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Year 10 Subject Page 

Introduction 2 - 5

English 6-14

Mathematics 16-27

Science - Biology 28-59

Science - Chemistry 60-96

Science - Physics 97-128

Year 10: How to use your Knowledge Organiser book

This book contains knowledge organisers for all of your subjects.

Each knowledge organiser has the key information which needs to be memorised to help you master your core subjects 
and be successful in lessons.

Self- quizzing this key information promotes retrieval strength. This is your ability to quickly recall key facts related to 
your subject or topic from your long term memory.

There are lots of different ways to learn the information in your knowledge organiser. You will be using your class books 
to complete homework and write down and learn the information. You must bring your class books to school on each 
day you have the lesson timetabled and so packing your school bag the evening before is important.

If you lose your knowledge organiser book you will need to talk to your Head of Year and order a new one at a cost of £1.
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Com
m

and  
How

 do I respond in m
y w

riting ? 

Acknow
ledge  

M
usic: To give credit for, recognise, and highlight som

ething, such 
as a selected source or the w

ork of others.  

Apply  
M

usic: To use know
ledge, skills and understanding and to em

ploy 
appropriate techniques w

hen developing and progressing ideas.  

Arrange 
History: Put the factors in an order and then justify your choices 

Change 
M

aths: Usually convert from
 one unit to another; either using 

know
n m

etric unit conversions or the use of a conversion graph.  

Collate 
Gather and organise your ideas logically  

Com
m

ent  
W

rite an inform
ed opinion 

Consider  
To think through, review

, reflect on, and respond to given infor-
m

ation 

Convert 
Com

puting: change the form
, character or function of som

ething 

Dem
onstrate  

M
usic: To show

, exhibit, prove or express such things as subject 
specific know

ledge, understanding and skills.  

Design 
Com

puting: produce a plan, sim
ulation or m

odel 

Determ
ine 

Science: Use given data or inform
ation to obtain an answ

er  

Develop  
M

usic: To take forw
ard, change, im

prove or build on an idea, 
them

e or starting point.  

Draw
 

Produce a diagram
 or picture. Note: this com

m
and is often linked 

w
ith ‘label’ or ‘annotate’. 

Estim
ate  

Science: Assign an approxim
ate value 

Evidence  
To show

, prove, support and m
ake clear or verify som

ething.  

Expand 
M

aths:Rem
ove brackets 

Expand and 
sim

plify 
M

aths: Rem
ove brackets and the collect like term

s.  

Know
ing how

 to respond to a question, in any subject, is absolutely critical to successfully dem
onstrate your know

ledge! Listed below
, are the equally im

portant but less frequent com
m

and w
ords that 

you are likely to face from
 across your subjects. It is im

portant to know
 that quite often, a single question can have m

ultiple com
m

ands em
bedded—

w
hich w

ill all need your attention in your w
ork. 

Com
m

and  
How

 do I respond in m
y w

riting ? 

Explore  
M

usic: To investigate, exam
ine and look into w

ith an open m
ind 

about w
hat m

ight be found and developed.  

Express 
M

aths: Re-w
rite in another form

, som
e w

orking m
ay be needed.  

Factorise 
M

aths: Insert brackets by taking out com
m

on factors. 

Factorise fully 
M

aths: Insert brackets by taking out all the com
m

on factors.  

Find 
M

aths: Som
e w

orking w
ill be needed to get to the final answ

er.  

Give  
Typically a very short, undeveloped answ

er Synonym
s: state, nam

e 
and identify. 

Give a reason 
M

aths: M
ust be clear and accurate reasons. If the reasons are 

geom
etrical then m

ake sure you: provide a reason for each stage of 
w

orking (if required), use correct geom
etric term

inology 

How
 far do you 

agree... 
History: Exam

ine the evidence and form
 a detailed opinion 

How
 im

portant 
w

as... 
History: Judge the im

portance of the factor and then com
pare 

relative to others 

Identify 
Provide an answ

er from
 a num

ber of possibilities 

Interpret  
Dance: Translate inform

ation into recognisable form
. O

ther sub-
jects: exam

ine inform
ation for patterns and causation 

List 
Provide the inform

ation in a list rather than continuous w
riting 

M
atch 

Link or pair-up a definition to the a key term
 

Plan 
Science: W

rite a m
ethod used extended bullet point m

ethod—
unique to w

riting in Science!   

Predict 
Science: Suggest the m

ost likely outcom
e 

Present 
M

usic: To give a response to an idea, them
e or starting point that 

show
s a personal, m

eaningful and organised fulfilm
ent of inten-

tions.  

Produce 
D&

T: Draw
 or  design an isom

etric or orthographic draw
ing   

Com
m

and  
How

 do I respond in m
y w

riting ? 

Produce 
D&

T: Draw
 or  design an isom

etric or orthographic draw
ing   

Prove 
M

aths: M
ore form

al than ‘show
’, all steps m

ust be present. In the case 
of a geom

etrical proof, reasons m
ust be given. 

Prove algebraically 
M

aths: Use algebra in the proof. 

Realise  
M

usic: To achieve, attain and/or accom
plish your intentions.  

Recom
m

end 
Put forw

ard or suggest an answ
er that is suitable for the question 

Record  
M

usic: To docum
ent ideas, thoughts, insights and responses to starting 

points in visual and w
ritten annotated form

.  

Refine  
M

usic: To im
prove, enhance and change elem

ents of your w
ork for the 

better.  

Research  
M

usic: To study in detail, discover and find inform
ation about.  

Respond  
M

usic: To produce personal w
ork generated by a subject, them

e, 
starting point, or design brief.  

Review
 

Review
 is to explain/evaluate e.g. w

rite about and assess the im
-

portance, quality or value of the topic 

Show
 

Show
 structured steps or evidence or all w

orkings needed to get to a 
given answ

er 

Sim
plify 

M
aths: Sim

plify the given expression 

Sim
plify fully 

M
aths: Sim

plify the given expression. Answ
er m

ust be given in its 
sim

plest form
 

Solve 
M

aths: Find the solution of an equation or inequality. Com
puting: 

Obtain the answ
er(s) using algebraic/num

eric/graphical m
ethods. 

State  
M

usic: to express clearly and briefly your intentions. 

Tick  
Put a m

ark to indicate that som
ething is correct 

Use 
Answ

er m
ust be based on or include the inform

ation given w
ithin the 

question 

W
hat  

Suggest a suitable idea  
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De
fin
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Gi
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 d
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w
riti

ng
 su

cc
es

sf
ul

 a
ns

w
er

s t
o 

ex
am

-s
ty

le
 q

ue
sti

on
s (

6)
 

W
riti

ng
 th

at
 d

em
on

st
ra

te
s w

ha
t I

 
kn

ow
 su

ita
bl

e 
to

 th
e 

qu
es

tio
n 

I o
nl

y e
ar

n 
m

ar
ks

 fo
r w

riti
ng

 in
 th

e 
ap

pr
op

ria
te

 w
ay

 in
 e

xa
m

 q
ue

sti
on

s  

Ju
dg

e 
th

e 
eff

ec
tiv

en
es

s b
y 

ev
al

ua
tin

g 
st

re
ng

th
s, 

w
ea

kn
es

se
s a

nd
 o

pp
or

tu
ni

tie
s t

o 
ch

an
ge

 so
m

et
hi

ng
 

 Ex
am

pl
e 

of
 u

sin
g 

‘T
RI

PL
E 

C’
: 

 

Q:
 U

sin
g 

ex
am

pl
es

 yo
u 

ha
ve

 st
ud

ie
d,

 
ev

al
ua

te
 th

e 
eff

ec
tiv

en
es

s o
f u

sin
g 

qu
es

tio
n 

de
co

ns
tru

cti
on

 te
ch

ni
qu

es
 to

 
w

rit
e 

su
cc

es
sf

ul
 a

ns
w

er
s (

9)
 

Tw
o 

co
m

m
an

ds
: M

us
t u

se
 re

al
 e

xa
m

pl
es

, 
an

d 
m

us
t e

va
lu

at
e 

(ju
dg

e 
so

m
et

hi
ng

). 

Co
nc

lu
de

 o
n 

th
e 

eff
ec

tiv
en

es
s o

f 
w

he
th

er
 th

e 
te

ch
ni

qu
e 

m
ak

es
 fo

r 
su

cc
es

sf
ul

 w
ritt

en
 a

ns
w

er
s 

A 
de

ta
ile

d,
 e

va
lu

ati
ve

  p
ar

ag
ra

ph
 o

n 
ea

ch
  t

ec
hn

iq
ue

s :
 B

UG
S’

 a
nd

 ‘T
rip

le
 C

’ 
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Tier 2 w
ords are w

ords that you w
ouldn’t norm

ally use in your everyday speech and aren’t subject specific term
inology. You are likely to 

find them
 w

hen you are reading, or you m
ight use them

 in your w
riting. O

urTH
S

100 W
ord List is m

ade up of 100 w
ords that are often 

used in exam
 questions and texts. They are divided into sublists:sublist1 has the m

ost com
m

on w
ords and sublist10 has rarer w

ords. 
Recognising these w

ords w
ill help you to understand the texts that you m

ight be given in your different lessons and exam
s.

SSuubblliisstt  11
1.

process
2.

individual
3.

specific
4.

source
5.

identified
6.

create
7.

derived
8.

factors
9.

definition
10.

interpretation
11.

consistent
12.

structure
13.

analysis
14.

indicate
15.

response
16.

context
17.

significant

SSuubblliisstt  22
1.

com
m

unity
2.

relevant
3.

im
pact

4.
consequences

5.
participation

6.
cultural

7.
affect

8.
effect

9.
com

plex

SSuubblliisstt  33
1.

convention
2.

im
plies

3.
dom

inant
4.

constant
5.

justification
6.

alternative
7.

initial
8.

validity
9.

sequence
10.

corresponding
11.

circum
stances

SSuubblliisstt  44
1.

overall
2.

em
erged

3.
approxim

ate
4.

im
plications

5.
com

m
itm

ent
6.

prom
ote

7.
access

8.
contrast

9.
resolution

10.
adequate

SSuubblliisstt  55
1.

energy
2.

sym
bolic

3.
decline

4.
facilitate

5.
logic

6.
sustainable

7.
equivalent

8.
generated

9.
conflict

SSuubblliisstt  66
1.

presum
ption

2.
enhanced

3.
capable

4.
revealed

5.
explicit

6.
underlying

7.
exceed

SSuubblliisstt  77
1.

intervention
2.

definite
3.

ultim
ately

4.
converted

5.
hierarchical

6.
com

prehensive
7.

elim
inate

8.
contrary

9.
successive

10.
prohibited

SSuubblliisstt  88
1.

eventually
2.

exploitation
3.

virtually
4.

predom
inantly

5.
im

plicit
6.

am
biguous

7.
conform

ity
8.

contem
porary

9.
deviation

10.
m

inim
ises

11.
radical

12.
inevitably

13.
com

plem
ent

14.
m

anipulation

SSuubblliisstt  99
1.

com
m

enced
2.

anticipated
3.

incom
patible

4.
integral

5.
conversely

6.
tem

porary
7.

assurance
8.

inherent
9.

duration

SSuubblliisstt  1100
1.

convinced
2.

persistent
3.

integrity
4.

conceived

M
ost com

m
on 

Least com
m

on
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C
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En
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an
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 A
ss
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O

1
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en
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an

d
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te
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re
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xp
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it 
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rm

at
io

n 
an

d
 id

ea
s

Se
le

ct
 a

nd
 sy

nt
he

sis
e 

ev
id

en
ce

 fr
om

 d
iff

er
en

t t
ex

ts

A
O

2

Ex
pl

ai
n 

co
m

m
en

t o
n 

an
d

 a
na

ly
se

 h
ow

 w
rit

er
s u

se
 

la
ng

ua
ge

 a
nd

 st
ru

ct
ur

e 
to

 a
ch

ie
ve

 e
ffe

ct
s 

an
d

 
in

flu
en

ce
 re

ad
er

s, 
us

in
g 

re
le

va
nt

 su
bj

ec
t 

te
rm

in
ol

og
y 

to
 s

up
po

rt 
th

ei
r v

ie
w

s

A
O

3
C

om
pa

re
 w

rit
er

s’
 id

ea
s a

nd
 p

er
sp

ec
tiv

es
, a

s w
el

l 
as

 h
ow

 th
es

e 
ar

e 
co

nv
ey

ed
, a

cr
os

s t
w

o 
or

 m
or

e 
te

xt
s

A
O

4
Ev

al
ua

te
 te

xt
s 

cr
iti

ca
lly

 a
nd

 su
pp

or
t t

hi
s 

w
ith

 
ap

pr
op

ria
te

 te
xt

ua
l r

ef
er

en
ce

s

A
O

5

C
om

m
un

ic
at

e 
cl

ea
rly

, e
ffe

ct
iv

el
y 

an
d

 
im

ag
in

at
iv

el
y,

 s
el

ec
tin

g 
an

d
 a

d
ap

tin
g 

to
ne

, s
ty

le
 

an
d

 re
gi

st
er

 fo
r d

iff
er

en
t f

or
m

s, 
pu

rp
os

es
 a

nd
 

au
d

ie
nc

es
O

rg
an

ise
 in

fo
rm

at
io

n 
an

d
 id

ea
s, 

us
in

g 
st

ru
ct

ur
al

 
an

d
 g

ra
m

m
at

ic
al

 fe
at

ur
es

 to
 s

up
po

rt 
co

he
re

nc
es

 
an

d
 c

oh
es

io
n 

of
 te

xt
s

A
O

6
Us

e 
a 

ra
ng

e 
of

 v
oc

ab
ul

ar
y 

an
d

 se
nt

en
ce

 st
ru

ct
ur

es
 

fo
r c

la
rit

y,
 p

ur
po

se
 a

nd
 e

ffe
ct

, w
ith

 a
cc

ur
at

e 
sp

el
lin

g 
an

d
 p

un
ct

ua
tio

n.

C
om

po
ne

nt
 2

 (2
 h

ou
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)
It 

m
ea
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…
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e 

ch
ar

ac
te

r’s
 h

ap
pi

ne
ss

 b
y 

de
sc

rib
in

g 
hi

s b
ea

m
in

g 

th
e 

se
cr

et
 o

f t
he

 h
er

o’
s t

ru
e 

id
en

tit
y a

t t
he

 ve
ry

 e
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 o
f 
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e 

w
rit

er
’s 

en
th

us
ia

sm
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, w
e 

ar
e 

sh
oc

ke
d 

at
 th

e 
ch

ar
ac

te
r’s

 b
eh
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io

ur
 u

nt
il 

w
e 

un
de

rs
ta

nd
 

w
he

n 
he

 sa
ys

 “e
ve

ry
th

in
g i

s p
er

fe
ct

” a
fte

r 

–
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It is im
portant that your story 

idea m
atches the title you 

choose. Exam
ple:

W
rite about a tim

e 
w

hen…
(eg you w

ere 
scared/ surprised/ at a 
birthday party…

)
W

rite a story that 
starts/ends…

(I had to 
change m

y m
ind/ she 

w
asn’t there…

)
A

 statem
ent (eg The Storm

, 
The Stranger, The Test)

1.
Rising

action: the part of 
the story w

here the plot 
becom

es increasingly 
com

plicated.
2.

