipped with 5 HD cameras and
is State-of-the-Art - in both the
specification of its installed kit and
the suitability of its building
design.

In fact without detailed planning

4.CAM 1 in d insulation for instance,
STUDIO WALL DETAIL AS DIR. no studio would be able to co-
exist in this an otherwise quiet
5. CAM 2 college of study.
M.S. PRES
So, let’s look at the studio
fundamentals. The studio’s
6. CAM 4 lighting ‘grid’ is way up there at

W.S. STUDIO GRID/LIGHTS

over 4 metres high - that’s over 13
feet and here you'll find numerous

Page 1 of 11

Scripts

A script is a piece of written work that can be for a movie, audio, audio-visual
product or screenplay. It is often that starting point for any of these products
and includes information about the media product in a style and format that
follows some layout conventions. It is often used by a number of different
people involved in the actual production, who will analyse the script and

break it down into sections with information that is needed.

Screenplay scripts are created by the writer and presented in a standard format.

They are distributed by agencies or producers to attract talent and finance for
production projects. Alternatively, a writer might be employed to adapt an ex-

isting novel or event into a screenplay or stage play script.
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Year 10 -iMedia—Scripts

You must be ableto understand the purpose and use the content of different pre-production documents

Purpose:
= To identify the location where the action takes place
=» To identify who will be in the scene, e.g. actors, narrative
=» To provide stage direction for actors and production crew
=» To provide dialogue (i.e. speech) for the actors and other characters

Uses:

O Video products, e.g. advertisements, films

O Audio products, e.g. advertisements, jingles, radio plays
o Animation products, e.g. short films

O

characters
Content:
= Set or locations where the action takes place
=» Scene descriptions
=» Scene/stage directions, i.e. what happens in the scene
=» Camera shot types
= Spunds and sound effects
=» Names of actors or characters

= Dizlogue, eg. speech and how it is spoken

= Any moving product with dialogue (spoken words), actions and a timeline, for example:

Computer game with short story-telling scene or interactions between game

Keywords:

Marrator: A person that tells the story verbally. The narrator voice will be
heard over the action, but the narrator does not appear in the scenes or take
part in the acting. Typically a narrator is employed in a screenplay or an audio-

visual product.

Dialogue: The combination of what is spoken by a character in the scene to-
gether with how they say it, that is , identifying any emotion, factual expres-

sion, e.t.c.

Voiceover: The words spoken by an unseen person to accompany an audio or

audio-visual product. Often used in radio adverts and jingles.

SCRIPT EXAMPLE

BT Bl
ENT. st

2

REABE SEAT
- heedor

LG LNE

A capitain

RS Ml by N of fley Tl &OTHOS
. R LT

- L with sespasse
VO ) voies oved . - .|
- — )
'
. . o e :
o =y Vs e
CAMIEIA ACTION — —
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Year 10—iMedia—Storyboards

You must be able to understand the purpose and use the content of different pre-production documents

Storyboards

= A storyboard is used by many people to illustrate a sequence of

moving images.

= A storyboard shows the flow of scenes that occur in a timeline, a

succession of events.

=» This is different to a visualisation diagram which are used for a

single of events.

=+ Each scene of the story is placed in chronological order (in the order

1 2 -2 2
o
= —
(5] P
<
V]
i L
Establishing shot of ¢lassroom, Student feels overwhelmed. Tdeas surrounded by blurry thought
One student snering. One sits up Voiceover: “T've never done thisl™ bubble. Brainstorm may also be video
in alarm over assignment, Camera pans slowly to make space, mentage surrounded by blurry frame,
‘ | %

Working in a dark dorm room.

Seunds of clock ticking and pencil
seratching on paper,

-

,—..-'_'l; —
Moment of clarity, “Ahal”
Ding or chimes; lightbulb moment.

@@ g

s I

Proudly shews of f finished
starybeard. Wipes sweat of f brow,
Wictery music. Zoom in on steryboard.

]

O £,

= 2]
Submitting via Coursework, Back to the classroom. Keep as Back to the drowing board,
Fade out as if ending. similar as passible to original. Locking haggard but determined.
“Elaborate on your storybeards!” Fode out.

Why use storyboards?

Best way to share your vision for the project

=

A visual aid makes it much easier for you to share and explain your vision for your
video with others.

When you have a storyboard, you can show people exactly how your video is going
to be mapped out and what it will look like. This makes it much easier for other

people to understand your idea.

Makes production much easier

=

When you storyboard a video you're setting up a plan for production, including all
the shots you'll need, the order that they'll be laid out, and how the visuals will
interact with the script.

The storyboard is a starting point or suggested storyline around which you can plan
your story (all the angles you will shoot of a scene). This really comes in handy
when you're making your video, as it ensures you won't forget any scenes and

helps you piece together the video according to your wision.

Saves you time

=

While it may take you a little while to put your storyboard together, in the long run

it will save you time in revisions later.

Not only will it help you explain your vision to your team, it will also make the crea-

tion process go more smoothly.
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Year 10—iMedia—Storyboards

You must be able to understand the purpose and use the content of different pre-production documents

Storyboard and camera angles

The storyboard could be used by several people who could be

invelved in the production process.

Camera shots a angles are important aspects to a storyboard

The camera operator or animator will use the storyboard to decide

how to create each scene.

Each scene is usually defined by changes to the camera use for each

shot.

Establishing
Shot

Full Shot

Medium Shot

<, . | Close Shot

Extreme Close
Shot

Up Shot

Down Shot

Over The
Shoulder

Two-Shot

POV shot

Purpose of a storyboard

=

=

=

=

To provide a visual representation of how a media project will look along a timeline

To provide a graphical representation of wat a sequence of movements will look

like
To provide guidance on what scenes to film or create

To provide guidance on how to edit the scenes into a story

Uses of a storyboard

=

Any project where movement or a sequence is required, especially along a time-

line, for example

Video projects

]

@ Digital animations

@ Comic books to illustrate the story
4]

Computer games, to illustrate game flow, narrative or story

¢ Multimedia projects, to illustrate the sequence between scenes

Content of a storyboard

=

L R

Images, for content of each scene
Locations

Camera shot type and angles
Cameral movement

Shot length and timings
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Year 10 —-iMedia—Visualisation Diagrams

You must be able to understand the purpose and use the content of different pre-production documents
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Visualisation Diagrams

Visualisation diagrams are a rough drawing or sketch of what the final static image product is intended to look
like. They will have annotations to describe the design ideas. Typically, a visualisation diagram is hand

drawn, but it does not need any artistic skills to communicate ideas.

It is intended to demonstrate the layout and content of the product that is being illustrated

You might produce several drafts to demonstrate ideas to your client. Your client might choose the draft they
like the most. There must be sufficient information in the visualisation diagram for the client to make a

decision about their preferred design.

Visualisation diagrams are valid for static designs, that is an image that does not move. It is, therefore,

relevant for designs such as a magazine cover, a DVD cover, or an image for a website. It would not be

suitable for a video or an animation.

Look closely at the detail in
the example visualisation
diagram. Compare the con-
cepts in the visualisation dia-
gram and compare them to
the final product that was
produced. Do you notice the
similarities and the differ-

ences.

Notice how the visualisation
diagram was not modified as

ideas developed in the pro-

Purpose:

=> Plan the layout of a static or still

Uses :

image in a visual manner

To show how a finished item might
look like

CD/DVD cover design

Poster, such as for a film, event,

leaflet or advertisement

A single game scene of display of a

single scene

—> Comic book page layout
= Web page layout

—> Magazine front cover

Content:

= Multiple images, layout and positions

of items.
— Colours and colour schemes
=> Position and styles of text

—> Fonts, font colours and size

—> Notes as annotations which provide
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Year 10 - iMedia (ICT) - LO1

| You must know file formats used for audio, video and images and to describe their features

comman bitmap (rsster} imaze fie types

B | Mgt Coxrwmar e ier e L PESTPE EIY EEERIr-s TP T LY Y TS PRV TR
D) :El-l-llh:h-q-p-pﬂ-_q-l.nhj:ujﬁnhh:ﬂmﬂ_

= Dot ks remoesd fromthe fke o mduce the st of the: fike

1
1
:l Tires: JnCeDe=5s Camiret Bee netwrirsosd . o Woess S DnrninesnT
1

mm:- Inoreasosd aompresskon Inroduccs 2 greater reducon of Imege qualny
:l el o CoNTITIINEZ2TION e The BNtonnd 2ind wicwAng, on smizll sonocns
1
1

:l Ll ariginal image quediny ks remined, henos na boss
| = shght deoreass in fle sze
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Year 10 - iMedia (ICT) - LO1

‘ You must know file formats used for audio, video and images and to describe their features

T2 daors [pleels) in § inch 300 diars (pixels) in 1 inch
| &—— Vinch —— —— linch ——

Piwed dimensions

DVl ressodlu thaen

PP reesbutaaan

72 dpi 300 dpi

T2 dots per-inch 300 dots pes-inch

Typic al resodutions

Image Resolution

The d ensity of pioeks in an image. Normally stated as the nu mber picets on the
horizontal and wertic al avis of an image, for example HD TV i 1280 picels wide and
720 high {1280 x 720 =921 .600 pixeds = 092 megapixels].

Dots Per inch .

How many pixels ooour aonass on e inch {2.54 om)
DP1 uswally refers to printed media.
Piweds, Par nch .

How many pixel aoour aorass on e indh {2.54 om)
DPl usually refers bo soréesn media.

Print media typically uses 300 dpd
Weh med ia i typically 72 E'wﬂ.!

Qe stion: Ea:h pixed far a computer ta TV soreen s mad e frem three

L ) ) 'u'alue: for Red, Green and Blue o d ebenmin e hoow beight
E.ﬂ.rrunrlurm:-:ﬂ inches, wid & and “:h colour i

Uit has a resodu tion of 1024 x i
) ] _ii= HA=01255 {255 = the
720, What s the manilors dgi 2§ ¢ . . .

: i maxi muim intensity|

fie G=010255 (255 is the
h“._ mraxi muim intensity)
e B=0 o255 (255 i the

EDFI:duﬂ: per inch = dads finch NS

| DP1=resolution | width Eéﬁseihreenﬂm.d‘tn‘r
| DP1=1024/20 = 51.2 dpi i mels are 3-8 valyes o

{idetenmine colowr depth.

images are rapresen ted pivels {Picture Bements].

Tus and manitars praduce pines] colours using Red, Green
and Blu e lght {RGE]

Al soreen oo bours can be produced just from RGE

gentaand Yellaw in k | CMY].

