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2 | Introduction

Year 9 Subject Page 

Introduction 2 - 5

Art 6-13

Computing 14-19

Drama 20-27

Design &Technology 28-33

English 34-36

Food 37-39

Geography 40-45

History 46-48

Mathematics 50-66

MFL - French 67-73

MFL - German 74-79

Music 80-85

Physical Education 86-94

Religion & Philosophy 95-99

Science 100-129

Year 9: 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 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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Co
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 d
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I r
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nd

 in
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y w
riti
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 ?
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ys
e 

 
Sy
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lly
 b
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ak

 d
ow

n 
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e 
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em
e 

of
 th

e 
qu
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tio

n 
in

to
 p

ar
ts

 a
nd

 e
xa

m
in

e 
ea

ch
 in

 tu
rn

. Y
ou

 sh
ou

ld
 in

clu
de

 d
es

cr
ip

tio
n,

 e
xp

la
na

tio
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 a
nd

 e
vi

de
nc
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to
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h 

co
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. 

An
no

ta
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An

no
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 e
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Lik
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re
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 p
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r y
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pi

ni
on

 o
n 
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e 
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cc
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s a
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s f
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lu
re

s t
o 

re
ac

h 
an

 in
fo

rm
ed

 
ju

dg
em

en
t. 

Ca
lcu

la
te

 
Yo

u 
ne

ed
 to

 u
se

 th
e 

da
ta

 (n
um

be
rs

) w
ith

in
 th

e 
qu

es
tio

n,
 o

r r
es

ou
rc

e 
th

at
 th

e 
qu

es
tio

n 
is 

ba
se

d 
on

, a
nd

 a
pp

ly
 a

 m
at

he
m

ati
ca

l f
un

cti
on

 to
 g

et
 y

ou
r a

ns
w

er
.  

Co
m

pa
re

 
An

 e
ffe

cti
ve

 co
m

pa
ris

on
 w

ill
 m

ak
e 

cle
ar

 re
fe

re
nc

es
 to

 b
ot

h 
sim

ila
riti

es
 a

nd
 

di
ffe

re
nc

es
 b

et
w

ee
n 

th
e 

ite
m

s w
ith

in
 th

e 
qu

es
tio

ns
.  

  

Co
m

pl
et

e 
Yo

u 
ar

e 
di

re
ct

ed
 to

 u
se

 in
fo

rm
ati

on
 a

va
ila

bl
e 

to
 yo

u 
(a

 re
so

ur
ce

 w
ith

 th
e 

qu
es

tio
n 

or
 yo

ur
 k

no
w

le
dg
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 to

 fi
ni

sh
 a

 ta
sk

. T
hi

s i
s m

os
t c

om
m

on
ly 

lin
ke

d 
to

 
clo

ze
 p

ar
ag

ra
ph

s (
a.

k.
a.

 g
ap

-fi
ll)

 st
yle

 q
ue

sti
on

s. 

Co
nt

ra
st

 
W

riti
ng

 to
 sh

ow
 co

nt
ra

st
 w

ill
 m

ak
e 

cle
ar

 re
fe

re
nc

es
 to

 ju
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 d
iff

er
en

ce
s b
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tw

ee
n 

th
e 

ite
m

s w
ith

in
 th

e 
qu

es
tio

ns
.  

  

De
fin

e 
 

Gi
ve

 a
 d

efi
ni

tio
n 

(p
re

cis
e 

m
ea

ni
ng

) o
f t

he
 fe

at
ur

e 
or

 it
em

 re
fe

re
nc

ed
 in

 th
e 

qu
es

tio
n.

, s
uc

h 
as

 a
 w

or
d,

 p
hr

as
e,

 co
nc

ep
t o

r p
hy

sic
al

 q
ua

nti
ty

. 

De
sc

rib
e 

W
rit

e 
de

ta
ils

 o
f w

ha
t t

he
 fe

at
ur

e/
ite

m
 o

r t
he

m
e 

ar
e 
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w
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 th

e 
qu

es
tio

n.
 

Do
 n
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 e
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in
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 d

es
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re
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ire
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. 

Di
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m
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Experim
enting

7.D
eveloping your ideas through experim

ents and different m
aterials 

U
nderstanding the properties of different m

aterials can help you m
ake effective choices in art and 

design w
ork. Try different m

aterials to find out w
hich you enjoy w

orking w
ith, and w

hich produce 
effects you are interested in. Even if som

ething is unsuccessful, you w
ill have show

n that you have 
tried and learned valuable lessons. 

9.D
ry m

edia - M
aterials w

hich are used dry include: pencil, 
charcoal, pen and pastels. 
Pencil
G

raphite pencils com
e in different grades: 6H (very hard) to 6B 

(very soft). The harder pencils can be used to create very 
precise lines. They are useful for detailed design w

ork. Softer 
pencils are less good for detail as the m

arks they m
ake tend to 

be thicker and less precise. U
sing a softer pencil allow

s you to 
produce very dark tones or to blend tones. 
Techniques
• Vary the pressure of the pencil or use the pencil on its side.
• Create graduated tone by blending from

 light to dark.
• Cross-hatch – build up criss-cross lines to create different 
tonal values.
• Directional line – curve your lines and shading w

ith the shape 
of the object.

12.
W

atercolour

https://youtu.be/aO
SaQ

50xeAM
The paint is transparent and w

orks best on light paper. Colours can be 
lightened by adding w

ater rather than adding w
hite.

Techniques
• U

se w
atercolour or ink as a w

ash all across your paper to create a 
coloured background.
• Experim

ent w
ith painting into w

et w
atercolour and dry w

atercolour. 

13.
M

ixed m
edia

https://youtu.be/rQ
p9DLiIcoc

U
sing a com

bination of different m
edia. 

This m
ay be as sim

ple as com
bining 

draw
ing and painting, oil pastel w

ith paint 
or creating a background of different 
papers to w

ork over w
ith paint or ink.

8.Recording your experim
ents through annotation

https://youtu.be/cfQ
rw

IsiAVs?list=PLqYzJxU
XO

dU
grN

osQ
0sov6

2LZRsEM
iq2i

It is im
portant to record your experim

ents w
ith 

m
aterials and techniques. Concentrate on those 

that w
orked w

ell - these can be useful later on 
w

hen presenting and evaluating your w
ork. 

Keep a reference to the unsuccessful 
experim

ents too - these can be useful to look 
back on and reflect on your choices.

11.
Ink
https://youtu.be/ca-pPU

m
S6bw

Ink com
es as a liquid and has m

any of 
the sam

e properties as w
atercolour. It 

is good for creating im
ages w

ith 
vibrant colours. You could try using 
sticks, tw

igs or other objects instead of 
a brush..