C
lim

ax: the m
ost 

dram
atic, exciting part 

of a story.
3.

Falling
action: 

dim
inishing tension, 

leading tow
ards a 

resolution.
4.

Foreshadow
ing: hints at 

events to com
e.

5.
A

llusion: brief, indirect 
reference to a person, 
place, thing or idea of 
historical/cultural, 
literary/political 
significance. It does not 
describe in detail the 
person/thing.

6.
Juxtaposition: tw

o 
contrasting ideas put 
next to each to m

ake 
the difference clear.

2. Typical titles

3. Varying your sentence starts
1. A

dverbials. E.g. Forcefully, the…
1.

-ed w
ords. E.g.  Focused

, challenged
2.

-ing
verbs. E.g. V

aulting, sprinting…
3.

Sim
ile starts. e.g. Like an uncoiled

 spring, the …
4.

Prepositions. e.g. A
bove the d

oor…
5.

List of adjectives. e.g. Strong, pow
erful, m

ajestic…
6.

C
om

parisons. e.g. Unlike the arm
oured opponent, the…

 
7.

A
 noun to start. e.g. Q

uests are often…
8.

W
hen…

9.
A

fter…
10.A

bstract noun. Eg Fea
r coiled

 insid
e her stom

ach like…

6. Hook your reader
•

Use am
biguouspronouns

or 
articles: it, she, the, I , he, she, they, 
it etc.

•
Begin

in the m
iddle of the action

•
O

pen
w

ith dialogue
•

M
ention an unusual event

•
A

d
d

ress the reader
•

M
ake a claim

 orstate a m
oral

•
Set the scene

in an intriguing w
ay

5. Building detail
1.

Sensory description
W

hat w
ould

 you be ab
le to hear? See? 

Feel? Sm
ell? Taste?

2. SHO
W

don’t tell
H

e w
as bored

slum
ped

 in his chair, 
end

lessly tapp
ing his pencil. 

3. Vary your sentences for pace
Short sentences slow

 the pa
ce; long 

sentences increase the pace.
4. Try figurative language M

etap
hor, 

sim
ile, personification

5. Use w
ords w

ith precise m
eaning

Ba
d

Ugly C
onfusing Evil Uninsp

iring
W

ent Ra
n Slunk A

m
bled

 C
rep

t

4. Structuring the narrative
•

Hook: a
 w

a
y in to the story. A

 w
a

y to gra
b the rea

d
er’s 

interest –
it ca

n be one line.

•
Developm

ent: som
ething cha

nges –
m

a
ybe a

 problem
 -

tha
t com

plica
tes the story a

nd
 build

s tow
a

rd
s the 

clim
ax.

•
C

lim
ax: a

 d
ra

m
a

tic or eventful m
om

ent.

•
Resolution: the tid

ying
-up of loose end

s, pulling the 
threa

d
s of the story together. Rem

em
ber to ha

ve a
 

strong fina
l sentence.

8. Descriptive vocabulary
Ra

d
ia

nt
H

a
p

p
y/b

ea
utiful

G
a

ud
y

Unp
lea

sa
ntly b

right
N

auseating
M

a
kes you feel sick

A
gonised

 
C

ould
n’t d

ecid
e –

p
a

infully und
ecid

ed
.

A
crid

Strong, b
itter –

ca
uses a

 
b

urning feeling.

Ra
ncid

Ta
stes or sm

ells 
unp

lea
sa

nt a
s it’s not 

fresh –
rotting.

Uncontrollab
le

C
a

n’t stop
 –

ca
nnot 

control

H
urled

Threw
 w

ith forced

A
rom

a
tic

A
 p

lea
sa

nt sm
ell

D
eviously

C
unning

C
onsole

C
om

fort som
eone

Engulfed
C

overed
Jab

b
er

C
ha

t a
nnoyingly

Ind
ecisively 

C
a

nnot d
ecid

e
A

void
D

on’t d
o som

ething on 
p

urp
ose.

Loom
ed

 
Tow

er over 
threa

teningly.

Infinitely
M

uch m
ore

Ind
ifferently

D
on’t ca

re
Una

p
ologetica

lly
N

ot sorry
Ha

ughtily
Stuck up

 –
looks d

ow
n 

on p
eop

le.

7. Endings
•

C
ircular structure –

link back to the 
start of your story.

•
A

 reveal –
m

ake sure there are 
hints along the w

ay!
•

‘A
lm

ost’ cliff hanger –
hint at w

hat 
happens…

leave the read
er to fill in 

the d
etail.

•
A

 m
oral m

essage –
w

hat has your 
character learnt?
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Yo
u 

w
ill 

be
 a

sk
ed

 to
 w

rit
e 

tw
o 

of
 th

e 
fo

llo
w

in
g,

 
ad

ap
tin

g 
yo

ur
 w

rit
in

g 
 

ac
co

rd
in

g 
to

 th
e 

PA
LL

:
•

Fo
rm

al
 le

tte
r

•
In

fo
rm

al
 le

tte
r

•
Re

po
rt

•
Re

vi
ew

•
A

rti
cl

e
•

Sp
ee

ch
•

G
ui

d
e

1.
Et

ho
s:

 to
 m

ak
e 

yo
ur

se
lf 

ap
pe

ar
 tr

us
tw

or
th

y,
 

un
bi

as
ed

 a
nd

 c
re

di
bl

e,
 to

 
yo

ur
 re

ad
er

.
2.

Pa
th

os
: p

er
su

ad
e 

yo
ur

 
au

di
en

ce
 b

y 
ap

pe
al

in
g 

to
 

th
ei

r e
m

ot
io

ns
3.

A
nt

ith
es

is:
 so

m
et

hi
ng

 th
at

 
is 

th
e 

di
re

ct
 o

pp
os

ite
 o

f 
so

m
et

hi
ng

 e
lse

, e
.g

. l
ov

e 
is 

th
e 

an
tit

he
sis

 o
f s

el
fis

hn
es

s.
4.

A
na

ph
or

a:
 re

pe
tit

io
n 

of
 a

 
w

or
d 

or
 p

hr
as

e 
at

 th
e 

be
gi

nn
in

g 
of

 su
cc

es
siv

e 
cl

au
se

s.
5.

A
na

di
pl

os
is:

 re
pe

at
in

g 
th

e 
fin

al
 w

or
d 

or
 p

hr
as

e 
fro

m
 

on
e 

cl
au

se
 a

t t
he

 
be

gi
nn

in
g 

of
 th

e 
ne

xt
, e

g,
 

w
he

n 
I g

iv
e,

 I 
gi

ve
 m

ys
el

f.
6.

Pe
rs

pe
ct

iv
e:

 a
 w

ay
 o

f 
lo

ok
in

g 
at

 so
m

et
hi

ng
, a

 
vi

ew
po

in
t.

7.
Lo

gi
c:

 c
on

vi
nc

e 
yo

ur
 

au
di

en
ce

 th
ro

ug
h 

re
as

on
, 

fa
ct

s a
nd

 st
at

ist
ic

s.

1.
 Te

xt
 ty

pe
s

5.
 P

er
su

as
iv

e 
de

vi
ce

s
A

ne
cd

ot
e 

e.
g.

 Th
at

 re
m

in
d

s m
e 

of
 a

 ti
m

e 
w

he
n 

I…
A

lli
te

ra
tio

n
e.

g.
 Te

na
ci

ou
s, 

te
rri

fic
 te

en
s.

Pr
on

ou
ns

e.
g.

 I,
 y

ou
, h

e,
 sh

e,
 w

e
Fa

ct
se

.g
. F

oo
tb

al
l k

ee
p

s y
ou

 fi
t.

O
pi

ni
on

se
.g

. X
bo

x 
is 

th
e 

be
st

 g
am

es
 c

on
so

le
.

Rh
et

or
ic

al
 Q

ue
st

io
ns

e.
g.

 H
ow

 w
ou

ld
 y

ou
 fe

el
 if

…
?

Re
pe

tit
io

n
e.

g.
M

on
op

ol
y 

is 
fu

n,
 fu

n 
fu

n!
Em

ot
iv

e 
La

ng
ua

ge
e.

g.
 I 

w
as

 is
ol

at
ed

 a
nd

 a
lo

ne
.

Ex
ag

ge
ra

tio
n

e.
g.

 Y
ou

Tu
b

e 
is 

ta
ki

ng
 o

ve
r t

he
 w

or
ld

.
St

at
ist

ic
se

.g
. 8

9%
 o

f p
eo

pl
e 

ag
re

e 
w

ith
 th

is 
st

at
em

en
t.

Th
re

es
e.

g.
 C

a
d

et
s i

s e
xc

iti
ng

, c
ha

lle
ng

in
g 

an
d

 re
w

ar
d

in
g

.

6.
 V

ar
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ng
 y

ou
r s

en
te

nc
e 

st
ar

ts
 

1.
N

ot
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nl
y,

 b
ut

 a
lso

E.
g.

 N
ot

 o
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, b
ut
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ey
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o 
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or
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3.
Br

ac
ke

ts
 a

lth
ou

gh
 E

.g
. S

ch
oo

l h
ol

id
a

ys
 a

re
 

to
o 

in
fre

q
ue

nt
 (a

lth
ou

gh
 so

m
e 

ki
lljo

ys
 w

ill 
lo

ve
 to

 te
ll y

ou
 o

th
er

w
ise

) a
nd

 th
e 

im
pa

ct
 o
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th
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ha

s b
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n 
se

en
 o

n 
st

ud
en

ts
 in

 th
e 

hi
gh

 
an
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et
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s a

m
on
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te

en
ag

er
s.

4.
Tr

ip
le

 a
bs

tra
ct

 n
ou

n 
co

lo
n

E.
g.

 F
ur

y,
 a

ng
er

, 
d

ism
ay

: t
he

 fe
el

in
gs

 fe
lt 

by
 b

ot
h 

st
af

f a
nd

 
st

ud
en

ts
 a

t t
he

 e
nd

 o
f t

he
 h

ol
id

ay
s a

re
 

in
te

ns
e.

5.
Si

m
ile

 st
ar

t E
.g

. L
ik

e 
a 

ch
ild

’s
 fi

rs
t s

te
ps

, 
ho

lid
ay

s a
re

 so
m

et
hi

ng
 to

 b
e 

tre
as

ur
ed

.
6.

Ve
rb

 b
eg

in
ni

ng
s 

E.
g

C
on

sid
er

in
g 

th
e 

am
ou

nt
 o

f t
im

e 
fa

m
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en
d 
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t, 
ho
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ay
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re

 c
le
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fre

q
ue

nt
.
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e 
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e 
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tim
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ch
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 re
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r s
tu

d
ie

s, 
an

d
 u

lti
m

at
el

y 
th

e 
m

or
e 

th
ey

 w
ill 

ac
hi

ev
e.

8.
Le

ss
 le

ss
le

ss
E.

g.
 Th

e 
le

ss
 ti

m
e 

sp
en

t w
ith

 
th

e 
fa

m
ily

 m
ea

ns
 th

e 
le

ss
 ti

m
e 

th
at

 is
 sp

en
t 

es
ta

bl
ish

in
g 

fa
m

ily
 v

al
ue

s, 
w

hi
ch

 m
ea

ns
 th

e 
le

ss
 ti

m
e 

a 
ch

ild
 is

 a
b

le
 to

 c
on

ne
ct

 w
ith

 th
ei

r 
pa

re
nt

s
9.

Fo
rtu

na
te

ly
/u

nf
or

tu
na

te
ly

E.
g.

 F
or

tu
na

te
ly

, 
th

e 
ho

lid
ay

 c
om

pa
ni

es
 a

re
 a

w
ar

e 
of

 th
e 

ho
lid

ay
 d

at
es

 a
nd

 c
an

 a
d

ju
st

 th
e 

ca
p

ac
ity

 
fo

r t
ho

se
 d

at
es

; u
nf

or
tu

na
te

ly
, t

hi
s c

om
es

 a
t 

a 
sig

ni
fic

an
t f

in
an

ci
al

 p
re

m
iu

m
.

10
.A

dv
er

b 
be

gi
nn

in
gs

 E
.g

. T
yp

ic
al

ly
, n

o 
on

e 
co

ns
ul

ts
 c

hi
ld

re
n 

on
 h

ow
 th

ey
 fe

el
 a

b
ou

t 
ho

lid
ay

 d
at

es
 a

nd
 th

e 
fre

q
ue

nc
y 

of
 th

ei
r 

br
ea

ks
.

8.
Pl

an
ni

ng
 y

ou
r w

rit
in

g
1.

BU
G

th
e 

qu
es

tio
n

2.
W

or
k 

ou
t t

he
 P

A
LL

: 
Pu

rp
os

e,
 A

ud
ie

nc
e,

 
La

ng
ua

ge
, L

ay
ou

t.
3.

Br
ai

ns
to

rm
yo

ur
 id

ea
s.

4.
C

ho
os

e 
yo

ur
 st

ro
ng

es
t 5

 
id

ea
s, 

in
cl

ud
in

g 
an

 
in

tro
d

uc
tio

n 
an

d
 

co
nc

lu
sio

n.