Printed media pixel colours are produced from  Cyan. M a-

it is wery d ifficult o codour match betwesn O Y and RG B
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Year 10 - iMedia (ICT) - LO1

You must be able toidentify a wide range of hardware, software and peripherals required to create and view multimedia.

Hardware

Requirements

CPUs

Monitors

Video Cards

Sound Cards

Storage

Touchpads

Lentral Proces=ing Unit [CPU) is an essential part in any computer. 1t is considersd
as the brain of computer, where processing and synchronization of all activities
takes place The efficienty of 3 computer is judged by the speed of the CPUn
processing of data. For 3 multimedia computer the latest processor is prefemed
because of its higher efficiengy.

The text or graphics in 3 monitor is created 353 result of an arrangement of ting
dots, called pixels. Resolution is the amount of details the monitor can reproduce
Resolution is defined in terms of horizontal and vertical pixels [picture elements)
displayed on the screen

Widen cards convert the information from the CPUnto images that can be
displayed on the monitor. They are have their own specialist high speed
progessors (Graphics Proces=or Unit or GPU) and hawve ther own high spesd
TTLETTLOTY.

Sound cards comvert the digital representation of zound into an analogws sigral

that we can hear. The guality of sound reprodudion is also depended on how fast
and aocurately the sound card comverts digital to analogus

Secondary storags, such as hard disk drives (HDD) andSolid State Disk Drives [S50)
arersguired to store the computer softwars and to zave multimedia files
reripheral storage is used to back up multimedia files, swch as USE drives, CO-
ROMs, OV Ce or Blu-ray discs. More resnt Blus-ray discs can store larger files

Touwchpads are commonly wsed for controlling photo editing by professionals. They
are towch and pressurs sensitive andare more aoccurate than mics

® This st cntars some ecamgles.  You should be able o wse your notes to dentify other items.

¥ Hardware, software and peripherak that sreused tocreates multimedia & typically differant o that whidh is
meed 10 wiew e final product.

e

Monitom are requined toreproduce the
multimedia. Photographic monilors. are able
to reproduce mast of the cobus acurately

Wideo cards use high speed GPFUs and faxt
memary todo the maths neaded 1o oreate
high resalution, high mdour depth images in
fraction of a seond.

S50 drives are the Latest tedhnodogy for
sboring asmputer files and software. They
uze gy ter chips that ane Faster at
reading and writingdata that conwventional
HDDs which use magneticspinning disks.

High sipeed {dbchk speed) and multiple mre OPUs
will resduce the Hme taken & edit and prod uce

rrvu trreed dapanod wets..

High quality saund cards. are nssded for
profesivnal adio remrding and playback.

Theey will hawe seeveral inputs for instrumens,

mucnaprhanes and autputs For meonitos.

Toudchpas arespecialst nput dewices that are
used predomina thy for photo editing.  They
use a pen taselsct md markup edik. They
are mare flexible than mice and serse how

hard the pen & pushed
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Year 10 - iMedia (ICT) - LO1

You must be able to identify a wide range of hardware, software and peripherals required to create and view multimedia.

Peripheral Devices

Examples of Audio Software

Multi function devices are examples of hybrid peripheral devices. They ars
niot just printers because they are also have s@nners built into them. &
scaniner i used to create a3 digital imazge of 3 document or photogaph
wehich can be then edited in multimedia software Many will be able to
produce photographic guality prints.

& peripheral device is ezentially any device that can be unpluzzsd from a
computer system, such as; mics, cameras, speakers, video cameras,
microphones or keybmards.  These providea specific purpose, they are
genemally sasy to upgrade as technology improves. For example, sxtermal
hiard drives are becoming faster and are increasing in storage capadity.

Examples of Image Software

Sadobe Sudition: Prodesional Sudio editing for
studio browd et quality music and wodos.

. Spotify: Streaming adioplaybacksoltwane.
i Sudio fike anline purchase and playback
! molftweare

Pr|
%
&

Blender: & free multiplatiorm video editing
saftware for 30 animation and modelling.

Adobe Premiere Pro: Industrystand ad
profesinal video aitingused for beadoast
quality programimes. and mowies..

Final Cut Prao: Sppk Mo prolessional video
editing softwarne.

iMovie: Appde mamumer vide s editing saftware

that iz available iPhone, iPad and Mac

Adobe Photashop: Leading softeare for editing and
oraation of bitmap images..

Adobe Lightegm: leading softwars for dewloping
]_ r digital phodographs.

Captume One: Prdemicnal photgrapher image
capture md ediingad lange digtal photographs.

Adobe NMlustrator: leading software forediting and
creation of wedor images.

MNote: Thenz are many other examples of multimedia software used for 3 varisty of purposes, whether animation, edting, creation or viswing.

151



Year 10 - iMedia (ICT) - LO1

You must be able to identify a wide range of multimedia products, where they are used and give details of their design principles

Multimedia | Design principles.

Elements i
1

Colour Scheme Colour scheme must be chosen to suit the purpose for the target audience. The choice of colours cannot be accidental and there should be serious
consideration of the reasons that a specific range of colours have been chosen. A consideration of combination of colours ina multimedia product must also be
considered should be chosen to meet the purpose of the multimedia product. All choices must be compatible with the scenario and the users needs are the
important considerations for choosing the colour scheme.

House Style The house style is a consistent use of multimedia elements throughout the whole multimedia product. House styles maintaina common layout, colours and
fonts. A house styleis typically maintained by creating a template. An organisation will wish to maintain the house style across all their documentation and
multimedia products so for their customers @n immediately recognise it.

Layout Layout is how the design of certain multimedia elements are positioned within a multimedia product. The position of headings, images, font size, colours and
other multimedia gements have been decided after planning using visualisation drawings to assess the most appropriate layout. The layout will be completed
after taking into consideration users needs and the taeet audience. The layout must operate for every platform the users aocess the muliimedia product, e.g.
PC, tablet or smartphone.

Gl Graphical User Interface must be easy to use by everyone who access the multimedia product, whether it is a DVD interface, kiosk interface, touchscreen or
mouse controlled user interface. The GUI will have a layout that the user finds accessible and easy to navigate. A GUI designwill be assessedwith visualisation
diagram to determine where navigation the best button size and placement or if hyperlinks are used.

Accessibility Accessibilityis about making a multimedia product available toa wide range of the community throueh good design. A renge of multimedia elements come
topether to improve accessibility; such as, colour scheme, size of fonts, GUI design, layout. The multimedia product, such as a website or DVD, might be able 1o
display the content in different languages to make it available to a wider commumity.

Mavigation methods | The choice of navigation method is important to enable the user to be able to use the multimedia product.  This could be using different forms of input
technology such as woice control, hand gesture, touch screen, keyboard or mouse. It is alsoabout how the multimedia product interacts with the users input to
enable the user to be able to easily use the multimedia product. 152
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You must be able to identify a wide range of multimedia products, where they are used and give details of their design principles

Multimedia
Products

Cesign prind ples.

Websites Websites are an interactive multmedia product that can be access by userswho hawve 2 connection to theintemet. Websitesare built using 2 wide range of
multmedizelements [see previous page). A computing device thatis able to run 2 web browser with an intemet connectionis required. Mawvigation is either
thorough touchsoreen or mou= control. Performance is related to the speed of the internet connection and the quantity and siz of the multmedia elements
built into the web page.

Websites are used extensively for on desktop and mobile computers to access 2 wide range of multmediz elements. Websites can provide audio streams (2.5,
Zpotify) and video [2.g. YouTube and iPlayer). Generally the more multimediz elements that are present requires higher speed intemet connections to make
their operation smoother.

Information Kosks ' Information kiosks are 2 wide range of mulomedia products such as bank ATMs, supermarket =|f =rice checkouts, hospitality Kosks, airport checkin kiosks,
tourist information kiosks, railway ticket machines and fast-food order points. These multmedia products are ususlly single purpos machines that nesd special
hardware and software to make them operate. Generally they hawe = large touch screen and some have sudio capabilites. They can dso have periphers

technologies printers for tickets, and cameras or anall keypads. Information kiosks are usually imited by being postioned in a fixed location and wired to a
nebwork connection to provide information from 2 database system.

Maobile phone Smartphones are able to support a wide range of multimedia elements. With high parformance touchscreens, WiFi, Bluetooth, motion =nsors, speakars,

applications microphones, they provide smartphone applications a wide range of possbilides. The majorty of smartphone applications rely on an internet connecdon and
use the touchscreen to operste the software. The GUI can use buttons or hyperlinks as well 25 other integrated sensors. The hardware is usualy fized 2t
purchase with the exception of some zallowing the sddition of memaory cards. Smartphones are able to produce 2 range of muldmedia elements, such &5 audio,
video and still images. Smanphone applicatons can have adiferent layouts, GUIs and do not always have the same appearance. Touchsreen technology
mzakes sccessibilty difficult with wvisus impaiments.

E-learning products ' E-Learning products will use a2 wide range of multmadiz elements such as video, audio. Elearningcan be provided on OVD, where the us=r navigates by
selecting the content and viewing 2 video or some software that isincluded on the OVD disk  The u=ris limited to usnga computer with 2 DVD drive to =e
the video content and to run any software. Mo reently, e-Leamingis aso provided through webstes which can be accesed from awider range of devices
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You must be able to demonstrate a through understanding of kegislation in relation to mulkimedia assets and products.

The Data Protection Act (1998)

Intellectual Property Act (2014)

Copyright Designs and Patent Act
(1998)




Year 10 - iMedia

(ICT) - LO2

You must be able to demonstrate a through understanding of kegislation in relation to multimedia assets and produds.

Copyright

= Copyright protection starts 25 s00n 25

Protection

aworkiscreatad.

= Once your copyright has expired, ampone C2n U= Or copy your work
= The length of copyright depends on the type of work.

Type of Work

wiritten, dramatic, musical and artistic work

Layout of published editions of written, dra-
matic or musical works

How long Copyright Lasts

|70 years from when it's frst published
1

:?Dyrmaﬂarthedeamnfﬂ'edirertﬂﬂmeerr
:playraul:hnram:h:crmpcmr
1

| 25 years from when it's frst published
1

Copyright Infringement

Copynght is nfrnged when any of the following acts ae done without permission,
whetherdirectly or indiredtly and whetherthe whole ora substantial part of 8 work is
used:

= copying the work in any way

= issuing copies of the work io the public

= renting or lending copies of the work o the public

= peromning, showing orplaying the work in public

= broadcasting the work or other communication 1o the public by electronic trans-
miission

= making an adaptstion of the work.