10. 
https://youtu.be/ppBdIj2pEU

c

Collage
Gluing tissue, new

spaper and 
other papers dow

n onto your 
surface to create your artw

ork. 
Papers can be torn or cut and 
bring texture to your w

ork.

14.
Acrylic https://youtu.be/cDzcoyeaRKI

Acrylic paint is opaque and therefore you 
can layer light colours over dark ones as 
w

ell. This allow
s you to add dow

n a 
background first then layer your colours 
and tones over the top. It also m

eans 
that you can easily rectify any m

istakes.
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Sk
ill
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Creativity

22.
AO

4 – Final outcom
es and bodies of w

ork.
“Present a personal and m

eaningful response that 
realises intentions and dem

onstrates understanding of 
visual language”

All of your prepatory w
ork leads up to your personal 

response or final piece. To m
ake a successful final piece, 

you m
ust:

•Clearly link your final piece w
ith your preparatory w

ork.
•M

ake sure your final piece links to your artist research.
•Review

 and refine your ideas so that you are com
pletely 

happy w
ith them

.
•Com

plete your experim
ents w

ith m
aterials, com

position 
and construction so that you feel in control of w

hat you 
are doing before you start your final piece.

23.
Elem

ents of com
position in art  https://youtu.be/Vw

U
Z3PivD

6I
•U

nity:Do all the parts of the com
position feel as if they belong together, or does som

ething feel aw
kw

ardly out of place?
•Balance:Balance is the sense that the painting "feels right" and not heavier on one side.Having a sym

m
etrical arrangem

ent 
adds a sense of calm

, w
hereas an asym

m
etrical arrangem

ent creates a m
ore dynam

ic feeling. 
•M

ovem
ent:There are

m
any w

ays to give a sense of m
ovem

ent in a painting, such as the arrangem
ent of objects, the position 

of figures, the flow
 of a river.You can also use leading lines (a photography term

 applicable to painting). 
•Rhythm

:In m
uch the sam

e w
ay m

usic does, a piece of art can have a rhythm
 or underlying beat that leads your eye to view

 
the artw

ork at a certain pace. Look for the large underlying shapes (squares, triangles, etc.) and repeated color.
•Focus: The view

er's eye ultim
ately w

ants to rest on
the "m

ost im
portant" thing or focal point in the painting, otherw

ise the 
eye feels lost, w

andering around in space.
•Contrast:Paintings w

ith high contrast—
strong differences betw

een light and dark, for exam
ple—

have a different feel than 
paintings w

ith m
inim

al contrast in light and dark.In addition to light and dark,contrast can be differences in shape, color, size, 
texture, type of line, etc.
•Pattern:A regular repetition of lines, shapes, colors, or values in a com

position.
•Proportion:How

 things fit together and relate to each other in term
s of size and scale; w

hetherbig or sm
all, nearby or 

distant.

26.
Rule of odds
The "rule of odds" suggests that an 
odd num

ber of subjects in an im
age is 

m
ore interesting than an even 

num
ber. So if you have m

ore than 
one subject in your picture, the 
suggestion is to choose an 
arrangem

ent w
ith at least three 

subjects. 

27.
Rule of thirds
The rule of thirds is a com

position 
guide that states that arranging the 
im

portant features of an im
age on or 

near the horizontal and vertical lines 
that w

ould divide the im
age into 

thirds horizontally and vertically is 
visually pleasing. 

24.
Foreground, M

idground, Background
Foreground
The part of a scene that is nearest to the view

er. It doesn’t have 
to be front and center in a com

position. 
Background
The scene behind the m

ain object of the com
position, w

hich 
gives context and a fram

ew
ork for the piece.

M
iddle ground

The m
iddle ground is everything betw

een the foreground and 
background. 

25.
Leading lines
Leading lines can be used to direct the view

er's 
eye into and around the painting. Leading lines 
can be actual lines, such as the lines of a fence 
or railroad, or they can be im

plied lines, such as 
a row

 of trees or curve of stones or circles.
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3D
 D

esign skills

33.
D

eveloping your ideas through experim
ents and different m

aterials 
U

nderstanding the properties of different m
aterials can help you m

ake effective choices in art and 
design w

ork. Try different m
aterials to find out w

hich you enjoy w
orking w

ith, and w
hich produce 

effects you are interested in. Even if som
ething is unsuccessful, you w

ill have show
n that you have 

tried and learned valuable lessons. 

35.
Cardboard Construction
https://youtu.be/m

lO
abQ

1_98I

Different types of cardboard:
Corrugated – good for curves
Single layer – good for m

odelling easy to cut
2 ply Easier to cut – quite sturdy
3 ply Hard to cut – very strong
•

Fold – lightly score w
ith a knife and then bend

•
Slot - create tw

o slots on the pieces you w
ant top join and m

ove one into 
the other.

•
Flange -  Cut strips around the shape to bend back to glue on.

•
Bend – score lines dow

n the cardboard to allow
 it to bend.

Adhesives:
•

Hot glue 
•

PVA glue
•

Sticky tape
•

M
asking tape

37.
W

ire sculpting
W

ire can be used to create 
som

e interesting fram
ew

orks 
and shapes. It’s like 3d 
draw

ing! through bending and 
joining.
Health &

 Safety
U

se of pliers- m
ust be counted 

back in.
U

se of goggles to protect eyes.
G

loves m
ust be w

orn.

38.
M

ixed m
edia

U
sing a com

bination of different 
m

edia. This m
ay be as sim

ple as 
com

bining cardboard and w
ire,  clay 

and m
od roc w

ith paint or creating a 
fram

ew
ork that you cover in another 

m
aterial.

34.
Recording your experim

ents through 
annotation
It is im

portant to record your experim
ents w

ith 
m

aterials and techniques. Concentrate on those 
that w

orked w
ell - these can be useful later on 

w
hen presenting and evaluating your w

ork. 
Keep a reference to the unsuccessful 
experim

ents too - these can be useful to look 
back on and reflect on your choices.

36.
 M

od roc
M

od roc bandages are fabric that is covered in plaster of 
paris. The plaster of paris is w

etted and then dries to a 
hard finish. This is great for casting around objects.
H

ealth and safety
G

loves and an apron. U
se vaseline or cling film

. M
ake sure 

you don’t put any thing dow
n the sink.

39.
Clay
Clay or ceram

ics can be used to create a w
ide 

range of sculptures and effects. W
e have a kiln in 

school w
hich fires the clay to a hard finish.

Health and safety
Clay knives m

ust be counted back in.
Clay dust m

ust be kept to a m
inim

um
.
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Sketchbook skills

43.
Presenting w

ork
You don’t get loads of m

arks for presentation so you 
don’t w

ant to spend too long on it and you w
ant to keep 

it fairly sim
ple. It is m

eant to enhance your w
ork and 

show
 it off, not distract from

 it. To the side are som
e 

exam
ples of students w

ho have successfully linked their 
presentation w

ith the artist they are looking at.