7.
 K

ey
 v

oc
ab

ul
ar

y
In

st
ea

d 
of

…
Us

e…
st

ro
ng

ly
ve

he
m

en
tly

an
no

ye
d

ex
as

pe
ra

te
d

ha
p

py
/ 

ex
ci

te
d

th
ril

le
d

d
an

ge
ro

us
pe

ril
ou

s
un

su
re

/ 
su

sp
ic

io
us

sc
ep

tic
al

no
t g

oo
d

 
en

ou
gh

in
ad

eq
ua

te

co
nf

us
ed

pe
rp

le
xe

d
d

on
’t 

lik
e

lo
at

he
ap

pr
ov

e 
of

ap
pl

au
d

Fi
gh

t/
 a

rg
ue

qu
ar

re
l

st
up

id
ill-

co
ns

id
er

ed
ho

rri
bl

e/
st

re
ss

fu
l

ha
rro

w
in

g
w

an
te

d
 to

co
m

pe
lle

d
im

po
rta

nt
/ 

re
le

va
nt

 
pe

rti
ne

nt

su
re

co
nv

in
ce

d
Th

in
k 

so
m

et
hi

ng
 

bu
t t

he
y’

re
 

w
ro

ng

illu
sio

n

•
A

n 
ep

id
em

ic
 p

re
va

le
nt

 in
 o

ur
 so

ci
et

y 
is…

•
A

 p
er

tin
en

t e
xa

m
pl

e 
of

 th
is 

is…
of

 th
is 

w
ou

ld
 b

e…
•

Un
de

rst
an

d
ab

ly
, m

an
y 

ar
e 

un
de

r t
he

 il
lu

sio
n 

th
at

…
•

It 
ha

s b
ee

n 
no

te
d 

th
at

…
•

Un
fo

rtu
na

te
ly

, m
an

y 
ar

e 
un

de
r t

he
 im

pr
es

sio
n 

th
at

…
•

A
lth

ou
gh

 it
 m

ay
 in

iti
al

ly
 a

pp
ea

r t
ha

t…
.

•
Th

is 
ap

pe
al

s t
o 

th
ei

r/
m

y 
se

ns
e 

of
…

.
•

D
es

pi
te

 th
is,

 I 
re

m
ai

n 
co

nv
in

ce
d 

th
at

…
•

In
de

ed
, t

hi
s m

ay
 fu

rth
er

 a
dd

 w
ei

gh
t t

o 
th

e 
ar

gu
m

en
t 

th
at

…

•
N

ow
, y

ou
 m

ig
ht

 th
in

k 
th

at
…

•
Fe

el
in

g 
__

__
__

__
__

__
__

__
__

(e
g 

an
xio

us
)?

 W
el

l, 
le

t m
e 

he
lp

.
•

O
f c

ou
rse

, n
o 

on
e 

co
ul

d 
fo

rg
et

…
•

N
ow

 I 
kn

ow
 w

ha
t y

ou
’re

 th
in

ki
ng

:…
•

Yo
u 

co
ul

d 
be

 fo
rg

iv
en

 fo
r t

hi
nk

in
g…

•
It’

s n
ot

 ro
ck

et
 sc

ie
nc

e.
 It

’s
 n

ot
 b

ra
in

 su
rg

er
y.

 It
’s

 n
ot

 
ev

en
…

.
•

W
or

k,
 w

or
k,

 w
or

k.
 W

e’
ve

 a
ll b

ee
n 

th
er

e.
 W

el
l, 

I’m
…

.
•

C
al

l m
e 

__
__

_ 
(e

g 
na

ïv
e)

, b
ut

 I 
re

fu
se

 to
 b

el
ie

ve
 th

at
…

.
•

Ev
en

 a
fte

r a
ll t

hi
s, 

I s
til

l b
el

ie
ve

…
.

3.
 C

re
at

in
g 

an
 in

fo
rm

al
 to

ne

4.
 C

re
at

in
g 

a 
fo

rm
al

 to
ne
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C
om

ponent 1 (1hr 45m
ins)

English Language: A
ssessm

ent O
bjectives

A
O

1
Id

entify and
 interpret explicit and

 im
plicit 

inform
ation and

 id
eas

Select and
 synthesise evid

ence from
 d

ifferent texts

A
O

2

Explain com
m

ent on and
 analyse how

 w
riters use 

language and
 structure to achieve effects and

 
influence read

ers, using relevant subject 
term

inology to support their view
s

A
O

3
C

om
pare w

riters’ id
eas and

 perspectives, as w
ell 

as how
 these are conveyed

, across tw
o or m

ore 
texts

A
O

4
Evaluate texts critically and

 support this w
ith 

appropriate textual references

A
O

5

C
om

m
unicate clearly, effectively and

 
im

aginatively, selecting and
 ad

apting tone, style 
and

 register for d
ifferent form

s, purposes and
 

aud
iences

O
rganise inform

ation and
 id

eas, using structural 
and

 gram
m

atical features to support coherences 
and

 cohesion of texts

A
O

6
Use a range of vocabulary and

 sentence structures 
for clarity, purpose and

 effect, w
ith accurate 

spelling and
 punctuation. C

om
ponent 2 (2 hours)

It m
eans…

the character’s happiness by describing his beam
ing 

the secret of the hero’s true identity at the very end of 

the w
riter’s enthusiasm

 .

, w
e are shocked at the character’s behaviour until w

e understand 

w
hen he says “everything is perfect” after 

–
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ev
en

ts
, “

th
un

de
r a

nd
 lig

ht
ni

ng
” a

ss
oc

ia
te

d 
w

ith
 w

itc
he

s. 

e.
g.

 “O
, f

ul
l o

f s
co

rp
io

ns
 is

 m
y 

m
in

d,
 d

ea
r w

ife
!” “d

ee
d,

” “
it,

” 
“t

he
 b

us
in

es
s,”

 “a
ss

as
sin

at
io

n:
 to

 sh
ow

 th
ei

r i
na

bi
lit

y t
o 

M
ar

le
y’

s c
ha

in
s r

ep
re

se
nt

 w
ha

t h
e 

–
“c

as
h 

bo
xe

s, 
le

dg
er

s”
 e

tc
. 

Co
ld

 w
ea

th
er

, “
co

ld
 a

nd
 fr

os
t”

 
re

pr
es

en
ts

 S
cr

oo
ge

’s 
co

ld
 h

ea
rt

. 

:”
So

lit
ar

y 
as

 a
n 

oy
st

er
” (

st
av

e 
1)

, “
as

 li
gh

t 
as

 a
 fe

at
he

r”
 (s

ta
ve

 5
). 

“I
nn

oc
en

ce
 a

nd
 W

an
t,”

 n
eg

le
ct

ed
 

Th
e 

In
sp

ec
to

r’s
 p

ho
to

gr
ap

h 

Pr
ie

st
le

y’
s o

w
n 

vi
ew

s. 

“
ar

e 
re

sp
on

sib
le

 fo
r e

ac
h 

ot
he

r.”
 

lik
e 

“
” (

Sh
ei

la
/E

ric
), 

“c
hu

m
p”

 (S
he

ila
), 

“t
ar

t”
 

im
ag

er
y 

ad
ds

 to
 th

e 
re

al
ism

: “
bl

am
e.

 Ju
st

 a
s y

ou
r f

at
he

r i
s.”

in
so

m
ni

a/
M

ac
du

ff’
s s

us
pi

cio
ns

ea
ch

 st
av

e 
(‘c

ha
pt

er
’) 

de
sc

rib
es

 a
 n

ew
 

st
ag

e 
in

 S
cr

oo
ge

’s 
jo

ur
ne

y 
of

 re
de

m
pt

io
n.

 A
 

au
di

en
ce

’s 
te

ns
io

n.
Er

ic 
is 

re
ve

al
ed

 a
s t

he
 fa

th
er

 o
f E

va
’s 

ba
by

. 
Af

te
r q

ue
st

io
ni

ng
 th

e 
In

sp
ec

to
r’s

 id
en

tit
y,

 

in
 th

e 
au

di
en

ce
’s 

pi
ty

/f
ea

r. 

“O
nc

e 
up

on
 a

 ti
m

e.
..”

 su
gg

es
ts

 a
 m

or
al

ity
 ta

le
.

Th
e 

au
di

en
ce

 a
cc

es
se

s a
 ch

ar
ac

te
r’s

 m
en

ta
l 

“I
 fe

ar
 

pl
ay

’d
st

fo
r’t

.”

E.
g.

 th
e 

ge
nt

le
w

om
an

/D
r w

or
k 

ou
t L

M
B’

s 

Pr
ie

st
le

y’
s i

ns
tr

uc
tio

ns
 o

n 

Ev
a’

s c
hi

ld
 b

ef
or

e 

e.
g.

 th
e 

“s
ha

rp
 ri

ng
 o

f t
he

 fr
on

t d
oo

rb
el

l.”
W

e 
an

tic
ip

at
e 

ch
ar

ac
te

rs
’ 
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The anthology paper is 1 hour long, and you 
have to w

rite about tw
o poem

s from
 the 

anthology. O
ne is given to you, and you 

com
pare it to one from

 m
em

ory. 
A

nsw
er both part (a) and part (b) 

You are 
advised to spend about 20 m

inutes on part 
(a) and about 40 m

inutes on part (b).
Read the poem

 below
, (Poem

 title) by 
(poet). W

rite about the w
ays in w

hich (the 
poet)presents (key them

e) in this poem
.[15]

C
hoose one other poem

 from
 the 

anthology in w
hich the poet also w

rites 
about (Key them

e ). C
om

pare the 
presentation of (key them

e) in your chosen 
poem

 to the presentation of (key them
e ) in 

(poem
 given in part a ). [25]

1. The Exam
 (1 hour)

3. Vocabulary to describe tone

English Literature G
C

SE: Poetry A
nthology

Poem
O

verview
London by W

illiam
 Bla

ke (1794)
Bla

ke d
escrib

es the terrib
le cond

itions of 18
thcentury Lond

on, includ
ing child

 
la

b
our, the ’corrup

t’ C
hurch a

nd
 p

rostitution.

She W
alks in Beauty by Lord

 Byron 
(1814)

Byron d
escrib

es the p
hysical b

ea
uty a

nd
 m

oral good
ness of a

 w
om

a
n, using 

the im
a

gery of night a
nd

 d
a

rkness to suggest m
ystery a

nd
 exoticism

.

O
zym

andias by Percy Bysshe Shelley 
(1818)

Shelley d
escrib

es a
 b

roken a
nd

 a
b

a
nd

oned
 sta

tue of a
 once-p

ow
erful 

Egyp
tia

n king, reflecting how
 a

ll his a
rroga

nce a
nd

 p
rid

e ca
m

e to nothing.

To A
utum

n by John Kea
ts (1819)

Kea
ts w

rites a
 lyrica

l d
escrip

tion, p
ersonifying a

utum
n a

s a
 rom

a
nticised

 
country la

b
ourer. H

e em
p

ha
sises the b

ea
uty of the sea

son a
nd

 ha
rvest-tim

e.

Excerpt from
 The Prelude by W

illiam
 

W
ord

sw
orth (1850)

W
ord

sw
orth nosta

lgically d
escrib

es ice ska
ting on a

 w
inter’s evening in his 

youth, em
p

ha
sising

the rura
l setting w

ith sensua
l im

a
gery.

Sonnet 43 by Eliza
beth Ba

rrett Brow
ning 

(1850)
Brow

ning w
rites a

 p
a

ssiona
te d

escrip
tion of her love, using religious im

a
gery 

to convey the strength of her em
otion.

A
s Im

perceptibly as G
rief by Em

ily 
D

ickinson (1865)
The poet w

rites an ap
pa

rently sim
ple elegy on tim

e pa
ssing, w

hich is in fact 
very com

p
lex in its reflection on d

ep
ression a

nd
 hum

a
n experience, using 

sum
m

ertim
e a

s a
 m

eta
p

hor for grief.

A
 W

ife in London by Thom
a

s H
a

rd
y 

(1899)
This is a

 b
lea

k a
nd

 ironic com
m

ent on the traged
y of w

a
r: a

 w
om

a
n lea

rns of 
her husb

a
nd

’s d
ea

th, then gets a
 letter from

 him
 full of ha

p
p

y future p
la

ns.

The Soldier by Rupert Brooke (1914)
Brooke w

rites a
b

out how
 glorious it is to d

ie a
b

road
 fighting for Engla

nd
, 

using ha
p

p
y, p

a
triotic im

a
gery w

hich ignores the horrors of w
a

r.

Dulce et Decorum
 Est by W

ilfred
 O

w
en 

(1917)
O

w
en d

escrib
es d

ea
th b

y gas in W
W

1 in vivid
 horrifying d

eta
il, com

p
a

ring 
this ironically to the La

tin title w
hich sa

ys it is sw
eet to d

ie for your country.

A
fternoons by Philip La

rkin (1959)
La

rkin’s negative view
 of hum

a
n rela

tionship
s is show

n a
s he d

escrib
es the 

em
p

tiness of young m
others’ lives a

s they ta
ke their children to the p

a
rk.

Haw
k Roosting by Ted

 H
ughes (1960)

H
ughes w

rites in the voice of a
 ha

w
k resting b

etw
een killing its p

rey, show
ing 

tha
t it is a

rroga
nt, controlling a

nd
 b

ruta
l. 

Death of a N
aturalist by Sea

m
us 

H
ea

ney (1966)
H

ea
ney vividly d

escrib
es enjoying collecting frogsp

a
w

n a
s a

 young b
y a

nd
 

la
ter b

eing d
isgusted

 b
y the frogs to illustrate his loss of innocence.

Valentine by C
a

rol A
nn D

uffy (1993)
D

uffy’s p
oem

 is rejection of rom
a

ntic clichés, using the extend
ed

 m
eta

p
hor 

of a
n onion to show

 love ca
n b

ring p
a

in a
nd

 suggest p
a

ssion ca
n b

e sinister.

C
ozy A

pologia by Rita
 D

ove (2003)
D

ove d
escrib

es w
orking a

t her d
esk w

hile a
 hurrica

ne a
p

p
roaches, thinking 

a
b

out her husb
a

nd
 a

nd
 celeb

rating their ord
ina

ry, com
forta

b
le love.

M
am

etz W
ood by O

w
en Sheers (2007)

Sheers d
escribes farm

ers find
ing the skeletons of sold

iers w
ho d

ied
 in W

W
1 

w
hich em

p
ha

sisesthe horrors of w
a

r a
nd

 the vulnera
b

ility of hum
a

n b
eings.

The M
anhunt by Sim

on A
rm

ita
ge (2007)

A
rm

ita
ge w

rites in the voice of a
 w

om
a

n d
ea

ling w
ith the p

hysica
l a

nd
 

m
enta

l d
a

m
a

ge ca
used

 to her husb
a

nd
  b

y b
eing seriously injured

 in w
a

r.

Living Space by Im
tiaz D

ha
rker(2009)

D
ha

rkerd
escrib

es a
 slum

 in India
, contrasting the d

isa
p

p
roving a

ttitud
e of a

n 
outsid

e ob
server w

ith the op
tim

istic efforts of those trying to m
a

ke a
 life there

2. Form
* Sonnet(Sonnet 43; O

zym
and

ias; The Sold
ier): 

W
ritten in ia

m
b

ic p
enta

m
eter w

ith a
 strong a

nd
 

sp
ecific rhym

e schem
e. 14-line p

oem
s, usua

lly 
structured

 w
ith a

n
octa

ve (8 lines) w
hich p

oses a
 

p
rob

lem
 a

nd
 a

 sestet (6 lines) w
hich a

nsw
er the 

p
rob

lem
.