= Comviction in the magistretes’ court the maxinumm termn of incarceraton in the UK
for copynght mfringement is & months andior a fne of up to £60,000.

= Comviction in the Crown Court the maxinumn &mnof ncarcemtion in the UK for
copyright infringement is 10 years andior an “unlimited” fne.

Creative Commons Marks

Soame creators Creative Commons:
1] redogsa and  snable  froes
distrbution of wodk that would
otherwize be regarded o aligible
o aovpryright probection.

There are sometimes conditome  (additonal

logoes| asociated with the oreative comimes
icanoes fsoe table |

lcon ' Right Description Creative Commons Marks
@ [ TP e I peas mary copy, dintnbuots, dupley aed parfom, e wekk ard make et ve wen ks aed Creative commons IH“M E-ﬂ-'lﬂﬂ'.'iﬂl
: (a4 | mamix e Bl om0 oely i Sy e S e o or lioeeacr e et fSikotee] resbease s many copyright restrictions
""" :'____"__:'________________________________________ pemsible Lo myone intemationally.
e -l b
@ Ilﬁ.:.lr||l| : 1 Tian mery i B o i vt v was b cely ol i m eed medifal
1 1 - .
————— P e e e e e e T TP The oreative comrmons Public Dosmain
[T ——— :'l'\u-l\.rnqll.up'f_ cintnbus dipley, aed parfomm Bee wask aec malos G el wedo, aed Mark indicates warks 1_h.u1_'uﬂ|rv:.ud'.'
| M) | mamic e Baroad o il oely ke por-commaentid punpi ! od Torpublicmss and & ‘I'ru:al'nn'.'
_____ N N N N NN
Mo (D vl fonaven copryTigh L nes brictions.
: 'l'-:rh. e : Peur may copy,. dninbole, dplay aed padhs e cely wedabm copein of e werk, I'ﬂ'l
Il"'l:l'l 1 e i v s s e pami i Barad e L
L L
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You must be able to demonstrate complex planning techniques to show what the product will look like.

The szgesand some relevant consderstion for the development of 2 Project Plan =
2 <] — -
n-'..-]'-.t;-'-“' ! J 1‘-!-{:* 1‘::1
— Refertoclient = Layout = Assets = Quality "-.1.;_.-;’ _._,_.1-""’ 5 '
ification e (=
p=d = Colours = Templztes = Testing = . = gt |
TR . —
= T t Audi y == &
Srest AudEneE = Fonts = Images = Fixzerrors £ ; 1
::" |'I:| i Sti I.!" r — .
entify existing = Media = Logos = Obtain feedback \
solutions. :__ e S
= Contert = Text = Checkfit for purpose ; Ty -
= |s the project A ——
achievable = lUsernesds = Media = Improvement
= Target audience = Hou= Style = Hyparlinks == Meets dient Using the planningtechniques should enable you to be able
requirements to produce = vissalisation diagram or storyboard of the
= Charts = Forms
= T“h":”g?r:ee'j?d ta = e B multimediz product that is in your client brief. It should
=t o . 3 =& target audiencs
comp proje = Eguipment = Testing plan ] =t represnt the full consderation ofthe dienmt brief.
and client feedback
r:__ = 1 - = Visua lisation diagrams 3 nd storyboards Required Evidence | Examples of evidence
- —r . .
1 e . are always produced prior to creati . .
R L =3 EE ] ) o ] rg Written and presemtation | selectronic files/evidence
] | - ,_—_> A - the multimedia project. They assist in files . _
al _ 3 T, o \ = .'"k:"? the development of the project ®\ritten report/presentation
=r st dbs Jd i pahs alony alay Blaps  ed ducrs ensuring thatall the clients Clignt requirements ®yyritten report, presenttion, awdio

E

H wpeRE  =p ATy

clele —up
purds Licked K.k

e TR T

requirements have been fulfilled before
the expressive tazk of creating the
media begins.

Storyboards and visua lization diagrams
are never edited once the multimedia
product has been completed, o0 some
differences are expected to be sesn.

commentary
Flanning Documents #Work plan, asz=t table, visualisstion
diagram and test plan
Finished produwct *&n interactive mulimedia product.
Review W ritten report, presentation or

recording.
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You must be able to demonstrate complex planning techniques to show what the product will look like.

e 4 x A P =
Testing Interactive Multimedia B — 3
L G — o - A kel B-4-5 sEBET-I _
‘:. ¥ ] = ¥ [] ¥ & B Tk A aw e E R R el :_‘::'_"q:“:‘"““
1 |
L L L I - I S|
n Prrmmy b EES TR T " L 1
B (L L D] -
B0 g P e Y | ] Fen g i
W e B [LS SR L - | E
s
L s e i i
:.| [reee e - [P -

& Gantt chartizs 3 typs of bar chart that illustrates 3 project schedule, Gantt charts illustrates the

Yiou can use 3 spreadehest (such as above) or free softwars such as Toms Planner to create a Gantt

I i
] I
: start and finich dates and the steps of 3 project. :
: I
1 1
1 1

Test Plan:
Ensure your test plan kas all the information expected to producs a clear and detailed test phos
that fully tests the functionality, listing the test expected and actual results and adions reguired if
retesting.

i

M

-Iliﬂ Hrul

i babis i ooapgred Diia. ora oolcured
o ] A el i, kgl By I B =]
s e for L BED o by e
e 1B ]
2. gy Fasies Eii gt sy tain | Fagh]
FF-E-T resmber, PPom, Deve P,
W, e,
1. ol Y Wirsticsss
LE-R B ] gl il
ek i 5
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Year 10 - iMedia (ICT) - LO2

You must be able to produce a work interpretation from a client brief, and then create a plan which fully meetsthe client requirements

Client Briefs and Work Plans

—

Description

-

Thoughts for Interpreting a Client Brief

®  Start by desribing the topic of the project, summari= what is nesdad to make
the purpose of the project clear at the outset.

® What is the audience that you are trying to reach? What would be approprizts
styles, colours, and illustratons that would be suitable for this audience. Are you
sddressing 2 socis group, ag8 sroup or & wider audience. |5 there something
spedific that they'd be expecting from you?

* What would be the most appropriste siz of the multmedia? Isit for print, webor
both? How will this =ffect the choices you mzake for hardware and =oftware
nesded to produce this? What image types, video siz and reslutions are
spproprigte?

* |5 there spedfic branding requirements that define which colours, fonts and logos
that must be usd? [f 50, 2= there any specid rules for the use of 2 house style,
such =s where items must be placed in adocument?

* What freedom do you hawe to influence the desgn without missing all the clients 158
requirsments?
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You must be able to produce a work interpretation from a client brief, and then create a plan which fully meets the client requirements

Wiork Flan
| Tk Duration Rricurcry
| ELIARCH
_Irm.l':h video Srchini g | 1hos | (ompsfer niemel, EBrybosd, Mouw
_Hnrtl.hrl.nhr‘mm 1 st |
PLAN

Flin ol Ll ean o wideo B3 maen

Competer, Migrmalt Word, Deybeard, Mouss

Creste & viorybosrd |
LinE mauipmerd napced BT rrara
Target gapdatrald Srubyii 1 bopasr

J houn
vapat FODLage 50 Comgater | M e

|

| Compsfer, Meronolt Word, Dagbesrd, Mouw
Corngege £, 4 rery WA ke, Keybosrd. Mowe

CRIATD

‘aghtn Carmera, Comgsster, Adobe Premesre

_Inlllw wighes Fosziage J
B A wdey Mo L e 7 M

| A tities to video
| Ak fiwad 2 10 vl e
Eupayrt erasl e

[ Test the e ) rara
Gt beedack from clest 1 hvies

Compnte e Aot Preserie, Beylbosd Mouie

Coempnne & Adobe Premieens, Eeybosd. Mosas
!I‘II‘H

Civrmpnte o, Mate grialt Won'd, K bedal, Wbins e

Brview b vidien |

Gantt Charts

Work Plan : _
Content ! Ite ms to consider
1

Taszks Lizt all activities in chronological order would be expected to complete the project. Such as, adding slide trareitions,
creating 3 smipt, hiring equipment.

Activates Consider all activities that are nesded to complete the tasks. Swch as, s=tting up the studio, ressarching the internet,
taking additional photos, creating photoshop images or logos.

Resources what additional equipment iz needed and what additional costs might this introduce? Maybeyou don't have the right

lens for 3 video camera or O6LR. Do you need to invohre more people? If 20, how amy and when?

Workflow What order do things need to be done? Producing the plans [Gantt Chart) before starting the project.  Capturing
images before editing. Do you need 3 storyboard or visualisation diagram first? Wwhat time is needed to do this?

Timescales When does the project need to be finished and how much time doss this giveyou for each task. Which tazks can
c3use others to be delayed too much?

214
Aagrait 208 | (]

ﬂlﬁlh“l‘r““'|?'|I'|1-'|I'|.I'|Iﬂtiﬂ IF 28 290N A2 03 04 33 SR 88 0 M

Other considerations . . W

-
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You must be able to consistently prepare and use appropriately use assets for interactive mulimedia

What is 'Interactive Multimedia'?

Interactive multimedia is @ method of communi@tion in which the
program's outputs depend on the user's inputs, and the user's inputs
in turn affect the program's outputs. Interactive meda engage the
user and interact with him or her in a way that non-interactive media
do not. Websites, presentations and video games are three commaon
types of interactive media. Movies and most TV shows are generally
not considered interactive media; however, shows that reguire
gudience partidpation could be considered interactive media.

Social networking websites are an example of interadive media. The
sites use graphics and text to allow users to share photos and
information about themselves, chat and play games. Video games are
gnother type of interactive media. Players use controllers to respond
to wvisual and sound cues on the screen that are generated by a
Computer program.