’In-keeping’ presentation
’In-Keeping’ m

eans that the choices you m
ake on how

 to 
present your w

ork need to reflect w
hat you trying to 

present. For exam
ple if you are doing a page on an artist 

w
ho uses collage, then your background and title could  

be m
ade from

 collage. Another exam
ple w

ould be that 
you are presenting a design idea for your final piece and 
this design idea uses light blues in w

atercolour, 
therefore you use that colour and m

edia for your 
background and title.

Titles
Think about the font and the m

edia you use for your 
titles, 

Backgrounds
In keeping colour schem

e and m
aterials. Do not just 

paint your page one colour in acrylic paint. Look 
carefully at the w

ork you are presenting for inspiration.

44.
Annotating your sketchbook pages
Annotations are w

ritten explanations or critical com
m

ents added 
to art or design w

ork that record and com
m

unicate your thoughts.
Annotations can be used for your ow

n reference.

They can also be used to com
m

unicate inform
ation to the 

exam
iner that w

ill help explain your thoughts and decision-m
aking 

processes.

There are several reasons annotation m
ay be used, for exam

ple to:
•analyse the w

ork of an inspirational artist or designer
•analyse the success of a technique, idea orcom

position
•record a

technique or explain an idea
•explain how

 a particular artiststyle
or technique has influenced 

your w
ork

W
hat to include in annotation

Carefully placed annotation can com
plem

ent your visual w
ork as 

w
ell as explaining it

To annotate your w
ork successfully, you should explain:

•w
hat you have done and w

hy you did it
•how

 you did it, such as the
m

edia
and techniques used

•w
hy you chose a particular m

edium
 or technique

•how
 an artw

ork or design fits in w
ith your project

•w
hat aspects you like

•how
 you could im

prove the w
ork

•w
hat you think you w

ill do next
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How computers store text  |  Key Construct 5: Data Representation

A character is a symbol that can be represented and stored by the computer system.
The full collection of ALL of the characters that a computer can represent/store is called a character set.
Each character symbol is represented using a special number called a character code.

ASCII is the American Standard Code for Information Interchange. It can be used for writing in the English language.
Plain ASCII text is often stored using 7 bits per character.

A better version of ASCII is Extended ASCII. This can be used for writing in English, French, German, Spanish or Italian.
Extended ASCII allows more characters than original ASCII, but uses 8 bits (1 byte) to store each di�erent character code.
  Lächeln  bonjour à tous  ¡Rápidamente! 

Unicode is a better character set. It can represent any language in the world, including Russian and Chinese, not just English.
Unicode uses up to 32 bits (4 bytes) to store each character code.
Emoji pictures are character symbols from the Unicode character set. ASCII and Extended-ASCII do not contain any emojis.
  中文  русский  日本語  

Tiverton High School Year 9 Computing
Autumn Term Knowledge Organiser Part 1
Number Bases and Data Representation

Number bases and units of storage  |  Key Construct 5: Data Representation

 Binary means base-2

 Denary means base-10

 Hexadecimal means base-16

Humans traditionally use denary (base 10) when dealing with numbers.
Computers always use binary (base 2) to store and process digital data.

Electronic computers contain millions of tiny transistor components.
A transistor behaves like a switch, that can only be turned on or o�.
Because binary only uses two possible digits, these closely match the
on/o� states of the transistors that computers are made of.
The on or o� states of transistors can be used to represent the two di�erent
number symbols that binary uses:

 o� means 0
 on means 1

A bit is the smallest amount that a computer can store - one binary digit.

8-bit binary means a pattern of exactly 8 binary-digits.

8-bits allow 256 possible combinations between 00000000 and 11111111.

This is why 8 bits can represent between 0 and 255 in base ten.

1 byte  =   8 bits  (an ASCII character takes 1 byte)
1 kilobyte =   1000 bytes
1 megabyte =   1000 kilobytes  (or 1000 x 1000 bytes)
1 gigabyte =   1000 megabytes  (or 1000 x 1000 x 1000 bytes)
1 terabyte =   1000 gigabytes  (or 1000 x 1000 x 1000 x 1000 bytes)

128 64 32 16 8 2 14

0 1 0 0 1 1 00

( 1 x 64 )  +  ( 1 x 8 )  +  ( 1 x 2 )  =  74 in base ten

Converting Binary (base two)
to Denary (base ten)

CO
MP
UT
IN

G: 
IT >> DIGITAL-LITERACY >> COMPUTER SC

IE

NC
E.
..

10
01

How computers store images  |  Key Construct 5: Data Representation

Bitmap images are pictures that are made up of pixels (picture elements).

A pixel is a small coloured dot in a picture.

All of the pixels are arranged in a grid, a little bit like a mosaic.

The colour of each pixel is stored in the memory of the computer using binary digits... 1s and 0s.

The bit-depth of an image means how many binary digits are used to store each pixel.

A 1-bit image uses exactly 1 bit to store each pixel in the picture. This allows 2 possible colours.
A 2-bit image uses exactly 2 bits to store each pixel in the picture. This allows 4 possible colours.
An 8-bit image uses exactly 8 bits to store each pixel in the picture. This allows 256 possible colours.

Photoshop uses 24-bit images. It uses 24 bits to store each pixel. This allows 16,777,216 possible colours for realistic pictures.

Resolution means the density of the pixels in an image: how many pixels will �t into a certain area.
The resolution of an image de�nes how large the individual pixels are drawn.
The higher the resolution, the more life-like the image/better quality, but the more data will be included in the bitmap �le.

Most computer screens use 72 dots per inch - large pixels.
Many printers use 150 dots per inch or 300 dots per inch - the smaller pixels produce a more detailed picture on paper.

The colour-model used by a program controls how colours are mixed together to make pictures.

Most computer programs use the RGB (Red-Green-Blue) colour model to display images on the screen.
The colour of any pixel can be made by mixing red light, green light and blue light togther in varying amounts.

Many printers use the CMYK model. They combine the colours Cyan, Magenta, Yellow and Black in di�erent amounts.

Many image �les contain extra data, as well as the pixel data. The extra data is called meta-data.

Meta-data can be used by programs to reconstruct and display images from a �le of binary data:
It includes the width, the height, the resolution and the bit-depth of the image.

Extra meta-data can also be included in an image �le, such as the �le format, the date/time it was created,
who owns the copyright and the GPS coordinates of where a photo was taken. 

Converting Hexadecimal (base sixteen)
to Denary (base ten)

Hexadecimal is a more compact and convenient
way to represent large numbers than binary.

Large numbers can be represented using
fewer hexadecimal digits.