* Dram
atic m

onologue
(Lond

on; H
a

w
k Roosting): 

First p
erson, sp

ea
king p

a
ssiona

tely a
b

out a
 top

ic. 
* O

de(To A
utum

n; C
ozy A

p
ologia

-To Fred
): A

 
p

oem
 in p

raise of som
ething.

* N
arrative poem

(D
eath of a N

aturalist; The 
Prelud

e): Poem
s tha

t tell a
 story.

* Elegy
(M

a
m

etz W
ood

; A
s Im

p
ercep

tib
ly a

s 
G

rief): a
 p

oem
 of serious reflection, typ

ica
lly a

 
la

m
ent for the d

ea
d

.

a
d

m
iring

a
ppreciative
a

ssertive
ca

nd
id

ea
rnest

enthusiastic
im

pa
ssioned

im
ploring

intim
ate

nosta
lgic

pensive
reverent 
sincere
solem

n

angry
arrogant

bitter
callous

cautionary
condescending

critical
defensive

disapproving
egotistical
narcissistic 
regretful
uneasy

Romantic poems (1800-1850)Victorian 
(1837-1901)

WW1 
(1914-18)Modern poems (1950 onwards)



12 | English

So
ci

al
 In

ju
st

ic
e

Re
de

m
pt

io
n

Ch
ri

st
m

as
“A

re
 th

er
e 

no
 p

ri
so

ns
?..

.a
nd

th
e 

U
ni

on
 w

or
kh

ou
se

s?
” 

Sc
ro

og
e 

to
 th

e 
ch

ar
ity

 c
ol

le
ct

or
.

“i
t’s

 n
ot

 fa
ir

. I
f I

 w
as

 to
 s

to
p 

ha
lf

 a
 c

ro
w

n 
fo

r i
t, 

yo
u’

d 
th

in
k 

yo
ur

se
lf 

ill
 u

se
d”

 S
cr

oo
ge

 a
bo

ut
 p

ay
in

g 
Bo

b 
fo

r 
Ch

ris
tm

as
.

“I
 w

ea
r t

he
 c

ha
in

 I 
fo

rg
ed

 in
 li

fe
” 

M
ar

le
y’

s 
gh

os
t. 

“H
ar

d 
an

d 
sh

ar
p 

as
 fl

in
t…

so
lit

ar
y 

as
 a

n 
oy

st
er

” 
de

sc
rip

tio
n 

of
 S

cr
oo

ge
.

“A
 m

er
ry

 C
hr

is
tm

as
, u

nc
le

!”
 F

re
d,

sp
re

ad
in

g 
Ch

ris
tm

as
 c

he
er

.

“e
ve

ry
 id

io
t w

ho
 g

oe
s 

ab
ou

t w
ith

 'M
er

ry
 

Ch
ri

st
m

as
' o

n 
hi

s 
lip

s,
 s

ho
ul

d 
be

 b
oi

le
d 

w
ith

 
hi

s 
ow

n 
pu

dd
in

g”
 S

cr
oo

ge
 to

 F
re

d.
1 2

“Y
ou

…
w

ei
gh

 e
ve

ry
th

in
g 

by
 G

ai
n”

Be
lle

 w
he

n 
sh

e 
“r

el
ea

se
s”

 S
cr

oo
ge

 fr
om

 th
ei

r e
ng

ag
em

en
t.

“T
hi

s 
is

 th
e 

ev
en

-h
an

de
d 

de
al

in
g 

of
 th

e 
w

or
ld

” 
Sc

ro
og

e’
s 

re
as

on
in

g 
to

 B
el

le
 fo

r p
ur

su
in

g 
w

ea
lth

.

“A
 s

ol
ita

ry
 c

hi
ld

, n
eg

le
ct

ed
 b

y 
hi

s 
fr

ie
nd

s,
 is

 
le

ft
 th

er
e 

st
ill

“ 
G

ho
st

 o
f C

P’
s 

de
sc

rip
tio

n 
of

 
Sc

ro
og

e 
as

 a
 c

hi
ld

.

“I
 s

ho
ul

d 
lik

e 
to

 s
ay

 a
 w

or
d 

or
 tw

o 
to

 m
y 

cl
er

k 
ju

st
 n

ow
” 

Sc
ro

og
e.

“Y
o

ho
m

y 
bo

ys
…

no
 m

or
e 

w
or

k 
to

-n
ig

ht
!”

 
Fe

zz
iw

ig
to

 h
is

 e
m

pl
oy

ee
s.

“I
n 

th
ey

 a
ll 

ca
m

e…
an

yh
ow

 a
nd

 e
ve

ry
ho

w
.”

 
gu

es
ts

 to
 F

ez
zi

w
ig

’s
 p

ar
ty

 –
al

l w
el

co
m

e.

3

“T
hi

s 
bo

y 
is

 Ig
no

ra
nc

e.
 T

hi
s 

gi
rl

 is
 W

an
t. 

Be
w

ar
e 

of
 

th
em

 b
ot

h”
 G

ho
st

 o
f C

P 
ab

ou
t t

he
 u

gl
y,

 d
irt

y 
ch

ild
re

n 
un

de
r h

is
 ro

be
s.

“H
is

 w
ea

lt
h 

is
 o

f n
o 

us
e 

to
 h

im
. H

e 
do

n'
t d

o 
an

y 
go

od
 

w
ith

 it
.”

 F
re

d’
s 

de
sc

rip
tio

n 
of

 S
cr

oo
ge

.

“s
uc

h 
an

 o
di

ou
s,

 s
tin

gy
, h

ar
d,

 u
nf

ee
lin

g 
m

an
 

as
 M

r.
 S

cr
oo

ge
” 

M
rs

 C
ra

tc
hi

t’s
 d

es
cr

ip
tio

n 
of

 
Sc

ro
og

e 
as

 h
e 

w
at

ch
es

.

“O
h 

no
 k

in
d 

sp
ir

it
! S

ay
 h

e 
w

ill
 b

e 
sp

ar
ed

” 
Sc

ro
og

e 
pl

ea
ds

 fo
r T

in
y

Ti
m

.

“S
uc

h 
a 

bu
st

le
 e

ns
ue

d 
th

at
 y

ou
 m

ig
ht

 h
av

e 
th

ou
gh

t a
 g

oo
se

 th
e 

ra
re

st
 o

f a
ll 

bi
rd

s.
” 

Th
e 

Cr
at

ch
its

 a
re

 e
xc

ite
d 

an
d 

gr
at

ef
ul

 fo
r t

he
ir 

lit
tle

 fe
as

t.

“h
e 

be
gg

ed
 li

ke
 a

 b
oy

 to
 s

ta
y”

 S
cr

oo
ge

 
w

at
ch

in
g 

Fr
ed

’s
 C

hr
is

tm
as

 m
er

rim
en

t.

4

“’
m

y 
lit

tle
, l

itt
le

 c
hi

ld
!’ 

cr
ie

d 
Bo

b.
” 

Bo
b 

Cr
at

ch
it 

ab
ou

t 
Ti

ny
Ti

m
.

“H
e 

fr
ig

ht
en

ed
 e

ve
ry

 o
ne

 a
w

ay
 fr

om
 h

im
 w

he
n 

he
 

w
as

 a
liv

e,
 to

 p
ro

fit
 u

s 
w

he
n 

he
 w

as
 d

ea
d!

 H
a,

 h
a,

 h
a!

” 
a 

th
ie

f a
s 

th
ey

 e
xa

m
in

e 
th

ei
r h

au
l..

“T
hi

s 
is

 a
 fe

ar
fu

l p
la

ce
. I

n 
le

av
in

g 
it,

 I 
sh

al
l n

ot
 

le
av

e 
its

 le
ss

on
, t

ru
st

 m
e”

 S
cr

oo
ge

 is
 re

ad
y 

to
 

le
ar

n.

“A
ss

ur
e 

m
e 

th
at

 I 
ye

t m
ay

 c
ha

ng
e 

th
es

e 
sh

ad
ow

s 
yo

u 
ha

ve
 s

ho
w

n 
m

e,
 b

y 
an

 a
lt

er
ed

 
lif

e!
” 

Sc
ro

og
e 

w
an

ts
 to

 c
ha

ng
e 

th
in

gs
.

“t
he

 ro
om

 a
bo

ve
, w

hi
ch

 w
as

 li
gh

te
d 

ch
ee

rf
ul

ly
 a

nd
 h

un
g 

w
ith

 C
hr

is
tm

as
” 

th
e 

Cr
at

ch
its

’ h
ou

se
, e

ve
n 

af
te

r T
in

y 
Ti

m
’s

 d
ea

th
.

“I
 w

ill
 h

on
ou

r C
hr

is
tm

as
 in

 m
y 

he
ar

t a
nd

 tr
y 

to
 k

ee
p 

it 
al

l t
he

 y
ea

r.
” 

Sc
ro

og
e 

to
 th

e 
G

ho
st

 
of

 C
YT

C.

5

“A
 m

er
ri

er
 C

hr
is

tm
as

, B
ob

.. 
Th

an
 I 

ha
ve

 g
iv

en
 y

ou
 fo

r 
m

an
y 

a 
ye

ar
!”

 o
n 

ra
is

in
g 

BC
’s

 s
al

ar
y.

“A
 g

re
at

 m
an

y 
ba

ck
 p

ay
m

en
ts

 a
re

 in
cl

ud
ed

 in
 it

, I
 

as
su

re
 y

ou
”

Sc
ro

og
e 

to
 th

e 
ch

ar
ity

 c
ol

le
ct

or
.

“t
o 

Ti
ny

 T
im

, w
ho

 d
id

 n
ot

 d
ie

, h
e 

w
as

 a
 s

ec
on

d 
fa

th
er

” 
Sc

ro
og

e 
sh

ow
in

g 
lo

ve
 a

nd
 

co
m

pa
ss

io
n.

“U
nc

le
 S

cr
oo

ge
 h

ad
…

be
co

m
e 

so
 g

ay
 a

nd
 li

gh
t 

of
 h

ea
rt

” 
Sc

ro
og

e’
s 

ch
ar

ac
te

r t
ra

ns
fo

rm
at

io
n.

“I
t’

s 
I. 

Yo
ur

 u
nc

le
 S

cr
oo

ge
. I

 h
av

e 
co

m
e 

to
 

di
nn

er
.”

 F
in

al
ly

 a
tt

en
di

ng
 C

hr
is

tm
as

 d
in

ne
r –

to
 th

ei
r a

m
az

em
en

t.

“I
’ll

 s
en

d 
it 

to
 B

ob
 C

ra
tc

hi
t’

s!
” 

Sc
ro

og
e 

se
nd

in
g 

th
e 

Tu
rk

ey
.

En
gl

ish
 L

ite
ra

tu
re

 –
A

 C
hr

ist
m

as
 C

ar
ol

(4
5 

m
in

ut
es

: 1
 e

xp
lo

d
in

g 
ex

tra
ct

)

W
rit

er
’s 

In
te

nt
io

n:
 D

ick
en

s u
se

s 

is 
Sc

ro
og

e’
s c

le
rk

.

W
rit

er
’s 

In
te

nt
io

n:
 T

he
 C

ra
tc

hi
ts

 

Sc
ro

og
e’

s n
ep

he
w

. 

W
rit

er
’s 

In
te

nt
io

n:
 D

ick
en

s u
se

s 

Sc
ro

og
e’

s c
ol

d 
he

ar
te

dn
es

s a
nd

 

M
ar

le
y’

s G
ho

st
 w

as
 S

cr
oo

ge
’s 

la
te

 

W
rit

er
’s 

In
te

nt
io

n:
 D

ick
en

s u
se

s 
M

ar
le

y’
s G

ho
st

 to
 w

ar
n 

w
ea

lth
y 

w
as

 S
cr

oo
ge

’s 
fir

st
 

W
rit

er
’s 

In
te

nt
io

ns
: D

ick
en

s u
se

s 

w
as

 S
cr

oo
ge

’s 
fia

nc
ée

 w
ho

 

W
rit

er
’s 

In
te

nt
io

n:
 D

ick
en

s u
se

s 

an
d 

ha
pp

in
es

s, 
w

hi
ch

 m
on

ey
 ca

n’
t 

Stave
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English Literature –
A

n Inspector C
alls

(45 m
ins: 1 explod

ing extract)

“com
m

unity
” 

“the Germ
ans don’t w

ant 
w

ar” 

“She had a lot to say –
–

” 

“Now
Sheila…

 you m
ust 

young m
en…

”

“There’ll be a public 
scandal.” 

“[excitedly] By jingo!
fake!”  

“the fam
ous younger 

generation w
ho know

 it all” 

“M
en w

ith im
portant 

their business.” 

“I did nothing I’m
 

of” 

“I used m
y influence 

to have it refused”

Eva’s request for 

“As if a girl of that 

refuse m
oney!” 

“You’re behaving like 
a hysterical child” 

“Look –
–

a beauty?” 

“Except for last sum
m

er 

” Sheila to Gerald 

“Butthese girls aren’t 
–

they’re 
people!” 

“I know
 I’m

 to blam
e –

and I’m
 desperately 

” to Inspector [2]

“w
e all

–

w
ith ourselves”

“You don’t seem
 to have 

learnt anything”

“W
hy shouldn’t they 

w
ages?” 

“I w
as in that state 

turns nasty” 

“You’re not the kind 

he’s in trouble” 

“(nearly at breaking 

killed her.”

“W
e all helped to kill 

and that’s w
hat 

m
atters.” [3]

“(very m
uchtow

n)” 

“I didn’t

” to 

“I'm
 rather m

ore –
–

be” 

“Everythings’s

ring]” 

“[a sharp ring of the 
front door bell]” 
interrupting M

r B’s 

“she died in m
isery 

hating life” 

“(m
assively) Public 

as privileges.” 

“used her…
 as if she 

thing, not a person” 

“W
e are m

em
bers of 

one body.” 

“fire and blood and 
anguish” 

–
–

–
–

W
riter’s Intention: Used to 

W
riter’s intention: 

W
riter’s intention: Sheila 

accepts the Inspector’s 

her parents’. 