Actson Setlings
Mo Ok Rigome Chep
Betion on dick
Hpe
Ll

E &t hore ardl o wort

B pragram:

Consistent use of Multimedia Products

Lsing a multimedia product consistently is about demonstrating how well you
hawve used the @pabilities of the software that you have chosen to develop your
multimedia product. For example, if you choose to e presentation software
then you will have to demonstrate your use of the build infeatures, suchas;

= Using Master Slides in presentation software to prepare badiground and font styles
= Using the Home Tab in presentation software to apply fonts to all pages
= Use Special Effects icons with added text to create navigation buttons
= Approprate use of text bowes, images, movie elements and sound
= Maintzining 3 consistent theme throughout the multimedia prodect
= Employing a desgn with assets that fully reflects the design
= Approprate use of transitions and animations
= Using hyperlinks and/or animation triggers to interact to user inputs
== Mawvigation buttons should enable the wuser to jump to amy part of the product, not just the
next page.
= Multimedia products should be exported to a file which doss not reguire the user to buy o
need specialist softwars.
i "2 Animation Pane b Start: On Chck = Reorder Animation
-# Trigger * & Duration: 0200 3 -
Add :
mation - ‘@ OnChckol P Tithe 1 a3 w Move Later
e : Rectangle 2
: Bilghs - Rectangle 158 |
“  Animauun rane v x

160



Year 10 -

iMedia (ICT) - LO3

You must be able to consistently prepare and use appropriately use assets for interactive multimedia

| Shape Browser. .

—— o Ead el

- H E - ll - : -\ = Your multimedia product must also have s clear and easily understandable navigation system to creste

| - J ; g an interactive multmedia product.

o Shape  edis  Aemange  Dueh edes T Py

= , Lines and Connectors * = Allthe multmediz inte ractivity must work 25 intended, so it should be fully tested.
B Recangles >
ﬁ Basic Shapes ¥ Action buttons are built-in button shapesyou can 2dd to 2 pre=ntation and set to link to another slide, play =
% Block Arrows W sound, or perform a similar action.
2 Equation Shapes > When someone dicks or moves over the button, the selected action will occur.  Action buttons can do many
fI'I‘FI-nwchrT g of the same things =5 hypedinks. Their easyto-understand stye makes them espedally useful for =IF
o Stars and Banners g running pre=ntations.
¥ Cahouts >

= Your multimedia product must combine a wide range of different assets.

You can insert action buttons on one slide = 2 time, or you can insert an action button that will show up on
every slide. The =coond option can be us=fulif you wantevery dide to link back to = specific slide, like the title

page or table of contents.

title

Examples of
slideswhich us
interactive

buttonsto
enzble the user
to navigste the
presntation

The sppearance of acton butions can be =leced to mest the design requirements of the project.

Brrinm Boaian Baba

YOUR QUESTION
Tab ramber cne in B correst TRUE or FALSE? (TRUE ANSWER)
arrvwer, can youckck & o procesd T T—

i Mk

NEXT SLIDE
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You must produce a review of the interactive multimedia product which demonstrates what worked and what did not

Review: Constraints: Reguirement:

Evsluzating the finished product and assessingthe strengths  The limitstions or restrictions that have sffected the project Individual elements of the project that must be completed
and wezknes=s oversl. to finish the project successfully.

Know the requirements of the client brief Be able to critically review your multimedia product
= How did you mest the mgquirrments? = Did you demonstrate = high level of skill?

= What sofoerare did yvou use and why? = Does the product look sttractive ¥

= Whattachniques have you used?

= Where did your assets come from [sourcestable)? Be able to demonstrate appropriate use of assets

= What legal issues have you considered ? = Why are your assets suitable for the project?

= What process did yvou use to =led the assts?
Understand how to identify problems faced = Didyoucreste any asmts yourslf?
= How have you tested the product? = What methods did you u= to creste assets? Hand drawn, softerare or phatography
= What changeswere needed during the project?
= |Is the product fit for purpose? Format and layout
= How dossthe product meet the needs of the target sudience 7 — Why have you usd your chosen design style?
= How did youidentify the target Audience? How dossthe house style mest the disnt requirements?
= How did you cope with any unexpectedissues? = Were there any constraints from the client requirements to meet the design?
= How did you avercome any problems youencountered? = What works well in the design? How can you improwe it?
= What does not work well in the desgn? 162
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KEY WORDS for Growth and development

Unoccupied play

From birth to 3 months. The child will be making random mowvements with
no clear purpose. The child may seem uninterested but they are trying to
figure out their environment and new objects around them.

Solitary play

This type of independent play happens affer three months up to 2 vears.
Children will play by themsebres, giving them time fo think, create and
explore. They have not yvet formed an understanding of relaticnships in
oy, which iz why they will play clone.

Spectator/onloockers
play

A child starts to notice others arcund them between 2-2 ¥4 vears. In this
stage, a child will be cbheserving other children playving. to build an
understanding of playving around others. The child may not join in the
play, but may socially engage with other children while they are playing.

Parallel play

This stage happens between 2 Y2 yvears and 2 vears. This is where children
will ploy on their own but with another playving next to them. It s important
for children to learn how to play with each other, leaming how to observe
each other and cooperating with ofthers, even if they are on their own
task.

Associative play

This stage of play happens between 3-4 vears. They may be playing
separately but they are actively engaging with therm whilst plaving. This
may be in a similar activity, they are interacting throuvgh talking and
borowing items of ploy from each other. They are not ready to
parficipate in group ploy.

Collaborative/ Co-
operative play

Adult led play

This is between the ages of 4-5 yvears. This s organized ploy, where
children are involved in group play to achiewve an aim or goal such as
creating art. It is clear to see a leader and follower in this play.

In adult led play, the adult plans and leads the actiaty. This allows them
to consider activities that are suitable aond challenging for the child. They
can focus the activity on promoting skills such as organisation, cownting.
and creativity.

Adult imitioted play

This iz when adults will set up the envirconment with the fools to guide
children to play. It may be they want them use hand eyve coordination, so
they s=t up paints In interesting areos of the room. This means they can
guice the child in their decisions, but the child = making more decisions
for themsehres.

Child led play

This is knowwn as ‘free ploy’. The child choozses their resources and foys,
making a decision of how to plaoy with them. This promotes a range of
socicl skills and will develop concentration lewvels are they are focused on
their cwn activity.

+

Develops confidence
Allows them to learnm

Promotes freedom
Learning to practice
physical skills
Embrace the flow of
play

ied play

Examples:
Looking at objects
Trying to reach for

about their objects
environment
STAGE 2: Solifary play
+ Ivpes:

Solitary active play: creating an
imaginary friend or make believe
Solitary imaginative play:

Using actions in an imaginative
story.

STAGE 3: spectators/onloocker play

+
Helps to build confidence
by watching others play
Gainimg informaotion that

will help later in childhood

+
Copy adults and children
Learning through frial and
error

STAGE 5: Associative play

+
Problem solving,
reasoning. socialising.
further development of

languwage

STAGE &: Collaborative play

+
Sharing ideas
Taking turns
MNegotiating
Following rules
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STAGES OF PLAY + EXAMPLES

STASE 1: Unoccu
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Adult led play: 3 WAYS OF ORGANISING PLAY

Adult play is impaortant is child development, as it allows children to Potential dizadvantages: o
take guidance and instruction from a lead person. and learn how to » Learning can becoms limited due to adults taking the lead.

participote independently in the future. This may enable the child to relay on adult help. If the activiby
The adult will play and crganise the play, depending of the aims and is limited and means the children are cll completing the sames
godals of the activity. For example. if they want the child to identify task, they may not have the opportunity to develop their own
colours and shapes, they moy plan a sensory activity helping fhem craativiby and imagination.

crganise different shapes into certain pots. » Leorning may not be effective if they are in lorge groups.

The benefits: they may not have enough time to complete the activity.

+ allows for higher risk activity becouze of the adult
supervising and monitoring the activity for safe development. Advult initioted play:

e  aAllows children to learn new SKills such as sharing, organising. This is where adults will place rescurces and toys in specific places in
communicating, idenfification, kindness and creativity. the room, for children fo choose what they can play with and the

+ Helps children develop language- as the adult models c:r:iivi’r_ﬁ_,-' ’rhE:'g!-' WO'.:Ih:_j likce ’r{::-_-:::_c:nrnple’re. Adults are allowgq to guide
words and teaches through play, children will copy and pick them in their a_c:flwi",.r, but it is -;::bc;—ui'_ihem making decisions for
Up on the meaning of words. themselves. This happens. when children have developed an

understanding of aclivities and skills from adult led play.

Child led play:

. This is when children hawve ‘free play’. The activity and rescurces are chosen by them,
. and they can use the flow of play to assist in dewveloping organisation, creativity,
imagination and preblem solving. Adults are able to join in with children, Dot have fo .
follow children’s activity and instructicons. .

EEEN
Benefits: nbbainitbcitalibbialinian

= Dewvelops concentration- this is because children have chosen the activity and
hawe a clear understanding of why they are doing it (purpose). Usually
because they hawve chosen to do this. they have more control of their decisicns
and can be more invested in the activity.

= Dewvelops social skills- children are learning to take it in turns and share. They

mory hove issues with this at first, but learning through experience will help them
overcome adwversity.
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KEY WORDS for LIFE EVENTS

Year 10 Health & Social KO - Component 1 Learning Aim B — Life events and types of support
TYPES OF SUPPORT

circumstances

Life ewvent A change in an individual's ife, which can cauwse disrupfion or positive change
o their lifestyle and evernyday activities

Expected Tomething that is ikely to hapoesn

Unexpected Mot thought it is ikely to happen )7 =

Fhysical Making changes to your physical health, ody or mokzility.

events

Relationship A significant change in relafionship status such os :

changes sngagement, mamage, divorce, sepoaration or death. * L."L' d)

Life Impacts on day fo day life and the choices you make.

Reasoning

The action of thinking about somaething in o logical ond sensible way.

Adapi

To adjust to new condifions or circumstances

Professional

Cescrices o memicer of o profession who is trained ond skilled in their areq of
L]

Transiticm The process of changing from one state or condifion o anofher.
Disposifion A individual's atfitude or gualities

Income Money received on o regular Dasis from work.

Lomng term Arn illmess that cannct be cured by medicine or treatrmment.
illmess

Resiriction

A limitation of somecne or something.

Responsibiliby

Being accounfalzle, having confrol over something or being o Hlames.

Zhronic illness

Another word for a long term illness.

understanding

Lifestyle The way in which a person lives
rief Intense sorow, cousaed by someone’s death
Mutoal A shared feeling or action, in which both people involved have sympathy for.

Physical life event

Relationship change

Life circumstance

I health

Accident and
Injury

Bareawement hMoving house
Mewr relotionships Starting or mowing
Marricige school
Divorca Exclusion from education
Parenthood Redundancy
Retirement

Imformnal
support

Formal sepport

Emioticmal
support

Practical help

Informaticon
and advice

Volumbary
support

Dococupational
therapist

Counsellor

Accident and
imjury

Social worker

Imformal support is given by anyones who you
kroww outside of a professional capacity. This
could e family and friends or those you know
weell. This will involve the supporter offering
security and practical help, through emotional
sepport and information and advice.