Hexadecimal numbers can only uses the
symbols 0123456789ABCDEF

 A means 10
 B means 11
 C means 12
 D means 13
 E means 14
 F means 15

How computer store audio (sounds and music)  |  Key Construct 5: Data Representation

To represent audio/sound inside a computer, soundwaves are converted to digital data.

First of all, a sound wave must be captured by a microphone as electrical signals.
The height of the sound wave can then be measured at regular intervals. We call each measurement a sample.
The number of sample measurements that are generated each second is called the sample-rate. This is measured in Hertz (Hz).
Each sample/measurement is stored in the computer using a binary number.
The number of binary digits used in each sample is called the sample-size.

A higher sample rate and sample size, leads to a larger audio-�le, but a better-quality recording.
A realistic audio �le will need to use thousands of samples a second. Common sample rates include 22050 Hz or 44100 Hz.

To reconstruct a sound from binary data, a audio �le needs to contain extra meta-data that describes how the binary data
is structured and how to play it back:
 Duration of the sound (how many seconds the recording lasts).
 Sample-Rate (how many samples were used each second e.g. 8000 Hz).
 Sample-Size (how many bits each sample contains e.g. 32 bits).
 Channels (how many speakers are needed e.g. 1 for mono, 2 for stereo).
 Date & time that the audio �le was created or last changed.
 Author, genre or copyright information about who created the recording.

2 groups of 16, plus D units.
( 2 x 16 ) + ( D x 1 )
( 2 x 16 ) + ( 13 x 1 )
32 + 13
45 in base 10.

16 1

2 D



Computing |  15

How computers store text  |  Key Construct 5: Data Representation

A character is a symbol that can be represented and stored by the computer system.
The full collection of ALL of the characters that a computer can represent/store is called a character set.
Each character symbol is represented using a special number called a character code.

ASCII is the American Standard Code for Information Interchange. It can be used for writing in the English language.
Plain ASCII text is often stored using 7 bits per character.

A better version of ASCII is Extended ASCII. This can be used for writing in English, French, German, Spanish or Italian.
Extended ASCII allows more characters than original ASCII, but uses 8 bits (1 byte) to store each di�erent character code.
  Lächeln  bonjour à tous  ¡Rápidamente! 

Unicode is a better character set. It can represent any language in the world, including Russian and Chinese, not just English.
Unicode uses up to 32 bits (4 bytes) to store each character code.
Emoji pictures are character symbols from the Unicode character set. ASCII and Extended-ASCII do not contain any emojis.
  中文  русский  日本語  

Tiverton High School Year 9 Computing
Autumn Term Knowledge Organiser Part 1
Number Bases and Data Representation

Number bases and units of storage  |  Key Construct 5: Data Representation

 Binary means base-2

 Denary means base-10

 Hexadecimal means base-16

Humans traditionally use denary (base 10) when dealing with numbers.
Computers always use binary (base 2) to store and process digital data.

Electronic computers contain millions of tiny transistor components.
A transistor behaves like a switch, that can only be turned on or o�.
Because binary only uses two possible digits, these closely match the
on/o� states of the transistors that computers are made of.
The on or o� states of transistors can be used to represent the two di�erent
number symbols that binary uses:

 o� means 0
 on means 1

A bit is the smallest amount that a computer can store - one binary digit.

8-bit binary means a pattern of exactly 8 binary-digits.

8-bits allow 256 possible combinations between 00000000 and 11111111.

This is why 8 bits can represent between 0 and 255 in base ten.

1 byte  =   8 bits  (an ASCII character takes 1 byte)
1 kilobyte =   1000 bytes
1 megabyte =   1000 kilobytes  (or 1000 x 1000 bytes)
1 gigabyte =   1000 megabytes  (or 1000 x 1000 x 1000 bytes)
1 terabyte =   1000 gigabytes  (or 1000 x 1000 x 1000 x 1000 bytes)

128 64 32 16 8 2 14

0 1 0 0 1 1 00

( 1 x 64 )  +  ( 1 x 8 )  +  ( 1 x 2 )  =  74 in base ten

Converting Binary (base two)
to Denary (base ten)
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How computers store images  |  Key Construct 5: Data Representation

Bitmap images are pictures that are made up of pixels (picture elements).

A pixel is a small coloured dot in a picture.

All of the pixels are arranged in a grid, a little bit like a mosaic.

The colour of each pixel is stored in the memory of the computer using binary digits... 1s and 0s.

The bit-depth of an image means how many binary digits are used to store each pixel.

A 1-bit image uses exactly 1 bit to store each pixel in the picture. This allows 2 possible colours.
A 2-bit image uses exactly 2 bits to store each pixel in the picture. This allows 4 possible colours.
An 8-bit image uses exactly 8 bits to store each pixel in the picture. This allows 256 possible colours.

Photoshop uses 24-bit images. It uses 24 bits to store each pixel. This allows 16,777,216 possible colours for realistic pictures.

Resolution means the density of the pixels in an image: how many pixels will �t into a certain area.
The resolution of an image de�nes how large the individual pixels are drawn.
The higher the resolution, the more life-like the image/better quality, but the more data will be included in the bitmap �le.

Most computer screens use 72 dots per inch - large pixels.
Many printers use 150 dots per inch or 300 dots per inch - the smaller pixels produce a more detailed picture on paper.

The colour-model used by a program controls how colours are mixed together to make pictures.

Most computer programs use the RGB (Red-Green-Blue) colour model to display images on the screen.
The colour of any pixel can be made by mixing red light, green light and blue light togther in varying amounts.

Many printers use the CMYK model. They combine the colours Cyan, Magenta, Yellow and Black in di�erent amounts.

Many image �les contain extra data, as well as the pixel data. The extra data is called meta-data.

Meta-data can be used by programs to reconstruct and display images from a �le of binary data:
It includes the width, the height, the resolution and the bit-depth of the image.

Extra meta-data can also be included in an image �le, such as the �le format, the date/time it was created,
who owns the copyright and the GPS coordinates of where a photo was taken. 

Converting Hexadecimal (base sixteen)
to Denary (base ten)

Hexadecimal is a more compact and convenient
way to represent large numbers than binary.

Large numbers can be represented using
fewer hexadecimal digits.

Hexadecimal numbers can only uses the
symbols 0123456789ABCDEF

 A means 10
 B means 11
 C means 12
 D means 13
 E means 14
 F means 15

How computer store audio (sounds and music)  |  Key Construct 5: Data Representation

To represent audio/sound inside a computer, soundwaves are converted to digital data.

First of all, a sound wave must be captured by a microphone as electrical signals.
The height of the sound wave can then be measured at regular intervals. We call each measurement a sample.
The number of sample measurements that are generated each second is called the sample-rate. This is measured in Hertz (Hz).
Each sample/measurement is stored in the computer using a binary number.
The number of binary digits used in each sample is called the sample-size.