W
riter’s Intention: Priestley 

as w
ell as his parents’ attitudes, 

Adjectives: ”attractive”, “w
ell

bred”, 
W

riter’s intention: W
hile 

Gerald’s actions show
ed care 

W
riter’s Intention: Eva 

W
riter’s Intention: 

Priestley’s m
outhpiece for 
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En
gl

ish
 Li

te
ra

tu
re

 –
M

ac
be

th
 (1

 h
ou

r e
xa

m
: 2

0 
m

in
s e

xt
ra

ct
. 4

0 
m

in
ut

es
 e

ss
ay

)

“F
ai

ri
s f

ou
l a

nd
 fo

ul
 is

 fa
ir”

 

“ ch
ap

s”
 C

ap
ta

in
 d

es
cr

ib
in

g 
M

ac
be

th
’s 

“H
e 

se
em

s r
ap

t w
ith

al
” 

no
tic

in
g 

M
ac

be
th

’s 
re

ac
tio

n 
to

 th
e 

“H
e 

w
as

 a
 g

en
tle

m
an

 o
n 

w
ho

m
 I 

bu
ilt

 
an

 a
bs

ol
ut

e 
tr

us
t”

“O
 w

or
th

ie
st

 co
us

in
” 

“I
 d

o 
fe

ar
 th

y 
na

tu
re

—
it 

is 
to

o 
fu

ll 
o’

 
th

’m
ilk

of
 h

um
an

 k
in

dn
es

s”
 

“C
om

e 
yo

u 
sp

iri
ts

...
un

se
x 

m
e 

he
re

” 

“W
he

n 
yo

u 
du

rs
t d

o 
it,

 th
en

 y
ou

 
w

er
e 

a 
m

an
” 

“M
y b

os
om

 fr
an

ch
ise

d 
an

d 
al

le
gi

an
ce

 cl
ea

r”
 

“I
s t

hi
s a

 d
ag

ge
r I

 se
e 

be
fo

re
 m

e?
” M

ac
be

th
’s 

“W
ill

 a
ll 

gr
ea

t 
Ne

pt
un

e’
s o

ce
an

 w
as

h 

ha
nd

?”
 M

ac
be

th
’s 

gu
ilt

 

“A
 li

ttl
e 

w
at

er
 cl

ea
rs

 u
s 

of
 th

is 
de

ed
”

“O
 h

or
ro

r 
” 

Du
nc

an
’s 

bo
dy

. (
A2

, S
4)

“I
 fe

ar
pl

ay
ed

’st
’t.

” B
an

qu
o’

s s
us

pi
cio

ns
 a

bo
ut

 

“ de
sir

e 
is 

go
t w

ith
ou

t c
on

te
nt

”  

“
it!

” 

“ w
ife

!”
 M

ac
be

th
’s 

to
rm

en
t

“T
ho

u 
ca

ns
t n

ot
 sa

y I
 d

id
 it

, n
ev

er
 

sh
ak

e 
th

y 
go

ry
 lo

ck
s a

t m
e!

” 
M

ac
be

th
’s 

fe
ar

 a
nd

 o
ut

ra
ge

 a
t b

ei
ng

 
by

 B
an

qu
o’

s g
ho

st
 (A

3,
 S

4)
 

“A
re

 yo
u 

a 
m

an
?”

 

“B
lo

od
 w

ill
 h

av
e 

bl
oo

d”

“B
ew

ar
e 

M
ac

du
ff”

 
w

itc
he

s’ 
ap

pa
rit

io
n 

w
ar

ns
 

“N
on

e 
of

 w
om

en
 b

or
n 

sh
al

l h
ar

m
 M

ac
be

th
” 

“g
iv

e 
to

 th
’e

dg
e

o’
;’s

w
or

d 
hi

s w
ife

, h
is 

ba
be

s”
 

th
e 

m
ur

de
rs

 o
f M

ac
du

ff’
s 

“a
ll 

m
y p

re
tty

 ch
ick

en
s 

sw
oo

p?
” 

“L
et

's 
m

ak
e 

us
 m

ed
ici

ne
s 

of
 o

ur
 g

re
at

 re
ve

ng
e!

” 

“O
ut

 d
am

ne
d 

sp
ot

!”
 

“ bl
oo

d 
in

 h
im

?”
 

tr
ig

ge
re

d 
by

 D
un

ca
n’

s d
ea

th
. 

“O
ur

 ca
st

le
’s 

st
re

ng
th

 w
ill

 
la

ug
h 

a 
sie

ge
 to

 sc
or

n!
” 

“O
ut

, o
ut

, b
rie

f c
an

dl
e!

” 

“L
ife

’s 
bu

t a
 w

al
ki

ng
 sh

ad
ow

” 

“M
ac

du
ff 

w
as

 fr
om

 h
is 

m
ot

he
r’s

 w
om

b 
un

tim
el

y 
rip

pe
d!

”

–
–

–
–

–

W
rit

er
’s 

In
te

nt
io

n:
 S

ha
ke

sp
ea

re
 u

se
s M

ac
be

th
 to

 sh
ow

 h
ow

 lo
ya

l m
en

 

th
e 

in
ev

ita
bl

e 
fa

te
 o

f t
ho

se
 w

ho
 ch

al
le

ng
e 

th
e 

ki
ng

’s 
au

th
or

ity
.

W
rit

er
’s 

In
te

nt
io

ns

W
rit

er
’s 

In
te

nt
io

n:
 

W
rit

er
’s 

In
te

nt
io

n:
  

Du
nc

an
’s 

w
ea

kn
es

s i
s 

W
rit

er
’s 

In
te

nt
io

ns
: M

ac
du

ff 

of
 M

ac
be

th
. A

lth
ou

gh
 h

e’
s a

 h
er

o,
 h

e 

W
rit

er
’s 

In
te

nt
io

n:
 B

an
qu

o 
di

st
ru

st
s t

he
 w

itc
he

s 
an

d 
do

es
n’

t a
ct

 o
n 

th
ei

r p
ro

ph
ec

ie
s l

ik
e 

M
ac

be
th

, 
di

sp
la

yi
ng

 b
et

te
r j

ud
ge

m
en

t. 
Ba

nq
uo

’s 
de

at
h 

sh
ow

s M
ac

be
th

’s 
to

ta
l c

or
ru

pt
io

n 
w

he
n 

he
 

in
no

ce
nt

 ch
ild

 to
 p

ro
te

ct
 h

im
se

lf.
 B

an
qu

o’
s g

ho
st
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No
ta

tio
n 

ab
 =

 a
 x 

b 
a2  =

  a
 x 

a 
(2

a)
3  =

 2
a 

x 2
a 

x 2
a 

(a
 +

 b
)2  =

 (a
 +

 b
)(a

 +
 b

) 
 

Fa
ct

or
isi

ng
 a

nd
 e

xp
an

di
ng

 
 

 

St
ra

ig
ht

 li
ne

 gr
ap

hs
 

𝑦𝑦
=

𝑚𝑚
𝑚𝑚

+
𝑐𝑐 

𝑚𝑚
=

𝑔𝑔𝑔𝑔
𝑔𝑔𝑔𝑔

𝑔𝑔𝑔𝑔
𝑔𝑔𝑔𝑔

  
 

   
   

   
   

𝑐𝑐=
𝑦𝑦

−
 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖




𝑖𝑖
𝑖𝑖 

  
po

sit
iv

e 
gr

ad
ie

nt
   

   
   

    
   

    
ne

ga
tiv

e 
gr

ad
ie

nt
 

 

𝑚𝑚
=

 𝑦𝑦 2
−

𝑦𝑦 1
𝑥𝑥 2

−
𝑥𝑥 1

=
 𝑐𝑐ℎ

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎


 𝑖𝑖𝑖𝑖
 𝑦𝑦

𝑐𝑐ℎ
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎


 𝑖𝑖𝑖𝑖

 𝑥𝑥
 

Pa
ra

lle
l l

in
es

 –
 h

av
e 

eq
ua

l g
ra

di
en

ts
 

De
fin

iti
on

s 
Ex

pr
es

sio
n 

– 
no

 e
qu

al
 si

gn
s e

.g
. 2

x +
 3

, 2
y,

 (3
x -

2)
2  

Eq
ua

tio
ns

 –
 e

qu
al

 si
gn

s, 
ca

n 
be

 so
lv

ed
, e

.g
. y

 +
 4

 =
 1

0 
Id

en
tit

ie
s –

 id
en

tic
al

/e
qu

iva
le

nt
 to

 e
.g

. 2
(y

 +
 4

) ≡
 2

y 
+ 

8 
Fo

rm
ul

ae
 –

 e
qu

al
 si

gn
s, 

m
or

e 
th

an
 o

ne
 u

nk
no

w
n 

e.
g.

 A
= 

½
bh

 

Si
m

pl
ify

in
g 

ex
pr

es
sio

ns
 b

y c
ol

le
ct

in
g l

ik
e 

te
rm

s 
Al

w
ay

s c
irc

le
 th

e 
sig

n 
IN

 F
RO

NT
 o

f t
he

 te
rm

 to
 a

vo
id

 e
rr

or
s. 

 
3𝑥𝑥

−
7𝑏𝑏

−
𝑥𝑥

+
9𝑏𝑏

≡
2𝑥𝑥

+
2𝑏𝑏

 
 

Ty
pi

ca
l E

xa
m

 Q
: C

re
at

e 
an

 e
xp

re
ss

io
n 

fo
r t

he
 

pe
rim

et
er

 o
f t

he
 sh

ap
e 

by
 a

dd
in

g 
an

d 
co

lle
ct

in
g 

lik
e 

te
rm

s. 
If 

th
e 

pe
rim

et
er

 is
 g

iv
en

 a
s 2

0c
m

, f
or

 e
xa

m
pl

e,
 

yo
u 

ca
n 

cr
ea

te
 a

n 
eq

ua
tio

n:
 

4+
3𝑎𝑎

+
4+

6+
2𝑎𝑎

=
 20

 
5𝑎𝑎

+
14

=
20

 

Di
st

an
ce

 / 
Ti

m
e 

Gr
ap

hs
 

 
Gr

ap
hs

 th
at

 n
ee

d 
to

 b
e 

re
co

gn
ise

d 

Si
m

pl
ify

in
g 

ex
pr

es
sio

ns
 m

ul
tip

lic
at

io
n 

an
d 

di
vi

sio
n 

2𝑚𝑚
𝑚𝑚2

×
7𝑚𝑚

𝑚𝑚
=

14
𝑚𝑚

2 𝑎𝑎3    
 

18
𝑏𝑏6

3𝑎𝑎
𝑎𝑎2

=
6𝑏𝑏

4 𝑎𝑎
 

In
eq

ua
lit

ie
s 

  
 

 
 

 
Op

en
 ci

rc
le

: <
/ >

 
 

 
 

 
 

Cl
os

ed
 ci

rc
le

: ≤
/ ≥

 
     

Tu
rn

in
g p

oi
nt

 a
nd

 
ro

ot
s o

f a
 q

ua
dr

at
ic 

eq
ua

tio
n 

      

Fi
nd

in
g 

th
e 

nt
h 

te
rm

 o
f a

 li
ne

ar
 se

qu
en

ce
 

  
5,

  7
,  

9,
  1

1,
  1

3,
  …

. 
1.

 
Fi

nd
 th

e 
co

m
m

on
 d

iff
er

en
ce

:  
2 

2.
 

Th
is 

is 
th

e 
co

ef
fic

ie
nt

 o
f n

:  
2n

 
3.

 
Fi

nd
 th

e 
di

ffe
re

nc
e 

be
tw

ee
n 

th
e 

co
ef

fic
ie

nt
 o

f n
 

an
d 

th
e 

fir
st

 te
rm

  5
 –

 2
 =

 3
 

4.
 

Ad
d 

th
is 

to
 th

e 
am

ou
nt

 o
f n

 
 

2n
 +

 3
 

Al
ge

br
a 

 - 
Fo

un
da

tio
n 
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Trigonom
etry 

𝑆𝑆 𝑂𝑂𝐻𝐻
𝐶𝐶

𝐴𝐴𝐻𝐻
𝑇𝑇

𝑂𝑂𝐴𝐴
 

Exam
ple – finding a side:  

sin37
=

𝑥𝑥5   
 x = 5 x sin 37

0 
 Exam

ple – finding a side:  
tan𝑦𝑦

=
3.2
7.1   

 𝑦𝑦
=

 𝑡𝑡𝑡𝑡𝑡𝑡
−1( 3.2

7.1 ). 

Angle Facts 
 

    

 

Angles in parallel lines 

 
 

  
 Corresponding angles are equal 
 Alternate angles are equal 
 

Exact Trig values 
Sim

ple vector notation  
( 𝑎𝑎𝑏𝑏 ) 

𝑎𝑎: m
ovem

ent along the x-axis (left or right) 
𝑏𝑏: m

ovem
ent along the y-axis (up or dow

n) 
 −𝑎𝑎: m

ovem
ent left  

 
−𝑏𝑏: m

ovem
ent dow

n 
 Operations w

ith vectors 
 ( 26 ) +

(
7−3 ) =

( 93 )   
 If 𝑏𝑏

=
 (

4−2 ) , then 3𝑏𝑏
=

 ( 12−6 )  

Volum
e &

 surface area 
 Volum

e = area of cross section x length  
 Surface area = area of all the faces of a 3D shape 
  Learn the cylinder 

𝑉𝑉
=

𝜋𝜋𝑟𝑟 2ℎ 
𝑆𝑆𝑆𝑆

=
2𝜋𝜋𝑟𝑟 2+

𝜋𝜋𝜋𝜋𝜋𝜋 
 

Types of triangles           Types of quadrilaterals 
Right angled 

 
Square 

Isosceles 
 

Rectangle 
Equilateral 

 
Parallelogram

 
Scalene  

 
Rhom

bus 
 

 
 

Trapezium
 

 
 

 
Kite 

   

Area of key shapes 
Triangle :  A = 𝑏𝑏 × ℎ

2
       (h = perpendicular height)        

 Parallelogram
:  A = b x h       (h = perpendicular height)        

 Trapezium
: A = ( 𝑎𝑎+ 𝑏𝑏

2
)  x h   (add together the parallel 

sides, divide the total by 2, and then m
ultiply by the 

perpendicular height betw
een the parallel sides) 

 

Angles in regular polygons 
 𝑛𝑛

=
𝑛𝑛𝑛𝑛𝑛𝑛

𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
 Interior angle + exterior angle = 180

0 
 Exterior angle = 360𝑛𝑛

 

𝑛𝑛
=

360
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  

 

Vertically 
opposite angles 
are equal: a=b 
and m

=n 

Angles in a triangle sum
 to 180

0. 

Angles on a straight line sum
 to 

180
0. 

E.G: b=60
0 so a = 50

0 

Geom
etry and M

easures - Foundation 

Co-interior angles add to 180.