Formnal support i=s offered by statutory care
services provided by the government. | coald
alsz e from private care services and
charifable crganizations.

This invclves showing empathy,. compassion and
genuine care for octhers. Thiz can e via
informnal, formnal or voluntary support.

This inwvolbwes helping an individuol procticaly by
helping therm with inances, childcore or
traorsport issuses such as finding alfernative
tramsport services.

Irvahves prowviding the individwal with
inforration fo improwe their life event or

circurnstance. This will help them to understand
where to go for help® What services are
awvailable?® How that will benefit them=

Working for free and offering support, working
alongside those providing imformal and formdaol
support. This could inwvolve corganisations swch as
The Princes Trost and Relate.

Helping ill and di=akled people to confinue with
daily activities and fasks at ease. This will include
shopping. making meals and walking wvpstairs.

A person frained fo give guidance on persona
or psychological problenns.

Something thaot happens unexpectedly at an
abrupt stafe. This means the individoal will hawe
to adjust quickly o their new life circumstance.

Aszists individuals handle everyday e prokblems
who howve experienced neglect, abuse, mental
health and domestic vioclence.
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Mew relationship:

Hewr relatficonships develop gualities such as frust, patience and empathy.
Having o new relationshio will teach individuals albout their own gualties,
ond how egual compromize is imporfant. Having o relafionship can take
fime to adjust to, especially if you have been uvsed 1o independence. Mutual

understaonding is highly important when forming new relafionships with others.

This can involve infimate relotionships ond friendships.

Exclusion from education:
Removing a child from education, could eliminate the issuss that
caused the exclusion, relieving stress and anxiety. Howsaver,

moving to a new school or educational provision can couse
aprehension aloout new routines and lack of interaction and
sociglisaficon. Missing ocut on valvabls legrning, can have o
negaiive impact on intellectual developmeant.

Engogement:

Engagement shows commitrnent to ancther individual. On acceptance,
mutual vnderstanding between both partners is important as they are
plonning to commit o each other for their remaining life. Engogement will
be exciting for both, as planning for o wedding. howse and family can be
discussed.

Marmiage /Civil parinership:

Marriage/Civil partnership is a joining of heawo people together. This is g very
happy time, as both individuals con forge a new life together. maoke olans
ond goals they want 1o achieve. This could involve starting a fammily.
Marriage/Civil partneship invohves frust, honesty, mutual vnderstonding.
respect and empathy.

Couples will need to adopt to living together, changing their lifestyle to suit
both pariners egually, provides securty and safety. I will also involve sexual
infimmacy.

Divorce/Separafion

According to research, divorce is the second life event after death
fnat has the highest emcfional impact on an individoal. By having
strong family fiss. support and stability can be offered during the
uneasy time of divorce. Howsever, o break down in relaotionship
Sausss insscurity, which con lead to low self-esteam. With a loss of
wider family neterorks and friendshios, social development can be
affecied.

A positive outcome of divorce, if both people were unhappy, a
fresh start could be needead for them to take o new direction in ife.

Reduvndancy

Although this can be dewvastating. it can e an opporfunity for a
career change. Losing a job, can have an impact of ifestyle and
di=t, with o loss of earnings food ogtions and sociclising may be
limifed.

»:
=

Mowing howse:

Moving house iz an exciting fime, it can invoihve o couple, friends or just The
indivicdual. Thers are opportunities to meet new people and join o new
community. Howswver, there con be apprehension moving away from family
and fiends and starting in g new community of vnknown people. There are
alzo pressures from v keseping mortgage fees and household Dills.

Imprisonneeni:

Being imprsonaed offers reflection, for the individual 1o solve issues
o change their life. There are options for leaming and developing
niew skills through woluntary roles within the prison. Howsver, o loss
of independesnocs and socialisation, will have a negative impact on
=moficonal and social devslopment.

Farenthood:

Farenthood is on excifing fime. You are ringing a new life info fne world,
which invalves responsibility, and can couse anxiety especially if thers is a
single parent. Thers will be less fime for themsshves, and mores time focused
on looking after their child. A change of lifeshyvle and routine, can couse lack
of sleep,. adding praessurs 1o the relationship. However, havwing a child brings
positive emoticns, exciternent and confent.

Bereavemenit:

With an expected death, this con be easier to come to terms with,
as emoficnally the people arcound have prepared themsehves far
death. This doessn't mmaks it easier to get over, az death is o graduoal
process of coming to ferms with. IT it is unexpected. this will fToke
longer to come 1o terms with. IT is not about getting over the death,
but finding o way to cope with the fact it has happened.

—
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Keyword

Definition

Book Musical

A musical where the music, lyrics
and script follow a well thought out

Theme of Love:

Practitioner | Style Key Stylistic Features narrative.
: . P Creative Intentions The theme, issues within a play or

Berfolt Epic Alienation: , . ' . the style. Why did the director
Brecht Theatre Using sing, placards, pitch and pace to make the audience distance from the action on choose each of these?

stage. 7

Ge?iUS' @ Epic Theatre A form of didactic theatre where

L the scenes are episodic and follow

To give a character a clear and over exaggerated gesture they must use when they 2 no narrative. Offen political,

come on stage AN

Political themes: U ) Focus Not laughing whie you are on

Brecht wanted the audience to think about the corruption of the world they live in. m stage and staying in character.
Frantic Physical | Chair Duets: Genre The style of a theatre.
Assembly theatre Using two chairs create a continuous string of movements. - -

Add emotion. Physical Theatre a form of theatre which

Add pace to speed up or slow down sections. emphasizes the use of physical

Hymn Hands: movement, as in dance and

Use hands to mirror what your partner is doing- or grab the hands or shoulders for effect. mime, for expression.

Rouqd-by-ihrough: Practitioner A person who pioneered a style of

Moving around the bodly. @ theatre.

Go through another actors’ arms to create a spiral effect. -

Purpose The reason a piece of theatre

Jerome Book Allegory for Romeo and Juliet: based on this story- however focusses on the love of a Jew exists. Example: to put across a
Robbins Musical and a Catholic political message.

The love Tony felt for Maria and Romeo for Juliet made them defy their families, their
friends and their social world. Their love is strong and forceful, so much so that it made
them revolt against the very world they revolved in and, sometfimes, even against
themselves

Theme of Society:

Racial inequality Jets Vs Sharks= Jews vs Catholics

Gender Roles in the song “America” we see how men and women view America very
differently.

i
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Director

Keyword

Definition

Responsibilities

What someone in the theatre is
required to do. Director- have a
vision and tell the actors what to
do on stage.

To have a vision for the production.
To be in charge of telling actors where to go and

Choreographer

what to do

To tell the other role holder on the production what

Role

A job role within theatre: director,
actor, stfage manager, lighting
designer efc.

—

they need to do to bring your vision to life.

— —

Costume designer

To the liaise with the director about their vision

To design the costumes for the actors.
To take accurate measurements or the actors.
To liaise with the director and ensure that costumes

|
|
|

Set designer

are in line with the setting and time of the
production.

To design the seft for the show.
To build and paint any setf required.

|
|

To licise with the director about the context and
vision of the show.

To design the movement for the show.
To teach the movement to the actors/ dancers

—— — —
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Steps to a good monologue or
duologue.

Choose your monologue.
Can | play this character?

Can | use characterisation?
Is it 3-5 minutes?

'

Choose a style to perform in.
Naturalism, Epic, Physical Theatre

'

Take notes in workshop lessons to
add specific techniques to your
performance.

Use Line Memory Recall to learn your
lines

l

Take on feedback from teachers
and keep a verbal feedback log
to help with this.

Practice performing to peers
and family.

Steps to use Line Memory Recall.\

Start with the first line.

While looking at it, repeat D»

it fen times.

Cover up the line and
afttempt to say it without
looking. If correct, move

to next step. If wrong,

start again.
Then add the second line.
Say it ten fimes while D»
looking at it.

Cover up the line and
aftempt to say it without

looking. If correct, move
to next step. If wrong,
start again.

Keyword

Definition

Artficulation

Pronouncing the consonants and
vowels in your words clearly so you
can be understood.

Characterisation

Creating a believable character
on stage. Becoming the character.

Facial Expression

Showing your emotion through
your face.

Focus Not laughing whie you are on
stage and staying in character.
Gesture Using your hands to show the

audience where to look through
pointing, waving etc.

Line Memory Recall

A technique used fo remember
lines. Repeat one line with the rest
covered up.

Mannerism

A movement which your
character would do without
thinking. Example: A twitch or
playing with hair.

Pace

The speed at which you say
something or do a movement to
convey the emotion of your
character.

Pause

To use your breath to create
suspense within a line or a key
moment.

Repeat until all lines are } ’—}'

Pitch

How high or low your voice is to
convey emotion.

Projection

Using a loud volume to make sure
you are heard.

Reaction

What did they say? How would
your character respond?2

Vocal Tone

Showing emotion through
your voice. 169
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Milestone 1- Ideas Log:

1. Whatis the concept and style of your performance?

2. What is your target audience and why did you decide on
this2

3. What resources do you think you will need to develop and
perform your performance? I:

4. How do your ideas for the performance meet the brief ¢
5. How has the work of Pantomime, Stanislavski, Frantic
Assembly or any other practitioners influenced your
performance?

6. What ideas have you contributed to the performance
plane Were these successfule Why?

7. How did you come up with the ideas you have

esponding to brief

Milestone 2- Skills Log:
1. What was your role in the group? (director, performer
etc)

2. Which style did you choose? Why?
3. Which technigues and skills did you choose? Why did
> you choose them?e

4. What work have you done individually to help the
group? (research, rehearsal leading, choreographing

movement etc)

5. How did the resources you chose aid your
performance?

6. What would you change or improve?

Keyword

Definition

Artficulation

Pronouncing the consonants and
vowels in your words clearly so you
can be understood.

Characterisation

Creating a believable character
on stage. Becoming the character.

Facial Expression

Showing your emotion through
your face.

Focus Not laughing whie you are on
stage and staying in character.
Gesture Using your hands to show the

audience where to look through
pointing, waving etc.

Line Memory Recall

A technique used fo remember
lines. Repeat one line with the rest
covered up.

Milestone 3- Workshop Performance:

*  You must present your group workshop performance or
pitch/presentation to an invited audience.

+ The group workshop performance must be between 10
and 15 minutes long.

*  You willneed to perform as part of a group and work well
together.

*  You will be assessed on your individual skills and
techniques, collaboration with others and
communication of creative ideas to the audience
through your role.