A higher sample rate and sample size, leads to a larger audio-�le, but a better-quality recording.
A realistic audio �le will need to use thousands of samples a second. Common sample rates include 22050 Hz or 44100 Hz.

To reconstruct a sound from binary data, a audio �le needs to contain extra meta-data that describes how the binary data
is structured and how to play it back:
 Duration of the sound (how many seconds the recording lasts).
 Sample-Rate (how many samples were used each second e.g. 8000 Hz).
 Sample-Size (how many bits each sample contains e.g. 32 bits).
 Channels (how many speakers are needed e.g. 1 for mono, 2 for stereo).
 Date & time that the audio �le was created or last changed.
 Author, genre or copyright information about who created the recording.

2 groups of 16, plus D units.
( 2 x 16 ) + ( D x 1 )
( 2 x 16 ) + ( 13 x 1 )
32 + 13
45 in base 10.

16 1

2 D
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Decomposing problems and developing solutions  |  Key Construct 6: Problem Solving and Programming

A program is a sequence of instructions that the computer will carry out (execute).
Most programs need to be planned out very carefully in advance to make sure they don’t crash or do the wrong thing.

Decomposition means breaking a problem down into smaller parts, until each part is easy enough to understand and solve.

Abstraction means choosing only the most important details that are relevant to solving the problem, while ignoring
other details. When working out how to solve a problem, abstraction helps you avoid getting bogged down in too much detail.

An algorithm is a precise set of written steps that describe exactly how to solve a problem.

A �owchart is a diagram that shows how an algorithm works.

You can plan out the steps of a new program using pseudo-code... “false” code.
Pseudo-code is not a real programming language - you can’t type pseudo-code into a computer and then run it.

The point of pseudo-code is that it lets you write out the precise steps that will solve a problem.
It helps people make sure they really understand the problem they are trying to solve before writing real program code.

Once you have written out a pseudo-code solution and checked it is correct, you are much less likely to build errors into
your real program code.

You can then use your pseudo-code solution as a guide to help you to develop your real computer program using a programming
language, such as Python, BASIC, C, C++, C# or Java.

Writing solutions to problems using pseudo-code  |  Key Construct 6: Problem Solving and Programming

A sequence is a group of program statements that are executed in the correct order, one after the other.

Input means gathering some data from the keyboard or other input device and storing it in a variable:
  INPUT width

Output means displaying something on the screen:  PRINT “Your final score is”
       PRINT score
       PRINT “You have”, lives, “ left”

A variable is a named value that can change while your program is running e.g. score

Assignment means giving a value to a variable:  x =  3
       password = “orR1bLe”

Iteration means repeatedly executing parts of the program again and again in a loop: FOR time = 1 TO 10

           WHILE time < 60
Selection means making a decision.
Your program can select which part of the program code should be executed next:
          IF lives > 0 THEN
           PRINT “Lost a life”
          ELSE
           PRINT “Game Over”
          ENDIF

Relational Operator Symbols when making comparisons
 < less than  > greater than
 <= less than or equal to >= greater than or equal to
 == is the same as  != not the same as

Developing computer programs using Python  |  Key Construct 6: Problem Solving and Programming

Python is a high-level programming language. It can be used by beginners to create computer programs.

Many people use IDLE to create Python code. This is an Integrated Development Environment. It contains a text-editor for
writing Python code and other tools that are helpful to programmers.

When you save a new Python program, the �lename needs to end in .py so the computer knows it can be executed using Python.

If you make a mistake or type an error in your program, the code may not make sense when Python tries to execute it.
Python will stop running your program and try to show you where the error is in your code so you can �x it.
This is called a syntax error.

A comment is a line of text in your program code that the computer will not execute. It will be used by the computer when
running a Python program. It is used as a reminder or as an explanation to someone about how your code works.
To make text into a comment, type in the the # symbol at the start of the line of text.
 # Main menu starts here

Your programs can work with di�erent kinds of data values. We call these data-types.
 Integer  a whole number  e.g.  32, -7, 0

 Real  a number that can contain a decimal point, these are called "�oat" values in Python e.g. 3.14

 Boolean a value that can only hold one of two possible states, either True or False
 Character a SINGLE character symbol. e.g. one letter, one digit, a punctuation mark.  '?'
 String  a sequence of characters. e.g. 'This cheese smells.'

Most Python programs use variables. A variable is a named value that can be changed during the execution of a program.
When we set the value for a variable, we call this assignment (we are assigning a value).
Use the  =  assignment operator to set a value e.g.  password = '5ecRet123'

A print statement displays a line of text on the screen. This is an output.
Text enclosed by ' ' quotes will literally be displayed. Anything without  quotes will display the value of a variable.
 print( 'Hello' )
 print( password )
 print( ‘You have ’, lives, ‘ lives left.’ )

An input statement allows people to type useful data into a program once it is running.
Whenever you type a data value into the computer, the value must be stored in a variable (so the computer does not lose it).
 surname = input( 'Type in your surname... ' )

A program can make decisions while it is running to choose what should happen next. This is called selection.
It can decide whether or not something should happen, depending on whether a condition is found to be True or False.
 if guesses <= 5 :    if guesses <= 5 :
  print( 'Try again.' )   print( 'Try again.' )
       else :
        print( 'No guesses left.' )
Iteration means to carry out instructions more than once.

You can carry them out a certain, de�nite number of times using a for loop.
A for loop always counts how many times something has happened.
 for num in range( 1, 6 )  :
  print( num * 10 )

You can also carry out a sequence of instructions only while a certain condition holds True, using a while loop.
 while keepGoing == ‘yes’ :
  keepGoing = input( ‘Do you want to keep running this program?’ )

Arithmetic operators
 + Addition
 - Subtraction
 * Multiplication
 / Division
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Decomposing problems and developing solutions  |  Key Construct 6: Problem Solving and Programming

A program is a sequence of instructions that the computer will carry out (execute).
Most programs need to be planned out very carefully in advance to make sure they don’t crash or do the wrong thing.

Decomposition means breaking a problem down into smaller parts, until each part is easy enough to understand and solve.

Abstraction means choosing only the most important details that are relevant to solving the problem, while ignoring
other details. When working out how to solve a problem, abstraction helps you avoid getting bogged down in too much detail.

An algorithm is a precise set of written steps that describe exactly how to solve a problem.

A �owchart is a diagram that shows how an algorithm works.

You can plan out the steps of a new program using pseudo-code... “false” code.
Pseudo-code is not a real programming language - you can’t type pseudo-code into a computer and then run it.

The point of pseudo-code is that it lets you write out the precise steps that will solve a problem.
It helps people make sure they really understand the problem they are trying to solve before writing real program code.