18 | Mathematics - Foundation

Tr
an

sf
or

m
at

io
ns

 –
 ro

ta
tio

n 
 

  

Tr
an

sf
or

m
at

io
ns

 –
 tr

an
sla

tio
ns

 a
nd

 re
fle

ct
io

ns
 

 
Tr

an
sf

or
m

at
io

ns
 - 

en
la

rg
em

en
t 

 De
sc

rib
e:

 
1.

 
It’

s a
n 

en
la

rg
em

en
t 

2.
 

Th
e 

sc
al

e 
fa

ct
or

 (i
f t

he
 im

ag
e 

is 
sm

al
le

r t
ha

n 
th

e 
ob

je
ct

 th
e 

sc
al

e 
fa

ct
or

 is
 fr

ac
tio

na
l 

e.
g.

 ½
)  

3.
 

Th
e 

ce
nt

re
 o

f e
nl

ar
ge

m
en

t g
iv

en
 a

s a
 

co
or

di
na

te
 

Co
ng

ru
en

t t
ria

ng
le

s 

 

Ci
rc

le
s 

 
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴
=
𝜋𝜋𝑟𝑟

2  
 

 
Se

ct
or

 𝐴𝐴
𝐴𝐴𝐴𝐴
𝐴𝐴
=

𝜃𝜃 36
0
𝜋𝜋𝑟𝑟

2  
 

 𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶
𝐶𝐶
=
𝜋𝜋𝜋𝜋

  
Ar

c l
en

gt
h 

= 
𝜃𝜃 36
0
𝜋𝜋𝜋𝜋

 
 

Py
th

ag
or

as
’ T

he
or

em
 𝑎𝑎2
+
𝑏𝑏2

=
𝑐𝑐2

 
 On

ly
 a

pp
lie

s t
o 

rig
ht

 a
ng

le
d 

tr
ia

ng
le

s. 
 Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

he
ig

ht
 o

f a
n 

iso
sc

el
es

 tr
ia

ng
le

 
    Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

le
ng

th
 d

ist
an

ce
 b

et
w

ee
n 

tw
o 

co
or

di
na

te
s 

Si
m

ila
r s

ha
pe

s 
Sa

m
e 

sh
ap

e,
 d

iff
er

en
t s

id
es

 
Th

e 
ra

tio
 o

f t
he

 le
ng

th
s o

f c
or

re
sp

on
di

ng
 si

de
s a

re
 

eq
ua

l 
     Le

ng
th

 sc
al

e 
fa

ct
or

 =
 1

5 
÷ 

5 
= 

3 
 x 

= 
3c

m
 x 

3 
 

3D
 n

ot
at

io
n 

Cu
be

: 
Fa

ce
s: 

6 
   

   
   

   
   

  E
dg

es
:  

12
   

   
   

   
Ve

rt
ice

s: 
8 

    Sq
ua

re
 b

as
ed

 p
yr

am
id

:  
 

  
 

F 
= 

5,
 E

 =
 8

, V
 =

 5
 

Be
ar

in
gs

  
M

ea
su

re
 fr

om
 th

e 
No

rt
h 

M
ea

su
re

d 
in

 a
 cl

oc
kw

ise
 d

ire
ct

io
n 

W
rit

te
n 

us
in

g 
3 

di
gi

ts
 

 Be
ar

in
g 

of
 B

 fr
om

 A
  (

st
ar

t a
t A

) 
  Be

ar
in

g 
of

 A
 fr

om
 B

  (
st

ar
t a

t B
)  

 

 

Al
w

ay
s u

se
 tr

ac
in

g 
pa

pe
r. 

De
sc

rib
e:

 

1.
 

It’
s a

 ro
ta

tio
n 

2.
 

Si
ze

 o
f r

ot
at

io
n 

in
 

de
gr

ee
s 

3.
 

Or
ie

nt
at

io
ns

: c
lo

ck
w

ise
 

or
 a

nt
icl

oc
kw

ise
 

4.
 

Ce
nt

re
 o

f r
ot

at
io

n 
gi

ve
n 

as
 a

 co
or

di
na

te
 (x

,y
) 

 

Tr
an

sla
te

 tr
ia

ng
le

 
AB

C 
to

 A
’B

’C
’ w

ith
 

th
e 

ve
ct

or
 (

6 −4
) 

 

Re
fle

ct
io

n 
in

 th
e 

lin
e 

x=
a 

  Re
fle

ct
io

n 
in

 th
e 

lin
e 

y=
a 
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Estim
ate 

Round each value to one significant figure 
 

Sim
plifying Ratio 

Divide both sides by the highest com
m

on factor 

 

Percentages 
 Finding percentages of an am

ount 
1%

  
÷100 

5%
 

÷20 
20%

 
÷5 

25%
 

÷4 
50%

 
÷2 

 M
ultipliers: 

 
To find the m

ultiplier for a percentage, divide by 100 
 Use m

ultipliers on a calculator paper 
e.g. 35%

 of 370 = 0.35 x 370  
  Increasing and decreasing a given am

ount  
Calculator:  

  
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑥𝑥 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚=

𝑛𝑛𝑛𝑛𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
 

 Non-calculator: find the increase or decrease and add 
 

 
to the original am

ount 
 Finding percentage increase or decrease (profit/loss) 

𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖/𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
𝑂𝑂𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

×
100 

 W
riting an am

ount as a percentage of the original  
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 ×

100 
 Reverse Percentage – finding the original am

ount 
 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴=

 𝑁𝑁𝑁𝑁𝑁𝑁 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

 

 

Standard form
 

 𝑎𝑎
×

10 𝑛𝑛, w
here 1

≤
𝑎𝑎

<
10 

Reciprocal 
 Reciprocal of 7 is 17 ,reciprocal of 23  is 32  etc 
 

 Sim
plifying Ratio 1:n 

Divide both sides by the highest factor of the left hand 
side 
 

2m
: 180cm

 
 

200cm
: 180cm

  
 

2:1.8 
 

1: 0.9 

Sequences 
Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21 
Geom

etric Sequence: each term
 is m

ultiplied but he 
sam

e constant to get the next num
ber. 

 E.g. 3, 12, 48, 191, …
. (x by 4 each tim

e) 
 Squares and Cubes 
Square num

bers: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 
121, 144, 169, 196, 225 etc 
 Cube num

bers: 1, 8, 27, 64, 125, 216, 343, 512, etc 

Fractions 
 Add and Subtract – ensure the fractions have the sam

e 
denom

inator before adding num
erators 

45 −
13

=
1215 −

515
=

715  
 M

ultiply – m
ultiply num

erators and denom
inators 

45 ×
13

=
415  

  Divide – take reciprocal of the second fraction and then 
m

ultiply the new
 num

erators and denom
inators 

45 ÷
13

=
45 ×

31
=

125
=

2 25  

Sharing in a given Ratio 
A 

Add the ratio parts 
D 

Divide the am
ount by the total parts 

A 
and 

M
 

M
ultiply the ratio by the value of one part 

 e.g. share £420 in the ratio  2:5 
 

 
2 + 5 = 7 

 
 

 
420 ÷ 7 = £60  

 
 

2: 5     
   

      (x60)    (x60)  
      

       £120 : £300 
   Num

ber Ratio and Proportion - Foundation 
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 D
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𝑜𝑜𝑜𝑜

𝑜𝑜𝑜𝑜
 𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎

×
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚


𝑚𝑚
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 d
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un
d 

as
 

no
rm

al
, b

ut
 e

ns
ur

e 
th

e 
pl

ac
e 

va
lu

e 
is 

co
rr

ec
t 

e.
g.

 3
45

,6
35

 to
 2

SF
 =

 3
50

,0
00

 
   

   
  0

.0
06

08
21

 to
 3

SF
  =

 0
.0

60
8 

 
In

de
x L

aw
s 

𝑎𝑎𝑛𝑛
×

𝑎𝑎𝑚𝑚
=

𝑎𝑎𝑛𝑛+
𝑚𝑚

 
𝑎𝑎𝑛𝑛

÷
𝑎𝑎𝑚𝑚

=
𝑎𝑎𝑛𝑛−

𝑚𝑚
 

(𝑎𝑎
𝑛𝑛 )𝑚𝑚

=
𝑎𝑎𝑛𝑛𝑛𝑛

 
𝑎𝑎0

=
1 

𝑎𝑎−𝑛𝑛
=

1 𝑎𝑎𝑛𝑛 

𝑎𝑎𝑛𝑛 𝑚𝑚
=

√𝑎𝑎
𝑛𝑛

𝑚𝑚
 

 

Pr
im

e 
Fa

ct
or

isa
tio

n 
 

 
 

HC
F a

nd
 LC

M
 o

f 9
0 

an
d 

12
0 

(F
ac

to
r T

re
e 

&
 V

en
n 

Di
ag

ra
m

) 
 

 
 

 
 

 
HC

F 
is 

th
e 

pr
od

uc
t o

f c
om

m
on

 fa
ct

or
s 

 
 

 
 

 
 

LC
M

 is
 th

e 
pr

od
uc

t o
f c

om
m

on
 fa

ct
or

s a
nd

 re
m

ai
ni

ng
 fa

ct
or

s.
 

 
 

 
 

 
 

 
 

 
 

 
HC

F:
  2

x3
x5

 
 

 
 

 
 

 
 

 
 

 
 

LC
M

:  
23 x3

2 x5
 

   

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴


=
𝐹𝐹𝐹𝐹𝐹𝐹

𝐹𝐹
𝐹𝐹

𝑃𝑃𝑃𝑃𝑃𝑃
𝑃𝑃

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃


 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷


𝐷𝐷
=

𝑀𝑀
𝑀𝑀𝑀𝑀𝑀𝑀


𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉




 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆


𝑆𝑆
=

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷





𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
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Averages 
M

ode: m
ost com

m
on piece of data 

 M
ean: Sum

 of the data ÷ total frequency 
 M

edian: order the data and find the m
iddle value 

 Range: Highest value – low
est value 

 

Reading and Draw
ing Pie Charts 

Find the fraction of the 
total  
 1000 people w

ere 
surveyed 
 Beef: 150

360 ×
1000 

Vegetarian: 90
360 ×

1000 
 

 
 Find the fraction of 
the full circle. 
 Size of Blonde sector: 
831 ×

360° 

Averages from
 a frequency table 

M
ean: ∑

𝑓𝑓𝑓𝑓
∑

𝑓𝑓
; w

here, 𝑤𝑤
 is the m

idpoint of the group. 
 M

edian group: find w
hich group the  𝑛𝑛+12

𝑡𝑡ℎ, value lies. 
W

here, 𝑛𝑛 is the total frequency.   
 E.G. in this table 51.5

th value w
hich lies in group 

         8
<

𝑤𝑤
≤

12 (using the cum
ulative frequency 

Frequency Polygons 
1. 

Plot frequency at the m
id-point 

2. 
Join w

ith straight lines 

 
 Venn Diagram

s  

 

Expected outcom
es 

 Expected outcom
e = probability x num

ber of trials 
 E.g. A biased spinner is spun 800 tim

es. The 
probabilities is lands on each colour is below

. The 
probability of it landing on red is the sam

e as the 
probability of it landing on green. How

 m
any tim

es 
w

ould you expect yellow
 to com

e up.  
    P(Y) = (1 – 0.48 – 0.2) ÷ 2 = 0.32  ÷ 2 = 0.16 
 Expected yellow

 = 0.16 x 800 = 128 
  

Tree diagram
s 

           
1. 

Probability that a red counter is picked both 
tim

es      P(RR) = 25  x 25 =
 425  

 
2. 

Probability that the counters are different 
colours = P(RB) + P(BR) = 25  x 35  +

 35  x 25 =
 1225  

 

Probability Definitions 
Total probability: adds to 1 
 Relative frequency: 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 ÷

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 
 Independent events: one event doesn’t im

pact the other 
  

M
ultiply along the 

branches to find each 
probability. 

  

Inform
ation given: 

90 pupils w
ere 

surveyed 
52 said they ow

ned 
a laptop. 
45 said they ow

ned 
a tablet. 
23 said they ow

ned 
both. 

 

Probability and Statistics - Foundation 
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Q
ua

dr
at

ic 
Fo

rm
ul

a 𝑥𝑥
=

−𝑏𝑏
±

√𝑏𝑏
2

−
4𝑎𝑎

𝑎𝑎
2𝑎𝑎

 
 

Al
ge

br
ia

c p
ro

of
 –

 to
ol

ki
t 

Ev
en

 n
um

be
rs

:  
2n

, 2
n+

2,
 2

n+
4,

…
 

Od
d 

nu
m

be
rs

: 2
n+

1,
 2

n+
3,

 2
n+

5,
…

 
Su

m
: a

dd
 

Pr
od

uc
t: 

m
ul

tip
ly

 
Di

ffe
re

nc
e:

 su
bt

ra
ct

  
Sh

ow
 it

’s 
a 

m
ul

tip
le

: f
ac

to
ris

e 
Sh

ow
 it

’s 
ev

en
: s

ho
w

 it
’s 

a 
m

ul
tip

le
 o

f 2
 

Sh
ow

 it
’s 

od
d:

 sh
ow

 it
’s 

a 
m

ul
tip

le
 o

f 2
, p

lu
s 1

 

St
ra

ig
ht

 li
ne

 gr
ap

hs
 

𝑦𝑦
=

𝑚𝑚
𝑚𝑚

+
𝑐𝑐 

𝑚𝑚
=

𝑔𝑔𝑔𝑔
𝑔𝑔𝑔𝑔

𝑔𝑔𝑔𝑔
𝑔𝑔𝑔𝑔

  
 

   
   

   
   

𝑐𝑐=
𝑦𝑦

−
 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖




𝑖𝑖
𝑖𝑖 

  
po

sit
iv

e 
gr

ad
ie

nt
   

   
   

    
   

    
ne

ga
tiv

e 
gr

ad
ie

nt
 

𝑚𝑚
=

 𝑦𝑦 2
−

𝑦𝑦 1
𝑥𝑥 2

−
𝑥𝑥 1

=
 𝑐𝑐ℎ

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎


 𝑖𝑖𝑖𝑖
 𝑦𝑦

𝑐𝑐ℎ
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎


 𝑖𝑖𝑖𝑖

 𝑥𝑥
 

 Pa
ra

lle
l l

in
es

 –
 h

av
e 

eq
ua

l g
ra

di
en

ts
 

 Pe
rp

en
di

cu
la

r l
in

es
 –

 If
 L 1

 a
nd

 L 2
 a

re
 p

er
pe

nd
icu

la
r t

he
n 

m
2 =

 - 
1 𝑚𝑚

1 

Lin
ea

r I
ne

qu
al

iti
es

 
  

 
 

 
 

Op
en

 ci
rc

le
: <

/ >
 

 
 

 
 

 
 

 
 

 
 

 
Cl

os
ed

 ci
rc

le
: ≤

/ ≥
 

  Ve
lo

cit
y /

 T
im

e 
Gr

ap
hs

 
Gr

ad
ie

nt
 =

 a
cc

el
er

at
io

n 
 Ar

ea
 =

 d
ist

an
ce

 tr
av

el
le

d 

Co
m

pl
et

in
g 

th
e 

sq
ua

re
 

 Q
ua

dr
at

ic 
ex

pr
es

sio
n 

fa
ct

or
ise

d 
by

 co
m

pl
et

in
g 

th
e 

sq
ua

re
: 

( 𝑥𝑥
+

𝑎𝑎)
2

+
𝑏𝑏 

Tu
rn

in
g 

po
in

t o
f g

ra
ph

 o
cc

ur
s a

t (
−𝑎𝑎

,𝑏𝑏
) 

So
lv

e 
qu

ad
ra

tic
 in

eq
ua

lit
ie

s 
e.

g 
so

lv
e 

x2  +
 5

x 
– 

24
 ≥

 0
 

1.
 