Milestone 4- Evaluation Report:
1. How did the result of your performance meet the brief?

2. How did you process and ideas develop through this
project?

3. Was the outcome of the performance what you

> wanted? What did the audience learn?2

4. What were the key strengths of your group’s
performance?

5. What were the key strengths in your individual
performance?

6. What would you improve upon given the chance
againe Why would you change this¢ How would that
help your performance meet the briefe

Mannerism

A movement which your
character would do without
thinking. Example: A twitch or
playing with hair.

Pace

The speed at which you say
something or do a movement to
convey the emotion of your
character.

Pause

To use your breath to create
suspense within a line or a key
moment.

Pitch

How high or low your voice is to
convey emotion.

Projection

Using a loud volume to make sure
you are heard.

Reaction

What did they say? How would
your character respond?2

Vocal Tone

Showing emotion through
your voice. 170
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Section A

Section A

Design Brief:

A Design Brief is a short paragraph explaining the
situation you have been given and the problem
you need to solve.

* Whatis your problem?

* Canyou find one that needs solving?

* How could you solve it?

Client:

A Client is a group or a single person you are
developing a new design or concept specifically
for to meet their needs.
* Gender specific

* Age specific

* Disabilities

* Sports person

* Adults

* Teenagers

Primary Research: involves the collection of data that does not yet exist.

Site Visit: Ask a shop or manufacturer questions about existing products

* What are the dimensions of products?
* How is it made?
* Whats popular?

Evaluate a product at first hand: See how it works and take it apart?
* How many components?

* Fixings?

* Materials?

* Dimensions?

Secondary Research: involves the collection of data that does not yet exist.

Task Analysis

Analyse the NEA situation through a spider
diagram and list the following:
* Existing products
* Materials
* Finishes

* Function
. Function ggggggggg
* Client

Existing Products:

* Find out information about parts
* Prices

* Features/Functions

* Reviews

* What can be improved?

Research Tools/processes and machinery:
Accurately manufacture your product, most efficient manufacturing process, safety
and what parts could they be applied for?
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Section A Research

Ethical Issues in design: issues around design

Social Issues: Communicate, Language, Understanding, Meanings.

Moral Issues: Health and Safety, Religious Views or Beliefs,
Environment/Sustainability.

Environment Issues: Possible Issues: Recycling, Renewable Energy, Materials,
Disposal.

Section B: Design Specification

A list of points that have been developed from research
carried out that your design concept should meet t function
with your client effectively.

Anthropometrics and Ergonomics: Data if the human body
¢ What are the 50t, 95t and 5t percentile of your client
* Specific body sizes to suit the products function

* Assess how a product interacts with the user.

Sustainability:

What does it mean?
To preserve resources, materials and processes for future generations.

Examples:
. Recycled wood allows afforestation to occur
. If you have to incinerate a material it causes Co2 emissions

. Re-using electronic components saves on the processing of materials and
saves on wastage and energy.

6R’s
Recycle - Take an existing product that has become waste
and re-process the material for use in a new product.

Reuse - Take an existing product that's become waste and
use the material or parts for another purpose, without
processing it.

Reduce - Minimise the amount of material and energy used

\ during the whole of a products life cycle.

Aesthetics: What colour is the product? What shape is the
product? What texture does the surface have? Does the
product look attractive?

Cost: What is the retail cost (the price you would pay for it
in a shop)? How much do you think it would cost to make
the product?

Customer/Client: Who might use the product? Who else,
might be affected by the product? What market is the
product aimed at?

Environment: Are recycled materials used in the product?
How do you know? Could the materials used be recycled?
Are there alternative options which would be kinder to the
environment?)

Safety: What safety issues have been considered when
the product was designed? Other safety issues which need
to be considered?

Size: What size is the product? How long, wide and tall is
it? (Hint: use dimensions) Is the product comfortable to
use? Are its proportions appropriate for its use? How has
the designer considered human factors (ergonomics) in
the product’s design?

Function: What will the product be used for? How does
the product have to perform? How is it tested? How well
does it work? What market or client quality standards
does the product meet?

Material/Manufacturing: What materials or components is
the product made from? Which manufacturing processes
were used to make the product?
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Design Sketching — CAD production for CAM

o

CAD stands for Computer Aided Design,

whereas CAM stands

for Computer Aided Manufacture.

CAD is used for displaying and editing designs on the
computer. Calculations can offen be made. CAM
uses a computer to control a manufacturing process.
CAD can be used for interior design work, such as
aranging furniture in a room. This can be viewed
from a number of different angles.

CAD CAM
i‘ S

Design for manufacture - Making Skils

o

Design ideas - Presentations and annotations

.

have done and why

Annotation means writing key information
alongside your work. It can help to record
your thoughts, keep your development
on frack and let others know what you

Producing initial design proposals

.t

Keyword Definition

Precision The depth of information that is included in the
data: how far the information is broken down

Recycling The process of converting waste material into
other usable products

Reliability Reliability depends on there being small
variations in data and that measurements and
within tolerance

Resistor Electronic devices that restrict the flow of an
elecftric current

Permanent Something intended to last unchanged

forever

Shear force

Arises from forces that act in opposite
directions

Sustainability

The ability of something to be maintained at a
specific level

Tensile

Something is capable of being stretched

Designers use many fechniques to create products
and solve problems. Design and development
involve creating working drawings and parts lists to
enable a third party to manufacture the design.

Making a model allows designers to visualise and
test how a product looks and performs in 3D and is
a great way of checking a product’s viability.

Breadboards are used in the early development of
electronic products.

Prototypes can be full-size, working models of a
product, and are the next stage of development
after modelling.

During the research stage, evaluating existing products

against peformance criteria wil aid in the writing of a refined brief and
specification. Below is an example of an evaluation that compares two
mobile phones

Thermosetting

Materials that can be reshaped with the

Pen‘or.mqnce Mobile phone A
criteria
Cost RRP £350.00
Length =130 mm,
Size Width =73 mm,
Thickness = 7 mm
Weight 77 9

Mobile phone B

RRP £99.00

Length =90 mm,
Width = 65 mm,
Thickness = 11 mm

86 g

polymers application of heat

Tolerances The allowable variations of a specified
dimensions, normally associated with
machining operations

Trouble The identification and comrection of faults and

shooting problems

Vanishing Points on an imaginary horizon where all

Point projection lines in a perspective drawing and
drawn from.

Welding Heating the surfaces of two objects to the

point of melting and then joining together
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Reviewing the creditability of design ideas

.

* Analyse existing products to see how successful they
have been and identify any areas in which they could
be improved

» This avoids copying other designers' work - this is
called plagiarism

+ It identifies features or aspects of existing products that
could be improved,

Interpreting an engineering brief

a4

Once you have decided on a basic design
problem you should expand on it to create your
brief.

To do this, identify key considerations for your brief

[t should include Aesthetic, Functional & Market
considerations

It also should include; materials, environmental
issues and performance

CAD Drawings

When a computer aided design (CAD) drawing has
been made, a product can be shown from all angles
on screen, and colour, materials

and components can be quickly changed.

The design process - design to manufacture

Ask:
Identify
the need &
constraints

Research
the

Improve:
Redesign

as needed problem

Engineering
Design Process

Imagine:
Develo
possible

solutions

Test and
evaluate
prototype

Plan:
Select a
promising
solution

Create:
Build a
prototype

Generating final design solutions using 2D
drawing techniques and 3D models

Keyword Definition

Annotations Labels used by engineers to give information about
designs

Assembly A process where engineers and machines assemble
a product in a specified sequence

Axis The name of either the horizontal or the vertical line
that is used to show the scale of the graph or chart

Capacitors Electronic devices that store electrical charge

CNC CNC stands for 'computer numerical control’. A CNC

lathe is one that runs automatically

Compressible

When the volume of a liquid can change when
pressure is applied to it

Produce sketches to show initial ideas. In 2D design, this
might be thumbnail drawings showing rough layout ideas.
For 3D design, this might be perspective drawings, or

drawings of your ideas from different viewpoints.

Diodes Electronic devices that can be used to allow
electrical charge to flow in only one direction

Ergonomics The science associated with the design and
arangement of equipment so that it is more
comfortable and safer for people to use

Ferrous Contain Iron. Typical types of ferrous metals include
mild steel, wrought iron and stainless steel.

Galvanising The process of providing a protective zinc coating of
steel. Products tend to be hot-dipped fo provide the
coating

Integrity The quality of having moral principles

Justification The reason of evidence to support an idea or design

Logistics, The organisation and implementation of an
operation, usually involving a lot of detail

Orientation Orientation of an object is its direction or relative
posifion

Patent The sole right of a person or company to make or sell

a product 174
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AC 1.1 - Functions of Nutrients

AC 1.3 - Nutritional Deficiencies (-)

AC 1.3 Nutritional Excesses (+)

Carbohydrates provides the body with energy. There are two main types, complex and
simple. Complex carbohydrates give long lasting energy. These are found in foods such as
bread, pasta and cereals. Simple carbohydrates make blood sugar levels go up very quickly.
This provides a short burst of energy. These are found in sugary; foods such as cakes, jams and
sweets.

.

)
8

Lack of energy/ tiredness ° @

Weight loss . N

» Severe weakness ’;_-
\L.

X3

8

B3

—

R/
0.0

Tooth decay (simple sugars)
Raised blood sugar levels

» Weight gain @

X3

*

oo

Protein is needed for growth and to repair cells. Protein is made up of amino acids. Proteins
that are high in essential amino acids are called high biological value (HBV) proteins. These
are found in milk, cheese, fish, eggs, meat and soya beans. Proteins that are low in amino

e

%

Weak nails

-

e

%

e

%

< Weight gain
« Strain on kidneys and liver

-

Hair loss -
Weakened immune system « -
acids are called low biological value (LBV) proteins. These are found in nuts, cereals and % Poor growth (children) '
pulses. s Food is nor digested properly
Fats are used by the body for energy. Fat also forms an insulating layer under your skin to % Weight loss . < Weight gain
keep us warm and protect our organs, such as our kidneys. There are two main types of faf, % Bruising of the bones % Type 2 diabetes

safurated and unsaturated. Foods such as meat, cheese and butter are high in saturated
fats. Foods such as seeds, fish and vegetable oils are high in unsaturated fats. We should eat
less saturated fats.

D3

» Lack of vitamin A, D, E and K

e

o

High blood pressure (adults)
High cholesterol (adults)
Heart disease (adults)
Organ failure

e

o

e

o

e

o

Fibre helps food to move through our bowels and prevent constipation. Foods such as
vegetables, wholemeal bread and beans are high in fibre.