Once you have written out a pseudo-code solution and checked it is correct, you are much less likely to build errors into
your real program code.

You can then use your pseudo-code solution as a guide to help you to develop your real computer program using a programming
language, such as Python, BASIC, C, C++, C# or Java.

Writing solutions to problems using pseudo-code  |  Key Construct 6: Problem Solving and Programming

A sequence is a group of program statements that are executed in the correct order, one after the other.

Input means gathering some data from the keyboard or other input device and storing it in a variable:
  INPUT width

Output means displaying something on the screen:  PRINT “Your final score is”
       PRINT score
       PRINT “You have”, lives, “ left”

A variable is a named value that can change while your program is running e.g. score

Assignment means giving a value to a variable:  x =  3
       password = “orR1bLe”

Iteration means repeatedly executing parts of the program again and again in a loop: FOR time = 1 TO 10

           WHILE time < 60
Selection means making a decision.
Your program can select which part of the program code should be executed next:
          IF lives > 0 THEN
           PRINT “Lost a life”
          ELSE
           PRINT “Game Over”
          ENDIF

Relational Operator Symbols when making comparisons
 < less than  > greater than
 <= less than or equal to >= greater than or equal to
 == is the same as  != not the same as

Developing computer programs using Python  |  Key Construct 6: Problem Solving and Programming

Python is a high-level programming language. It can be used by beginners to create computer programs.

Many people use IDLE to create Python code. This is an Integrated Development Environment. It contains a text-editor for
writing Python code and other tools that are helpful to programmers.

When you save a new Python program, the �lename needs to end in .py so the computer knows it can be executed using Python.

If you make a mistake or type an error in your program, the code may not make sense when Python tries to execute it.
Python will stop running your program and try to show you where the error is in your code so you can �x it.
This is called a syntax error.

A comment is a line of text in your program code that the computer will not execute. It will be used by the computer when
running a Python program. It is used as a reminder or as an explanation to someone about how your code works.
To make text into a comment, type in the the # symbol at the start of the line of text.
 # Main menu starts here

Your programs can work with di�erent kinds of data values. We call these data-types.
 Integer  a whole number  e.g.  32, -7, 0

 Real  a number that can contain a decimal point, these are called "�oat" values in Python e.g. 3.14

 Boolean a value that can only hold one of two possible states, either True or False
 Character a SINGLE character symbol. e.g. one letter, one digit, a punctuation mark.  '?'
 String  a sequence of characters. e.g. 'This cheese smells.'

Most Python programs use variables. A variable is a named value that can be changed during the execution of a program.
When we set the value for a variable, we call this assignment (we are assigning a value).
Use the  =  assignment operator to set a value e.g.  password = '5ecRet123'

A print statement displays a line of text on the screen. This is an output.
Text enclosed by ' ' quotes will literally be displayed. Anything without  quotes will display the value of a variable.
 print( 'Hello' )
 print( password )
 print( ‘You have ’, lives, ‘ lives left.’ )

An input statement allows people to type useful data into a program once it is running.
Whenever you type a data value into the computer, the value must be stored in a variable (so the computer does not lose it).
 surname = input( 'Type in your surname... ' )

A program can make decisions while it is running to choose what should happen next. This is called selection.
It can decide whether or not something should happen, depending on whether a condition is found to be True or False.
 if guesses <= 5 :    if guesses <= 5 :
  print( 'Try again.' )   print( 'Try again.' )
       else :
        print( 'No guesses left.' )
Iteration means to carry out instructions more than once.

You can carry them out a certain, de�nite number of times using a for loop.
A for loop always counts how many times something has happened.
 for num in range( 1, 6 )  :
  print( num * 10 )

You can also carry out a sequence of instructions only while a certain condition holds True, using a while loop.
 while keepGoing == ‘yes’ :
  keepGoing = input( ‘Do you want to keep running this program?’ )

Arithmetic operators
 + Addition
 - Subtraction
 * Multiplication
 / Division
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Storage devices  |  Key Construct 3: Computer Systems

Secondary storage devices are used for long term storage of data and instructions.

Programs and data are stored in �les. Files are stored even when the computer is switched o�.

We say that secondary storage is “persistent” or “non-volatile”.

    Magnetic Hard Disk Drive A high capacity device that can often store as much as 8 TB of data on one drive.
    Data is stored using tiny magnetised areas on a rapidly spinning metal disk.
    Magnetic hard-disks can be damaged accidentally by a sudden impacts or if it is dropped.
    Data can be corrupted or erased accidentally by magnetic �elds from speakers, or heat.

    Solid State Drive  An alternative to using a magnetic hard disk drive, but does not contain any moving parts.
    Data is stored using tiny components in solid-state circuits called �ash memory.
    Solid-state drives are not a�ected by magnetic �elds or extreme temperatures.
    They are very lightweight and impact-proof, making them ideal for use in laptops.
    They cannot hold quite as much data as magnetic disk drives and are more expensive per GB.
    Solid State Drives can sometimes start to wear out after data has been written to the same area
    a large number of times. Areas of the drive can then become less reliable for storing your data.

    Flash Memory Card  A tiny, portable memory card that can be used to transfer data between devices.
    They can usually store between 64 GB and  512 GB of data, although some hold even more.
    They are used in digital cameras and mobile phones, but can be read by many laptops and PCs.
    They are impact-proof but can be damaged by static-electricity if not handled carefully.

    USB Flash-Drive  A removable storage device that can be used to transfer �les from one computer to another.
    They are similar to solid-state drives and �ash memory cards. Their data is held in �ash memory.
    Flash drives are often encrypted to prevent breaches of sensitive data if they are lost.

    CD-ROM   A removable optical disk that stores data as tiny pits, burnt into the surface by a laser beam.
    A single CD-ROM can store as much as 900 MB of data.
    Highly portable, making it ideal for backing up �les or transferring data to other computers.
    Very cheap to manufacture, making them ideal to distribute software utilities and audio.
    CDs are not very durable. A scratch can make individual �les or the whole disk unreadable.

    DVD-ROM   A removable optical disk, similar to a CD-ROM, but with a much larger storage capacity.
    A single DVD-ROM can store enough compressed data for a whole feature-length movie.
    It can usually store at least 4.7 GB of data, although some types of DVD can store much more.
    Because a DVD can hold more data than a CD, they are used as installation disks for software.

    Blu-ray   An removable optical disk that can store enough data for several hours of HD video.

Laws that govern how we use computer technology  |  Key Construct 1: Impact of Digital Technology

The Data Protection Act 2018 covers how personal data may be used by companies and organisations.
It describes the type of data can be collected, how long data can be kept for and the need to keep data up to date/accurate.
It sets out restrictions on sending and using data. It also de�nes who is allowed to view or make use of data.