Fa
ct

or
ise

:  
 (x

 +
 8

)(x
 –

 3
) ≥

 0
 

2.
 

So
lv

e:
 x 

= 
-8

, x
 =

 3
  

3.
 

Sk
et

ch
 th

e 
gr

ap
h 

4.
 

Va
lu

es
 th

at
 sa

tis
fy

 th
e 

in
eq

ua
lit

y 
 x 
≤ 

-8
, x

 ≥
 3

 
 

Gr
ap

hs
 th

at
 n

ee
d 

to
 b

e 
re

co
gn

ise
d:

 
          

Eq
ua

tio
n 

of
 a

 ci
rc

le
 ce

nt
re

 (0
, 0

) 
x2  +

 y
2  =

 r2    
  

Ite
ra

tio
n 

– 
sh

ow
in

g a
 ro

ot
 li

es
 b

et
w

ee
n 

2 
po

in
ts

:  
If 

th
er

e 
is 

a 
ch

an
ge

 in
 si

gn
 fo

r y
 fo

r t
w

o 
pa

rt
icu

la
r v

al
ue

s o
f 

x 
th

en
 w

e 
ca

n 
sa

y 
th

er
e 

is 
a 

ro
ot

 b
et

w
ee

n 
th

es
e 

va
lu

es
 o

f x
 

an
d 

w
e 

ca
n 

sa
y t

ha
t t

he
 e

qu
at

io
n 

f(x
) =

 0
 w

ill
 h

av
e 

a 
so

lu
tio

n 
be

tw
ee

n 
th

es
e 

tw
o 

va
lu

es
 o

f x
.  

 Gr
ad

ie
nt

s o
f c

ur
ve

s  
Gr

ad
ie

nt
 o

f a
 cu

rv
e 

at
 a

 
po

in
t =

 g
ra

di
en

t o
f t

he
 

ta
ng

en
t a

t t
he

 p
oi

nt
 

Tu
rn

in
g p

oi
nt

 a
nd

 
ro

ot
s o

f a
 q

ua
dr

at
ic 

eq
ua

tio
n 

     

Fu
nc

tio
ns

 
𝑓𝑓(

4)
: 𝑆𝑆

𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆

𝑆𝑆
𝑆𝑆𝑆𝑆

 4 
𝑖𝑖𝑖𝑖𝑖𝑖

𝑖𝑖
 𝑡𝑡ℎ

𝑒𝑒 𝑓𝑓
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓




 
 𝑓𝑓 (

𝑔𝑔(
𝑥𝑥)

):
𝑆𝑆𝑆𝑆

𝑆𝑆𝑆𝑆
𝑆𝑆𝑆𝑆𝑆𝑆

𝑆𝑆𝑆𝑆𝑆𝑆
 𝑔𝑔

( 𝑥𝑥
) 𝑖𝑖𝑖𝑖𝑖𝑖

𝑖𝑖
 𝑓𝑓

(𝑥𝑥
)  

 i.
e.

 re
pl

ac
e 

al
l 

va
lu

es
 o

f 𝑥𝑥
 in

 𝑓𝑓
(𝑥𝑥

) w
ith

 th
e 

en
tir

e 
fu

nc
tio

n 
𝑔𝑔(

𝑥𝑥)
 

 e.
g.

 f 
(x

) =
 2

x 
+ 

3,
 g

(x
) =

 x
 –

 3
,  

fg
(x

) =
 2

(x
-3

) +
 3

 
 

2 

4 

Al
ge

br
a 

- H
ig

he
r 
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Trigonom
etry 

𝑆𝑆 𝑂𝑂𝐻𝐻
𝐶𝐶

𝐴𝐴𝐻𝐻
𝑇𝑇

𝑂𝑂𝐴𝐴
 

Exam
ple – finding a side:  

sin37
=

𝑥𝑥5   
 x = 5 x sin 37

0 
 Exam

ple – finding a side:  
tan𝑦𝑦

=
3.2
7.1   

 𝑦𝑦
=

 𝑡𝑡𝑡𝑡𝑡𝑡
−1( 3.2

7.1 ). 

Sine Curve 
 

 
 

Tangent Curve 

 
Cosine Curve 

 

Angles in parallel lines 

 
 

  
 Corresponding angles are equal 
 Alternate angles are equal 
 

Exact Trig values 
Sim

ple vector notation  
( 𝑎𝑎𝑏𝑏 ) 

𝑎𝑎: m
ovem

ent along the x-axis (left or right) 
𝑏𝑏: m

ovem
ent along the y-axis (up or dow

n) 
 −𝑎𝑎: m

ovem
ent left  

 
−𝑏𝑏: m

ovem
ent dow

n 
 Operations w

ith vectors 
 ( 26 ) +

(
7−3 ) =

( 93 )   
 If 𝑏𝑏

=
 (

4−2 ) , then 3𝑏𝑏
=

 ( 12−6 )  

Volum
e &

 surface area 
 Learn the cylinder 

𝑉𝑉
=

𝜋𝜋𝑟𝑟 2ℎ 
𝑆𝑆𝑆𝑆

=
2𝜋𝜋𝑟𝑟 2+

𝜋𝜋𝜋𝜋𝜋𝜋 

Area of a trapezium
 

𝐴𝐴
=

12 (𝑎𝑎
+

𝑏𝑏 )ℎ 

Transform
ation of a graph  

  

Sine rule 
angles: sin

𝐴𝐴
𝑎𝑎

=
sin𝐵𝐵𝑏𝑏

=
sin

𝐶𝐶𝑐𝑐
 

sides: 
𝑎𝑎

sin𝐴𝐴 =
𝑏𝑏

sin𝐵𝐵
=

𝑐𝑐
sin𝐶𝐶  

 Cosine rule 
𝑎𝑎

2=
𝑏𝑏

2+
𝑐𝑐 2−

2𝑏𝑏𝑏𝑏cos𝐴𝐴 
Area of a triangle 

12 𝑎𝑎𝑎𝑎sin𝐶𝐶 
  

Angles in regular polygons 
 𝑛𝑛

=
𝑛𝑛𝑛𝑛𝑛𝑛

𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
 Interior angle + exterior angle = 180

0 
 Exterior angle = 360𝑛𝑛

 

𝑛𝑛
=

360
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎  

 

Geom
etry and m

easure - Higher 

Co-interior angles add to 180.



24 | Mathematics - Higher

Tr
an

sf
or

m
at

io
ns

 –
 ro

ta
tio

n 
– 

de
sc

rib
in

g:
  

  Tr
an

sf
or

m
at

io
n 

– 
tr

an
sla

tio
n 

 
Ve

ct
or

 (
6 −4
)  

 6
 ri

gh
t, 

4 
do

w
n 

 

Tr
an

sf
or

m
at

io
ns

 –
 e

nl
ar

ge
m

en
t -

 d
es

cr
ib

in
g:

 
1.

 
It’

s a
n 

en
la

rg
em

en
t 

2.
 

Th
e 

sc
al

e 
fa

ct
or

 (i
f t

he
 im

ag
e 

is 
sm

al
le

r t
ha

n 
th

e 
ob

je
ct

 
th

e 
sc

al
e 

fa
ct

or
 is

 fr
ac

tio
na

l e
.g

. ½
)  

3.
 

Th
e 

ce
nt

re
 o

f e
nl

ar
ge

m
en

t g
iv

en
 a

s a
 co

or
di

na
te

 

Ci
rc

le
 T

he
or

em
s  

Co
ng

ru
en

t t
ria

ng
le

s 

 

Ci
rc

le
s 

 
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴
=
𝜋𝜋𝑟𝑟

2  
 

 
Se

ct
or

 𝐴𝐴
𝐴𝐴𝐴𝐴
𝐴𝐴
=

𝜃𝜃 36
0
𝜋𝜋𝑟𝑟

2  
 

𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶
𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝐶𝐶𝐶𝐶
𝐶𝐶
=
𝜋𝜋𝜋𝜋

  
Ar

c l
en

gt
h 

= 
𝜃𝜃 36
0
𝜋𝜋𝜋𝜋

 
 

Si
m

ila
r s

ha
pe

s 
Sa

m
e 

sh
ap

e,
 d

iff
er

en
t s

id
es

 
Th

e 
ra

tio
 o

f t
he

 le
ng

th
s o

f c
or

re
sp

on
di

ng
 si

de
s a

re
 

eq
ua

l 
 Le

ng
th

 sc
al

e 
fa

ct
or

 =
 x 

 Ar
ea

 sc
al

e 
fa

ct
or

 =
 x

2   
 Vo

lu
m

e 
sc

al
e 

fa
ct

or
 =

 x
3   

  

Py
th

ag
or

as
’ T

he
or

em
 𝑎𝑎2

+
𝑏𝑏2

=
𝑐𝑐2

 
 On

ly
 a

pp
lie

s t
o 

rig
ht

 a
ng

le
d 

tr
ia

ng
le

s. 
Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

he
ig

ht
 o

f a
n 

iso
sc

el
es

 tr
ia

ng
le

 
    Ca

n 
be

 u
se

d 
to

 fi
nd

 th
e 

le
ng

th
 d

ist
an

ce
 b

et
w

ee
n 

tw
o 

co
or

di
na

te
s 

 

Al
w

ay
s u

se
 tr

ac
in

g 
pa

pe
r. 

De
sc

rib
e:

 

1.
 

It’
s a

 ro
ta

tio
n 

2.
 

Si
ze

 o
f r

ot
at

io
n 

in
 d

eg
re

es
 

3.
 

Or
ie

nt
at

io
ns

: c
lo

ck
w

ise
 o

r 
an

tic
lo

ck
w

ise
 

4.
 

Ce
nt

re
 o

f r
ot

at
io

n 
gi

ve
n 

as
 a

 co
or

di
na

te
 (x

,y
) 

 

An
gl

e 
at

 th
e 

ce
nt

re
 is

 tw
ice

 th
e 

an
gl

e 
at

 th
e 

cir
cu

m
fe

re
nc

e 

An
gl

es
 in

 a
 se

m
ici

rc
le

 a
re

 9
0

. 

 An
gl

es
 in

 th
e 

sa
m

e 
se

gm
en

t a
re

 
eq

ua
l. 

 Op
po

sit
e 

an
gl

es
 o

f a
 cy

cli
c 

 Al
te

rn
at

e 
se

gm
en

t t
he

or
em

. 

 Ta
ng

en
ts

 fr
om

 a
n 

ex
te

rn
al

 
po

in
t a

re
 e

qu
al

 in
 le

ng
th

. 

 Th
e 

ta
ng

en
t t

o 
a 

cir
cle

 is
 

pe
rp

en
di

cu
la

r (
90

)
 to

 th
e 

ra
di

us
 

qu
ad

ril
at

er
al

 a
dd

 u
p 

to
 1

80
.
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Estim
ate 

Round each value to one significant figure 
 

Recurring Decim
als 

Form
 tw

o equations w
here the digits follow

ing the 
decim

al point are the sam
e, and therefore can be 

cancelled 

Percentages 
 Finding percentages of an am

ount 
1%

  
÷100 

5%
 

÷20 
20%

 
÷5 

25%
 

÷4 
50%

 
÷2 

 M
ultipliers: 

 
To find the m

ultiplier for a percentage, divide by 100 
 Use m

ultipliers on a calculator paper 
e.g. 35%

 of 370 = 0.35 x 370  
  Increasing and decreasing a given am

ount  
Calculator:  

  
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑥𝑥 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚=

𝑛𝑛𝑛𝑛𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
 

 Non-calculator: find the increase or decrease and add 
 

 
to the original am

ount 
 Finding percentage increase or decrease (profit/loss) 

𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖/𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂

×
100 

 W
riting an am

ount as a percentage of the original  
𝐴𝐴𝐴𝐴

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝑂𝑂𝑂𝑂𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ×

100 
 Reverse Percentage – finding the original am

ount 
 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴=

 𝑁𝑁𝑁𝑁𝑁𝑁 𝐴𝐴𝐴𝐴
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

 

 

Standard form
 

 𝑎𝑎
×

10 𝑛𝑛, w
here 1

≤
𝑎𝑎

<
10 

Reciprocal 
 Reciprocal of 7 is 17 ,reciprocal of 23  is 32  etc 
 

Upper and low
er bounds 

Look at the value above and below
 for the sam

e place 
value. LB and UB w

ill be half w
ay betw

een these points 
 e.g. 17 rounded to the nearest integer 
    e.g. 24.6 roudned to one decim

al place.  
 

LB = 24.55, UB = 24.65 

Sequences 
Fibonacci sequence: 1, 1, 2, 3, 5, 8, 13, 21 
Geom

etric Sequence: each term
 is m

ultiplied but he 
sam

e constant to get the next num
ber. 

 E.g. 3, 12, 48, 191, …
. (x by 4 each tim

e) 
 Sim

plifying Surds 
Find a factor that is a square num

ber 
√ 96

=
√ 16×

6
=

4√ 6 
 M

anipulating surds √𝑎𝑎𝑎𝑎
=

√ 𝑎𝑎
×

√𝑏𝑏 

√ 𝑎𝑎𝑏𝑏
=

√ 𝑎𝑎√ 𝑏𝑏  

Rationalising Surds 
Rationalise by rem

oving any surds from
 the 

denom
inator  

E.G w
ith surd. 