D3

» Constipation @

» Bowel cancer ' ﬂ

D3

% Children feel full and so miss out
on other nutrients

Water is needed for lots of reasons, keeping our body at the right femperature, digesting
food, lubricating our bones and keeping us hydrated. Water is found in drinks, fruits and
vegetables.

D3

» Dehydration ¥ g,

» Headaches e

D3

.

*,

*,

» Water intoxication

Vitamin A good vision, especially when it is dark. B group vitamins releasing energy from
carbohydrates. Vitamin C Fighting diseases and helping the body to absorb iron. Vitamin D
along with calcium, it helps our body make strong bones and teeth.

» Kidney stones
Vit A infected mucus membranes.
Vit B1 beriberi. Vit B2 sores.
Vit B3 pellagra, dementia, dermatitis. Vit B9
megaloblastic anaemia. Vit B12 pernicious
anaemia.
Vit C scurvy.
Vit D rickets (children), osteomalacia (adults)

Vit A night blindness.
Vit D kidney damage

& @

Iron to make red blood cells to carry oxygen around the body. Calcium Along with vitamin D,
calcium helps make strong bones and teeth.

% Iron deficiency anaemia
% Cadlcium same as Vit D
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AC 1.4 - Cooking Methods

Boiling — A liquid is heated to 100°C to cook foods like pasta, rice and potatoes. A quick and simple method of cooking that does not require any fat. Boiling makes the texture of food soft,
over boiling really soft. If boiling vegetables, B vitamins and vitamin C is lost during boiling. .

Steaming - Food is cooked from the steam of boiling water. Steaming food such as vegetables, fish and rice helps to preserve colour, texture and water soluble vitamins.

Baking — Food is cooked using the dry hot air of the oven. Foods that are baked such as cakes, pastries and biscuits cause the outer layers to turn brown and crisp.

Grilling — Dry heat is used to cook food at a very high temperature, it is fairly healthy because no fat is added, and fat drips out of the food as it cooks. Because the heat is so high the food
cooks quickly and browns the outside.

Stir-fry — Food is cooked in a wok with very little oil. This is a healthy method as food cooks quickly due to very small pieces of meat and vegetables, leading to crunchy and colourful
vegetables that have limited vitamin loss.

Roasting — Food is also cooked using dry heat in a hot oven. Fat is added to the outside of roasted food, causing the outside to go brown and crisp, while the inside stays moist.

Poaching — Food is cooked very gently in liquid that is below boiling point. Delicate foods such as meat, fish and eggs.

v' Use seasonal
ingredients

v' Use ingredients

from local
farmers and
markets

v' Use ingredients

from rooftop
garden

v Use less plastic

Cover pans

Use the correct size hob and pan
Cook different foods together

Don't boil more water than you need
Use water carefully — bowls to wash

Order in bulk to reduce packaging
use FIFO to rotate stock

Prepare the correct amount of
ingredients

ASANENYIENENENENRN

AC 2.2 - Environmental Policy

An establishment requires an environmental
policy because :

1. Itis the law

2. Saves the establishment money

3. Builds a good reputation

4. It saves energy, water and reduces waste
5. Reduced the harm to the environment

v' Use accurate portion conftrol
Keyword Definition
Biodegradable Decomposes naturally in the ground
Food miles The distance food has fravelled from field to

plate

v" Fully load dishwashers

v Fully load washing machines

v' Carry out maintenance checks
v' Turn equipment off

v' Use energy efficient equipment

Recycle materials using recycling bins
Use biodegradable packaging for
taking away food

Give foods to charities

Weigh ingredients accurately

Recycle materials using recycling bins
Use biodegradable packaging for
taking away food

v' Reuse glass

bottles and
plastic
containers
Reuse leftover
food for stock,
compost or
animal feed
Use cardboard

v Give foods to charities for wet floors
v Weigh ingredients accurately
Keyword Definition
Recycle Product is broken down and made into something new
170
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Mumbai’'s Rapid Growth

Dharavi Slum (Informal Housing)
Rapid growth has led to land being veri- ‘ =

&l
i1
Negatives of Dharavi

Positives of Dharavi

ORMISTON

SWB Year 10 - Geography - Changing Cities - Mumbai, India (Major City in an Emerging Country)

ACADEMY

Global Urbanisation

Urbanisation around the world is increasing.
Over the next 50 years, Africa is expected to
experience the most rapid urbanisation.
Megacities (population over 10 million) are
mostly found in Asia.

Urbanisation in the UK

Urbanisation is unequal across the UK.
Historical factors led to urbanisation in north-
eastern cities as there was a large supply of
coal; the Industrial Revolution also meant
there were more jobs in factories in cities.
Physical factors influence urbanisation — steep
land is harder to build on (e.g. northern
Scotland).

Population: 20m in 2014. Predicted to be
30m in 2021.

Industry: now a global financial hub and
home to Bollywood.

Birth rate is declining as women work.

Life expectancy now higher as healthcare
improves.

expensive.

Cost of housing is high in Mumbai - led to 9n
people living in slums. Tm people live ir,
Dharavi. 1
Dharavi slum is Asia’s 2nd largest slum. d

Health issues. Diphtheria + typhoid spread.
1 toilet per 1, 4440 people.
Poverty. Many live on less than $1 a day.

Strong community, people help each other.
Slum businesses create $40m for local
economy.

aall
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Mumbai’'s Location

« Coastal city in the west of India.

* Most populated in India with 18+million

+ Good road + rail connections to all of India.

History

«  Was a British colony called Bombay.

« City developed because of its textiles
industry, coastal location and its port.

+ The CBD is the historic center of the city.

Quality of Life in Mumbai

« Urbanisation brings in migrants, they move
to the slums, e.g. Dharavi.

* Rapid increase in population has led to
huge unemployment.

* Richer people live in gated communities
because of the drug + crime problems in
the city.

* Rapid urbanisation has led to many
challenges: increased air pollution, strain
on educatfion and housing, increased
water pollution.

Improving the Quadlity of Life in Mumbai

The Dharavi Slum Redevelopment Project

« $2bn development project planned for the
land Dharavi is built on.

+ The people of Dharavi will be relocated to
apartment blocks so the land can be used
for gardens and shopping centres.

+ The people do not want this as it will break
up their communities.

The people would prefer small improvements.

* Bottom up development

+ Build green outdoor spaces for local people.

+ Build clean water pumps and toilet blocks.

+ Lok Seva Sangam (LSS) educating women
on sanitation and reducing diseases

Keyword Definition
Bottom-up Community-led, local strategies that put the needs
sirategies of the community first

Brownfield site

An carea of land that hos been built on before and
can be regenerated

Central Business
District

(CBD) The central area of a city where land-use is
dominated by departmental stores, specialist and
flag-ship industries, services and high-level retail

Comprehensive
Development
Areas

An area in the inner city where the whaole urban
landscape was demolished before being rebuilt
on a planned basis

Conurbation

An area in which a number of existing uban areas
have merged into asingle large urban area

Core (frame)

The CBD is divided into the core (central) and
surrounding frame

Counter-
urbanisation

The movement of people and employment away
from major cities to rural areas/smaller
settlements/more distant fowns

De-
centralisation

The movement of people, factories, offices and
shops away from city centres to the edges of
urban areas (suburban locations)

De-
industrialisation

The decline of industrial activity in aregion or in an
economy

The impact of a person or community on the

:E:;I::r?':ct:al environment, expressed as the amount of land
required to sustain their use of natural resources.
Ethnicity Belonging fo a social group that has a common

national or cultural fradition.

Flag-ship store

The most important store in that chain (usually the
biggest and proudest)

Globalisation

The process where there is an increasing
international global influence

Green belt

A pdlicy for confrolling urban sprowl with aring of
countryside

Greenfield site

An area of land that has not been built on before

Inde-x of An index that measures the level of deprivation in
multiple .

deprivation an area (eg: income/health)

Informall An illegal, overcrowded uban area inhabited @7
settlement very poor people.
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Birmingham’s Location

« City in the West Midlands, close to the Mé,

M5 and M42.
History

« 1700s went from a small market town to

creating industries in jewellery and guns.

+ 1830s — canals and railways were built. This

connected Birmingham to the country.

*  Was an industrial city — secondary industry.

Today

+ CBD - is redeveloped. Expensive land. Lots

of offices, theatres, hotels and shops
*+ Housing - tfower blocks and

housing in the inner city. Larger

detached housing in the suburbs.

Birmingham - Changes in the 1900s

terraced
semi

« Urbanisation: happened in the
1800s because of the jobs in the
city.

1920s/30s

« Suburbanisation happened.

+ Semi detached homes built with
greenery.

1970s - 1990 o

+ Counter urbanisation happened. g

+ People left the city for a quieter
lifestyle in rural areas.

* People could afford cars — could
commute back into the city for
work.

After 1990

* Re - urbanisation happened.

* New apartments were built in the
city centre and old factories were
changed into apartments.

Population

[ H
* 1.1m people live in Birmingham. i;i

* Birmingham is ethnically diverse.

4

Deprivation in Birmingham

Retail (Shopping) in Birmingham

Birmingham - trying to become sustainable

3

3

Migration :

* Young people move into the city for work or for \ '

university (there are 78,000 students in Birmingham). ° /("

+ 1950s — migrants came from old colonies such os‘”‘. S
India + Pakistan to work in transport and steel. lj'x

+ 2000 - migrants came from eastern Europe to work. |

|

|
| Industry in Birmingham !
l + Secondary industries are now in decline. t |
I « Factories are moving abroad because of cheaper }
l wages, land and better global tfransport. \
: + This has created unemployment and brownfield sites. {
| |

Areas are deprived because of deindustrialisation.
Sparkbrook: deprived area, high unemployment, poor
housing, health issues.

Sutton Coldfield: wealthy area.

Deprivation affects the quality of life — reduced access
tfo amenities.

|

|
1970s: decenftralisation. Shops moved to the suburbs for space :
and cheaper land (e.g. out of town retail parks such as Merry |
Hill) '
1980s onwards: CBD is redeveloped. The Mailbox has E@% :
expensive shops and restaurants in. :
The Bullring shopping center is built in 2003 to attract people |
back info the city. |
Internet shopping is affecting the high streets in city centres. |

Bus + cycle lanes are being built fo reduce greenhouse emissions.
The city is recycling 30% of waste. This is increasing.
More schools are being built to improve education.
Homes are built more energy efficient with insulation.