The Computer Misuse Act 1990 makes it illegal to use or to attempt to use computers to access computer systems without
permission. It also make it illegal to access computer systems with intent to commit a criminal o�ence, or to alter data
without permission (e.g. through the use of viruses, physical deletion etc).

Compression and �le-types  |  Key Construct 5: Data Representation

Music and video �les can contain a lot of data. Large �les and streams of data can take a long time to transfer over the Internet.
If the �le can be compressed, either by reorganising or reducing the amount of data, then it can be sent and received faster.

Compression re-organises a �le of data and saves it as a new compressed �le.
The compressed �le usually has a smaller �le size than the original.

It takes the computer time to compress the data – it’s got to work out how to organise the data in a more e�cient way.
Before you can use the data again, the computer needs to de-compress the �le.
It must re-organise the data again into a form that can be used easily.

Sometimes, parts of the original data are removed during compression. When the �le is uncompressed again, some of the data
will be lost forever. This is called lossy compression. The data that was removed can never be recovered again.

When compressing executable programs and text documents we need to use loss-less compression. Otherwise, if a program
instruction was lost, the program would not be the same. The meaning of a text document could also be changed.

Text Documents

 .txt is an uncompressed plain text document. The text �le contains only unformatted text characters.

 .rtf is an uncompressed rich-text �le.
  The text �le contains characters which can be formatted using bold, italics, colour, font sizes etc.

 .pdf is an Adobe Portable Document Format �le.
  It can hold rich-text, font de�nitions and high-quality vector diagrams.
  Because the �le contains the font de�nitions for each font face used it is portable - the document will
  look the same, regardless of the type of computer or phone being used.
  PDF �les can also compress text and pictures to reduce the amount of data that they hold.
Images

 .bmp is an uncompressed bitmap image format used widely by Microsoft Windows programs.

 .tif is an uncompressed high-quality bitmap image that can contain millions of colours.
  TIFF �le sizes can be very large as they often contain so much uncompressed data.

 .jpg is a bitmap image that uses lossy compression.
  JPEGs are used widely for photographs and can include millions of colours, making pictures very realistic.

 .gif is a compressed bitmap image that can only use up to 256 di�erent colours.
  This is only suitable for simple graphics and animations, or regions of �at colour that are all the same.

 .png is a Portable Network Graphic. This stores high-quality graphics using one or more separate layers.

Audio/Sound/Music

 .wav is an uncompressed audio waveform. These �les are often very large, but result in high-quality audio.

 .mp3 is an audio �le that uses lossy compression.
  The MP3 �le is usually approximately 10 times smaller than their original. The sound quality can be quite low.

Video/Movies

 .avi is an uncompressed video �le used widely by Microsoft Windows programs.

 .mp4 is a video �le that uses lossy compression.

Programs

 .exe is an uncompressed executable program �le.
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Storage devices  |  Key Construct 3: Computer Systems

Secondary storage devices are used for long term storage of data and instructions.

Programs and data are stored in �les. Files are stored even when the computer is switched o�.

We say that secondary storage is “persistent” or “non-volatile”.

    Magnetic Hard Disk Drive A high capacity device that can often store as much as 8 TB of data on one drive.
    Data is stored using tiny magnetised areas on a rapidly spinning metal disk.
    Magnetic hard-disks can be damaged accidentally by a sudden impacts or if it is dropped.
    Data can be corrupted or erased accidentally by magnetic �elds from speakers, or heat.

    Solid State Drive  An alternative to using a magnetic hard disk drive, but does not contain any moving parts.
    Data is stored using tiny components in solid-state circuits called �ash memory.
    Solid-state drives are not a�ected by magnetic �elds or extreme temperatures.
    They are very lightweight and impact-proof, making them ideal for use in laptops.
    They cannot hold quite as much data as magnetic disk drives and are more expensive per GB.
    Solid State Drives can sometimes start to wear out after data has been written to the same area
    a large number of times. Areas of the drive can then become less reliable for storing your data.

    Flash Memory Card  A tiny, portable memory card that can be used to transfer data between devices.
    They can usually store between 64 GB and  512 GB of data, although some hold even more.
    They are used in digital cameras and mobile phones, but can be read by many laptops and PCs.
    They are impact-proof but can be damaged by static-electricity if not handled carefully.

    USB Flash-Drive  A removable storage device that can be used to transfer �les from one computer to another.
    They are similar to solid-state drives and �ash memory cards. Their data is held in �ash memory.
    Flash drives are often encrypted to prevent breaches of sensitive data if they are lost.

    CD-ROM   A removable optical disk that stores data as tiny pits, burnt into the surface by a laser beam.
    A single CD-ROM can store as much as 900 MB of data.
    Highly portable, making it ideal for backing up �les or transferring data to other computers.
    Very cheap to manufacture, making them ideal to distribute software utilities and audio.
    CDs are not very durable. A scratch can make individual �les or the whole disk unreadable.

    DVD-ROM   A removable optical disk, similar to a CD-ROM, but with a much larger storage capacity.
    A single DVD-ROM can store enough compressed data for a whole feature-length movie.
    It can usually store at least 4.7 GB of data, although some types of DVD can store much more.
    Because a DVD can hold more data than a CD, they are used as installation disks for software.

    Blu-ray   An removable optical disk that can store enough data for several hours of HD video.

Laws that govern how we use computer technology  |  Key Construct 1: Impact of Digital Technology

The Data Protection Act 2018 covers how personal data may be used by companies and organisations.
It describes the type of data can be collected, how long data can be kept for and the need to keep data up to date/accurate.
It sets out restrictions on sending and using data. It also de�nes who is allowed to view or make use of data.

The Computer Misuse Act 1990 makes it illegal to use or to attempt to use computers to access computer systems without
permission. It also make it illegal to access computer systems with intent to commit a criminal o�ence, or to alter data
without permission (e.g. through the use of viruses, physical deletion etc).

Compression and �le-types  |  Key Construct 5: Data Representation

Music and video �les can contain a lot of data. Large �les and streams of data can take a long time to transfer over the Internet.
If the �le can be compressed, either by reorganising or reducing the amount of data, then it can be sent and received faster.

Compression re-organises a �le of data and saves it as a new compressed �le.
The compressed �le usually has a smaller �le size than the original.

It takes the computer time to compress the data – it’s got to work out how to organise the data in a more e�cient way.
Before you can use the data again, the computer needs to de-compress the �le.
It must re-organise the data again into a form that can be used easily.

Sometimes, parts of the original data are removed during compression. When the �le is uncompressed again, some of the data
will be lost forever. This is called lossy compression. The data that was removed can never be recovered again.

When compressing executable programs and text documents we need to use loss-less compression. Otherwise, if a program
instruction was lost, the program would not be the same. The meaning of a text document could also be changed.