2√ 3
√ 5

=
2√ 3×

√ 5
√ 5×

√ 5
=

2√ 3×
5

√ 5
×

5
=

2√ 15
√ 25

=
2√ 15

5
 

E.G w
ith surd expressions m

ultiply by top and bottom
 

by the denom
inator w

ith the opposite sign. 
5

3+
√ 2

=
5×

( 3−
√ 2)

( 3+
√ 2) ×

( 3−
√ 2) =

5( 3−
√ 2)

9−
√ 4

=
5( 3−

√ 2)
7

 
 

Fractions 
 Add and Subtract – ensure the fractions have the sam

e 
denom

inator before adding num
erators 

45 −
13

=
1215 −

515
=

715  
 M

ultiply – m
ultiply num

erators and denom
inators 

45 ×
13

=
415  

  Divide – take reciprocal of the second fraction and then 
m

ultiply the new
 num

erators and denom
inators 

45 ÷
13

=
45 ×

31
=

125
=

2 25  

Num
ber Ratio and Proportion - Higher 
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Gr
ow

th
 &

 D
ec

ay
 / 

Co
m

po
un

d 
in

te
re

st
 

 
𝑜𝑜𝑜𝑜

𝑜𝑜𝑜𝑜
𝑜𝑜𝑜𝑜

𝑜𝑜𝑜𝑜
 𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎
𝑎𝑎𝑎𝑎

×
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚


𝑚𝑚

𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑡𝑡𝑡𝑡

𝑡𝑡
𝑡𝑡  

 W
he

re
 th

e 
m

ul
tip

lie
r i

s t
he

 p
er

ce
nt

ag
e,

 in
cr

ea
se

 o
r 

de
cr

ea
se

 fr
om

 1
00

%
, c

on
ve

rt
ed

 to
 a

 d
ec

im
al

. 
e.

g.
  

30
%

 d
ec

re
as

e 
is 

70
%

 =
 0

.7
 

30
%

 in
cr

ea
se

 is
 1

30
%

 =
 1

.3
 

Di
vi

di
ng

 b
y 

de
cim

al
s: 

1.
 

W
rit

e 
th

e 
ca

lcu
la

tio
n 

as
 a

 fr
ac

tio
n 

2.
 

Fo
rm

 a
n 

eq
ui

va
le

nt
 fr

ac
tio

n 
to

 m
ak

es
 in

te
ge

rs
 

(m
ul

tip
ly

 b
y 

po
w

er
s o

f 1
0)

 
3.

 
Us

e 
sh

or
t d

iv
isi

on
 (b

us
 st

op
) t

o 
ca

lcu
la

te
 

 e.
g.

   
46

0 
÷ 

0.
4 

 =
 46

0
0.

4
=

 46
00 4

  =
 1

15
0 

Co
nv

er
sio

ns
 

10
 m

ill
im

et
re

s =
 1

 ce
nt

im
et

re
 

  1
5 

m
in

ut
es

 =
 0

.2
5 

ho
ur

s 
10

0 
ce

nt
im

et
re

s =
 1

 m
et

re
  

  3
0 

m
in

ut
es

 =
 0

.5
 

ho
ur

s 
10

00
 m

et
re

s =
 1

 k
ilo

m
et

re
  

  4
5 

m
in

ut
es

 =
 0

.7
5 

ho
ur

s 
10

00
cm

3 
= 

1 
lit

re
 

 
  1

00
0g

 =
 1

 k
ilo

gr
am

 
10

00
m

l =
 1

 li
tr

e  
 

  1
00

0k
g 

= 
1 

to
nn

e 
C

om
po

un
d 

U
ni

ts
 (r

ea
rr

an
ge

 a
s 

ne
ce

ss
ar

y)
  

         

Er
ro

r I
nt

er
va

ls 
le

as
t p

os
sib

le
 v

al
ue

 ≤
 x

 <
 g

re
at

es
t p

os
sib

le
 v

al
ue

 
 e.

g.
 A

 fe
nc

e 
is 

30
 m

 lo
ng

 to
 th

e 
ne

ar
es

t 1
0 

m
.  

 
 

25
 m

 ≤
  l

 ˂
 3

5 
m

 
 T

ru
nc

at
io

n 
Tr

un
ca

tio
n 

is
 a

 m
et

ho
d 

of
 a

pp
ro

xi
m

at
in

g 
a 

de
ci

m
al

 n
um

be
r 

by
 d

ro
pp

in
g 

al
l d

ec
im

al
 p

la
ce

s p
as

t a
 c

er
ta

in
 p

oi
nt

 w
ith

ou
t 

ro
un

di
ng

. 
 e.

g.
 T

ru
nc

at
e 

3.
14

15
92

65
 to

 4
 d

ec
im

al
 p

la
ce

s. 
 

 
= 

  3
.1

41
5 

Ne
ga

tiv
e 

nu
m

be
rs

 
Ad

di
ng

 a
nd

 su
bt

ra
ct

in
g:

 (v
er

tic
al

 n
um

be
r l

in
es

 h
el

p)
 

-3
 –

 5
 =

  -
 8

 
-3

 +
 5

 =
 2

 
-3

 - 
- 5

 =
 -3

 +
 5

 =
 2

 
-3

 - 
+ 

5 
= 

-3
 –

 5
 =

 -8
 

-3
 +

 - 
5 

= 
-3

 –
 5

 =
 -8

 
 M

ul
tip

ly
in

g 
an

d 
di

vi
di

ng
:  

Di
ffe

re
nt

 si
gn

s –
 a

ns
w

er
 w

ill
 b

e 
ne

ga
tiv

e 
+ 

x -
 =

 -,
   

- x
 +

 =
 - 

Sa
m

e 
sig

ns
 –

 a
ns

w
er

 w
ill

 b
e 

po
sit

iv
e 

 
- x

 - 
= 

+ 
Pr

od
uc

t r
ul

e 
If 

th
er

e 
ar

e 
m

 w
ay

s t
o 

do
 o

ne
 th

in
g 

an
d 

n 
w

ay
s t

o 
do

 
an

ot
he

r, 
th

en
 th

er
e 

ar
e 

 m
 x

 n
 w

ay
s t

o 
do

 b
ot
h 

 

Or
de

r o
f o

pe
ra

tio
ns

 
Br

ac
ke

t 
In

di
ce

s 
Di

vi
sio

n 
an

d 
M

ul
tip

lic
at

io
n 

Ad
di

tio
n 

an
d 

Su
bt

ra
ct

io
n 

 

Ro
un

di
ng

 to
 si

gn
ifi

ca
nt

 fi
gu

re
s 

St
ar

t f
ro

m
 th

e 
fir

st
 n

on
-z

er
o 

nu
m

be
r a

nd
 ro

un
d 

as
 

no
rm

al
, b

ut
 e

ns
ur

e 
th

e 
pl

ac
e 

va
lu

e 
is 

co
rr

ec
t 

e.
g.

 3
45

,6
35

 to
 2

SF
 =

 3
50

,0
00

 
   

   
  0

.0
06

08
21

 to
 3

SF
  =

 0
.0

60
8 

 
In

de
x L

aw
s 

𝑎𝑎𝑛𝑛
×

𝑎𝑎𝑚𝑚
=

𝑎𝑎𝑛𝑛+
𝑚𝑚

 
𝑎𝑎𝑛𝑛

÷
𝑎𝑎𝑚𝑚

=
𝑎𝑎𝑛𝑛−

𝑚𝑚
 

(𝑎𝑎
𝑛𝑛 )𝑚𝑚

=
𝑎𝑎𝑛𝑛𝑛𝑛

 
𝑎𝑎0

=
1 

𝑎𝑎−𝑛𝑛
=

1 𝑎𝑎𝑛𝑛 

𝑎𝑎𝑛𝑛 𝑚𝑚
=

√𝑎𝑎
𝑛𝑛

𝑚𝑚
 

Pr
im

e 
Fa

ct
or

isa
tio

n 
 

 
 

HC
F a

nd
 LC

M
 o

f 9
0 

an
d 

12
0 

(F
ac

to
r T

re
e 

&
 V

en
n 

Di
ag

ra
m

) 
 

 
 

 
 

 
HC

F 
is 

th
e 

pr
od

uc
t o

f c
om

m
on

 fa
ct

or
s 

 
 

 
 

 
 

LC
M

 is
 th

e 
pr

od
uc

t o
f c

om
m

on
 fa

ct
or

s a
nd

 re
m

ai
ni

ng
 fa

ct
or

s.
 

 
 

 
 

 
 

 
 

 
 

 
HC

F:
  2

x3
x5

 
 

 
 

 
 

 
 

 
 

 
 

LC
M

:  
23 x3

2 x5
 

   
  

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴


=
𝐹𝐹𝐹𝐹𝐹𝐹

𝐹𝐹
𝐹𝐹

𝑃𝑃𝑃𝑃𝑃𝑃
𝑃𝑃

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃


 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷


𝐷𝐷
=

𝑀𝑀
𝑀𝑀𝑀𝑀𝑀𝑀


𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉




 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆


𝑆𝑆
=

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷





𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
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Frequency Polygons 
1. 

Plot frequency at the m
id-point 

2. 
Join w

ith straight lines 

 
 

Cum
ulative Frequency Diagram

s and Box Plots  

Averages from
 a frequency table 

M
ean: ∑

𝑓𝑓𝑓𝑓
∑

𝑓𝑓
; w

here, 𝑤𝑤
 is the m

idpoint of the group. 
 M

edian group: find w
hich group the  𝑛𝑛+12

𝑡𝑡ℎ, value lies. 
W

here, 𝑛𝑛 is the total frequency.   
 E.G. in this table 51.5

th value w
hich lies in group 

         8
<

𝑤𝑤
≤

12 (using the cum
ulative frequency 

Histogram
s 

 FD = Frequency density 
 

𝐹𝐹𝐹𝐹
=

 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑊𝑊

𝑊𝑊𝑊𝑊𝑊𝑊ℎ  
  

Venn Diagram
s  

Notation 
A – all elem

ents in A 
A’ – all elem

ents not in A 
B – all elem

ents in B 
B’ – all elem

ents not in B 
A Ս B – all the elem

ents in A or B or both   
A Ո B – all the elem

ents in both A and B 

Expected outcom
es 

Relative frequency: 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 ÷
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

 Expected outcom
e = probability x num

ber of trials 
 E.g. A biased spinner is spun 800 tim

es. The 
probabilities is lands on each colour is below

. The 
probability of it landing on red is the sam

e as the 
probability of it landing on green. How

 m
any tim

es 
w

ould you expect yellow
 to com

e up.  
    P(Y) = (1 – 0.48 – 0.2) ÷ 2 = 0.32  ÷ 2 = 0.16 
 Expected yellow

 = 0.16 x 800 = 128 

Tree diagram
s 

           
1. 

Probability that a red counter is picked both 
tim

es      P(RR) = 25  x 25 =
 425  

 
2. 

Probability that the counters are different 
colours = P(RB) + P(BR) = 25  x 35  +

 35  x 25 =
 1225  

 

M
ultiply along the 

branches to find each 
probability. 

  

Inform
ation given: 

90 pupils w
ere 

surveyed 
52 said they ow

ned 
a laptop. 
45 said they ow

ned 
a tablet. 
23 said they ow

ned 
both. 

 

Probability and Statistics - Higher 
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te
rm

 in
st

ea
d 

of
 ‘a

m
ou

nt
 o

f l
ig

ht
’.

𝑑𝑑𝑖𝑖
𝑠𝑠𝑡𝑡
𝑎𝑎𝑛𝑛

𝑐𝑐𝑒𝑒
𝑓𝑓𝑟𝑟
𝑜𝑜𝑚𝑚

𝑠𝑠𝑜𝑜
𝑢𝑢𝑟𝑟
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ledge O
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rganisation of an ecosystem

The ‘m
iddle’ value in the list of num

bers
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• w
hen a m

etal reacts w
ith oxygen the m

ass 

• therm
al decom

positions of m
etal 

• represent the distribution of results and 

• use the range of a set of m
easurem

ents 

• the reaction m
ay not go to com

pletion because it is reversible 
• som

e of the product m
ay be lost w

hen it is separated
• som

e of the reactants m
ay react in w

ays different to the expected 
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𝑚𝑚
𝑚𝑚𝑚𝑚
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𝑟𝑟𝑟𝑟
𝑟𝑟𝑟𝑟

𝑜𝑜𝑜𝑜
𝑟𝑟𝑟𝑟𝑟𝑟
𝑟𝑟
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟


=

𝑞𝑞𝑞𝑞
𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞


𝑞𝑞
𝑜𝑜𝑜𝑜

re
ac
ta
nt

𝑢𝑢𝑢𝑢
𝑢𝑢𝑢𝑢

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡

𝑡𝑡
𝑡𝑡𝑡𝑡

OR
…

𝑚𝑚
𝑚𝑚𝑚𝑚
𝑚𝑚
𝑟𝑟𝑟𝑟
𝑟𝑟𝑟𝑟

𝑜𝑜𝑜𝑜
𝑟𝑟𝑟𝑟𝑟𝑟
𝑟𝑟
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟


=

𝑞𝑞𝑞𝑞
𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞


𝑞𝑞
𝑜𝑜𝑜𝑜

pr
od

uc
t𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓





𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑡𝑡𝑡𝑡

𝑡𝑡
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found in the Earth’s crust. It is the 

••

••

•

•

•

Know
ledge O

rganiser –
5.7 O

rganic Chem
istry



86 | Science - Chemistry

→ →
 C

Kn
ow

le
dg

e 
O

rg
an

ise
r –

5.
7 

O
rg

an
ic

 C
he

m
ist

ry

• • •



Science - Chemistry |  87



88 | Science - Chemistry



Science - Chemistry |  89

•• •

➢
••

➢
Exam

ple: ‘pure’ orange juice is not chem
ically pure but 

doesn’t have any chem
icals added that aren’t from

 oranges..
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610 =
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810 =
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there’s a fault, stops appliance becom
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6.5.1.2 Contact and non-contact forces

•
–

•
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The w
eight of an object acts at an object’s ‘

m
ass’
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6.5.4.2.1  New
ton’s first law

6.5.4.2.2 New
ton’s second law

••

6.5.4.2.3  New
ton’s third law

Δv

(𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣) 2−
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣

2

=
2
×

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
×

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
•

finalvelocity,v,in
m

etrespersecond,m
/s

•
initialvelocity,u,in

m
etrespersecond,m

/s
•

acceleration,a,in
m

etrespersecond
squared,m

/s2
•

distance,s,in
m

etres,m

••
∆

•••
–

Average
acceleration can also be calculated using:

••
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𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝑇𝑇

=
1

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
(𝑓𝑓)

𝑊𝑊
𝑊𝑊𝑊𝑊𝑊𝑊𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑣𝑣
=
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

𝑓𝑓
×
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤(λ)

𝑊𝑊
𝑊𝑊𝑊𝑊𝑊𝑊𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑣𝑣
=
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓

𝑓𝑓
×
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤(λ)
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