—_—_—————e—e e a1

Keyword Definition

Migrate The process of movement of people from one
area to another
The process of people permanently changin

Migration .p p. Pe P 4 ging
their place of residence

National People migrating within a country for

migration permanent residency

Natural increase

The difference between the birth rate and
death rate

The presence of contaminating and dangerous

Pollution materials in air/soil/water
ZZ’;:;:;M" The number of people per square kilometre

. The degree of well-being felt by people in an
Quality of Ife area (jégbs/woges/food/gl]’lec:lfh)y Peer
Quaternary An industry that provides intellectual services
industries such as processing data

. When the rate of development in an area
Rapid exceeds the ability for the area to
development .

adapt/change to meet the needs of its people

Rapid When the edges of the urban area grow faster
urbanisation than the urban centre

Re-urbanisation

The movement of people back towards the city
centres away from rural areas

The migration trend in developing countries

m’i;z;;::\an where people move from poor rural areas to
urban areas in search of a better quality of life
Site The actual position of a settlement in terms of
geographical location
- The location of a place relative to its
Situation

surroundings and other places

Suburban sprawl

The growth of the edges of an urban area,
normally info greenfield sites

Suburbanisation

The outward spread of an urban area, often at
a lower density (suburbs)

Sustainable
development

Development that meets the needs of now
without compromising the ability of future 178
generations to meet their own needs
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The situation of Elizabeth’s accession

[t was considered unnatural for women to rule

LD e

Elizabeth was highly educated, charismatic but sometimes indecisive

Be
-

She was head of the government and made the decisions

Ehe

She needed the privy council, parliament, lord lieutenants and JPs to
rule effectively

=
[

She faced threats from Scotland, France and Spain

X

Catholic wanted Mary Queen of Scots to rule England

The monarch decided the religion of England

Religion 1558-1549 ..
The ‘settlement’ of religion

+ Elizabeth was a Protestant queen but England was a not an entirely
Protestant country

* More Protestant areas were London, the South East and East Anglia
whereas Catholicism was strong in the North of England

* The religious settlement came in 3 parts — the Act of Supremacy, the Act
of Uniformity and the Royal Injunctions

* Insome places the changing of the religious settlement was slow

+ There was some monitoring of religion but Elizabeth did not want it to be
too harsh

» Elizabeth wanted a middle ground for religion

Challenges to the religious settlement

Challenges came from home and abroad

The Catholic threat was limited until 1569

Puritans challenged the use of crucifixes and vestments

+>» 4[]\

Elizabeth sent troops and money to support Protestants in Scotland
(1560) and France (1562) but not the Dutch (1566)

Relations with Spain became worse after the Dutch Revolt

The Dutch Revolt caused concern as Spain sent the army to crush
the rebellion

Elizabeth ordered the plundering of Spanish ships to make it hard for
them to remain in the Netherlands

U 1IX

The problem of Mary Queen of Scots

* Mary Queen of Scots (second cousin) is not Mary | (Elizabeth’s sister)
+ Mary Queen of Scots was a Catholic

* Mary Queen of Scots arrival in England was a huge problem

* Mary had a strong claim to the throne after Elizabeth

* Mary became the focus at court due to a plot to marry the Duke of
Norfolk in 1569

+ This plot was developed into a rebellion by English earls
+ Elizabeth did not want to take action against Mary

+ From 1568 Mary was kept in captivity
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Key Word Definition

Catholic The Pope was in charge of the Catholic Church. It had lots of colour and decoration inside, clergy were not allowed
to marry, they had the mass and Bible in Latin

Protestant Elizabeth | was in charge of the Protestant church. Churches were plainer, priests’ clothes (vestments) were plainer,
they had services/ Communion and the bible in English

Puritan Extreme Protestants who wanted to purify the protestant church of anything Catholic that remained and make a

simpler church.

Act of Uniformity

Said what Prayer Book had to be used in church each week, that everyone must go to church and punishments
and fines for not attending.

Mass

Most important catholic service. The priest performed a miracle and turned bread and wine into the blood and
body of Jesus

Protestant Reformation

Changed the church from Catholic with the Pope to Protestant with the Monarch in charge.

Holy Communion

Protestant service /version of Mass where bread and wine are shared with those in church.

Act of Supremacy

Elizabeth is the head of the Church of England as well as the head of State

Nobles Wealthy and powerful people, with lots of influence and help the monarch run the country.

Gentry Land owners who were important in running local areas.

Merchants Normally rich Businessmen in towns.

Yeoman Farmers who owned land

Crucifix A cross with a figure of Jesus on it, popular with Catholics

Legitimacy Being recognised as a royal by being born when the mother and father were married 180
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Plots and revolts at home

The Revolt of the Northern Earls in 1569 was a serious rebellion focused on
overthrowing Elizabeth by the Catholics

Elizabeth was excommunicated in 1570. This caused Catholics to have a
divided loyalty between Elizabeth and the Pope

Plots against Elizabeth were encouraged by the Pope

There were 3 major plots: Ridolfi (1571), Throckmorton (1583) and Babington
(1586) to put Mary Queen of Scots on the throne

Dk

Mary Queen of Scots was executed in 1587
Plots against Elizabeth failed because of Walsingham's spy network

Catholic priests were smuggled into England to support Catholics

Relations with Spain

Relations with Spain worsened between 1569 and 1585
Elizabeth's foreign policy was defensive — she wanted to avoid war

The Dutch Revolt led to Spanish armies being sent to the Netherlands. This
was seen as a threat to England

England's support to the Dutch rebels was limited until 1585

Elizabeth | used her friendship with France and mercenaries to help the Dutch I I

— Q++
Sir Francis Drake angered Spain by making gains in the New World {“_ %‘_\,D

D)
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Elizabeth frustrated her Privy Council by her hesitation to go war

In 1584, Elizabeth control meant she could intervene in the Netherlands

The outbreak of war

Elizabeth promised to help the Dutch and signed the Treaty of I
Nonsuch in 1585

England’s intervention in the Netherlands was not very successful

The Earl of Leicester did not have a good relationship with the Dutch
nor enough men or resources

Elizabeth sent Sir Francis Drake to raid the Spanish New World
Settlementsin 1585

b

QI tepes

In 1587, Drake delayed the launching of the Armada (known as the
singeing of the King of Spain’s beard)

The Armada
The Armada was the Spanish fleet sent to invade England in 1588

4

The English fleet set out from Plymouth and followed to Armada to Calais
The Armada had problems with supplies and communication

The English had faster ships that could fire more cannon balls from @
greater distance

The Battle of Gravelines did substantial damage to the Armada

After Gravelines, the Armada headed North and lost thousands of men in
shipwrecks

s
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&
g

The defeat of the Armada boosted Elizabeth and England’s profile and
Protestantism in Europe

¥
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Key Word

Definition

Armada

A large fleet of ships from Spain

Excommunicate

Expelling someone from the Roman Catholic Church

Jesuit A type of priest that came from abroad to convert the English to Catholicism
The Pope Head of the Catholic Church - lives in Rome

Propaganda Spreading a one sided message as widely as possible

Recusancy Deliberate non attendance at Church in Elizabeth’s time

Seminary A type of priest who came from abroad to support English Catholics

Plunder Atftack and steal valuable items from enemy ships

The New World

America and the East — people were beginning to discover these areas

Foreign Policy

Laws that affect relations with other countries

Dutch Revolt

Where the Spanish attack the Netherlands for being Protestant and rebelling against the king

Privy Council

The small group of Elizabeth’s most trusted advisors

The Treaty of Nonsuch

A treaty where England promised financial aid to Netherlands to help their rebellion

The Battle of Gravelines

The battle where the English sailed fire ships into the Armada
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Education and Leisure

Education expanded during Elizabeth I's reign — however it was
mostly boys who received an education

Most people in the Elizabethan times were illiterate

There was not much difference in the classroom education of girls
and boys but boys were more active outside of the classroom

T
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Every town had a grammar school by 1577

Elizabethan past times were similar to modern ones but sport was m
more violent

The theatre was very popular and appealed to all classes of people —
many new theatres were built

Protestantism led to many new plays being written

The problem of the poor

Poverty and vagabondage were seen as a growing problem in
Elizabethan England

1 =)

I

The poor were divided into ‘idle’, ‘deserving’ and ‘impotent’

i

(S}

Population increase, laws about land (enclosure), disruption to trade
and inflation made the issue of poverty worse

Attitudes changed when unemployment was seen as a genuine issue

Elizabeth | passed laws to help the poor

A

0

e

Y

One involved giving people raw materials so they could make goods
and sell them P

T

Vagabonds faced harsh punishment but these were rarely enforced

There were local initiatives to help the poor too — e.g. Ipswich

Exploration and voyages of discovery

Trade was the driving force behind exploration
Another reason was to challenge Spain’s position in the New World

New technology made it possible to undertake longer journeys and
increase accuracy of maps and navigation

The printing press enabled the reproduction of maps, navigation
manuals and accounts of exploration

Drake's circumnavigation of the globe started as a mission to attack
Spain and eventually led people to invest in exploration

Nova Albion encouraged the English to attempt further colonisation
of North America

Raleigh and Virginia

Walter Raleigh attempted to set up a colony in Virginia twice

These attempts were a failure due to inexperience, the suitability of the
colonists and the relationship with the Native Indians

Conditions in Virginia were harsher than colonists expected

Many of the 1585 colonists did not co-operate with each other

The English were very dependant on the Native Indians in Virginia in order
to survive

The local chief — Wingina did not trust the English and became hostile
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Key Word Definition

Colony Area of land owned by another country where people live

Settlement Living and establishing a community where people haven't typically lived before
Exploration Finding and discovering new areas

Vagabondage Vagrancy, homelessness and wandering without purpose

Bear Baiting Fight between a chained Bear and dogs

llliterate Unable to read or write

Protestantism The religion of the Church of England that Elizabeth was in charge of

Poverty The state of being extremely poor

Impotent Poor

Helpless, unable to work

Idle Poor

Those seen as able to work but chose not fo

Deserving Poor

Those whose poverty was not their fault and wanted to work

Circumnavigation

The process of sailing all around something — usually the world

Colonist

Someone who lives in a colony
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Monotheistic: A religion which believes in one God
Holy: Separate and set apart for a special purpose by

God

Omnipotent: All powerful, Aimighty
Omnibenevolent: all-loving

Just: Fair

Trinity: One God has 3 parts; God the Father, Son and

Holy Spirit
Holy Spirit: God's presence in the word

God the Son: Jesus — enables humans to have a special

relationship with God

Creation: God bringing the universe into being
The Word: Jes