Text Documents

 .txt is an uncompressed plain text document. The text �le contains only unformatted text characters.

 .rtf is an uncompressed rich-text �le.
  The text �le contains characters which can be formatted using bold, italics, colour, font sizes etc.

 .pdf is an Adobe Portable Document Format �le.
  It can hold rich-text, font de�nitions and high-quality vector diagrams.
  Because the �le contains the font de�nitions for each font face used it is portable - the document will
  look the same, regardless of the type of computer or phone being used.
  PDF �les can also compress text and pictures to reduce the amount of data that they hold.
Images

 .bmp is an uncompressed bitmap image format used widely by Microsoft Windows programs.

 .tif is an uncompressed high-quality bitmap image that can contain millions of colours.
  TIFF �le sizes can be very large as they often contain so much uncompressed data.

 .jpg is a bitmap image that uses lossy compression.
  JPEGs are used widely for photographs and can include millions of colours, making pictures very realistic.

 .gif is a compressed bitmap image that can only use up to 256 di�erent colours.
  This is only suitable for simple graphics and animations, or regions of �at colour that are all the same.

 .png is a Portable Network Graphic. This stores high-quality graphics using one or more separate layers.

Audio/Sound/Music

 .wav is an uncompressed audio waveform. These �les are often very large, but result in high-quality audio.

 .mp3 is an audio �le that uses lossy compression.
  The MP3 �le is usually approximately 10 times smaller than their original. The sound quality can be quite low.

Video/Movies

 .avi is an uncompressed video �le used widely by Microsoft Windows programs.

 .mp4 is a video �le that uses lossy compression.

Programs

 .exe is an uncompressed executable program �le.
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YYeeaarr  99::  RRoolleess  &&
  

RReessppoonnssiibbiilliittiieess::

Theatre M
aker:

Playw
right 

W
hat they do:

W
riting the script of the play, including 

the dialogue and stage direction

Theatre M
aker:

Puppet Designer 
W

hat they do:
Designing the puppets for a 
production, taking into account the 
style of puppets and how

 they w
ill be 

operated.

Theatre M
aker:

Director 
W

hat they do:
O

verseeing the creative aspects of 
the production. Developing a 
‘concept’ or central unifying idea for 
the production. Liaising w

ith 
designers, rehearsing the actors and 
ensuring that all technical elem

ents 
of the play are ready. G

iving ‘notes’ 
to the actors to help im

prove their 
perform

ances and agreeing the 
blocking (or m

ovem
ent) of the actors 

Theatre M
aker:

Technician 
W

hat they do:
O

perating the technical equipm
ent, 

such as the lighting and sound boards, 
during the perform

ance.

Theatre M
aker:

Theatre M
anager 

W
hat they do:

Running the theatre building, 
including overseeing the front of 
house staff (ushers) and the box 
office staff w

ho sell tickets.

Theatre M
aker:

Costum
e Designer

W
hat they do:

Designing w
hat the actors w

ear on 
stage. M

aking sure that costum
es 

are appropriate for the style and 
period of the piece. Ensuring the 
costum

es fit the audience.

Theatre M
aker:

Sound Designer
W

hat they do:
Designing the sound required for the 
perform

ance, w
hich m

ay include m
usic 

and sound effects. Considering if 
am

plification, such as the use of 
m

icrophones, is needed, and creating a 
sound plot.

Theatre M
aker:

Set Designer 
W

hat they do:
Designing the set of the play and the 
set dressing (objects placed on the 
stage). Providing sketches and other 
design m

aterials before overseeing 
the creation of the set.

Theatre M
aker:

Stage M
anager

W
hat they do:

Running the backstage elem
ents 

of the play and supervising the 
backstage crew

. O
rganising the 

rehearsal schedule and keeping 
lists of props and other technical 
needs. Creating a prom

pt book 
and calling the cues for the 
perform

ance.

Theatre M
aker:

U
nderstudy 

W
hat they do:

Learning a part, including lines and 
m

ovem
ents, so they are able to take 

over a role for som
eone if needed 

w
hen there is a planned or 

unexpected absence.

Theatre M
aker:

Lighting Designer 
W

hat they do:
Designing the lighting states and 

effects that w
ill be used in a 

perform
ance. U

nderstanding the 
technical capabilities of the 

theatre and creating a lighting 
plot.

Theatre M
aker:

Perform
er 

W
hat they do:

Appearing in a production, for exam
ple 

by acting, dancing or singing. Creating a 
perform

ance or assum
ing a role on stage 

in front of the audience.

Stage 
Positioning:

12 11 10

9 8 7

6 5 4

3 2 1

13
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en

ce
 o

n 
th

re
e 

sid
es

. 

Pr
os

ce
ni

um
 a

rc
h:

Is
 a

 c
om

m
on

 fo
rm

 o
f t

he
at

re
, 

po
pu

la
r f

or
 la

rg
er

 th
ea

tr
es

. T
he

 
pr

os
ce

ni
um

 re
fe

rs
 to

 th
e 

fra
m

e 
ar

ou
nd

 th
e 

st
ag

e.

Ad
va

nt
ag

es
:

Co
m

bi
ne

 a
dv

an
ta

ge
s o

f 
pr

os
ce

ni
um

 a
nd

 th
ea

tr
e 

in
 

th
e 

ro
un

d
Ba

ck
dr

op
s,

 fl
at

s a
nd

 la
rg

e 
sc

en
er

y 
ca

n 
be

 u
se

d.
Au

di
en

ce
 m

ay
 fe

el
 c

lo
se

r 
to

 th
e 

st
ag

e 
D

is
ad

va
nt

ag
es

:
Si

gh
tli

ne
sf

or
 th

os
e 

on
 th

e 
ex

tr
em

e 
sid

es
 m

ay
 b

e 
lim

ite
d 

or
 o

bs
tr

uc
te

d 
Th

e 
au

di
en

ce
 o

n 
th

e 
rig

ht
 

an
d 

le
ft

 h
av

e 
ea

ch
 o

th
er

 in
 

th
ei

r v
ie

w
 

Bo
x 

se
ts

 (w
he

re
 th

re
e 

sid
es

 o
f a
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om

 a
re

 
co

ns
tr

uc
te

d)
 c

an
no

t b
e 

us
ed
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s t

hi
s w

ou
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 b
lo

ck
 

vi
ew

s f
or

 m
uc

h 
of

 th
e 

au
di

en
ce

 

Ad
va

nt
ag
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:

St
ag

e 
pi

ct
ur

es
 a

re
 e
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ily

 c
re

at
ed

Ba
ck

dr
op

s /
 sc

en
er

y 
ca

n 
be

 u
se

d 
Th

er
e 

m
ay

 b
e 

fly
 sp

ac
e 

an
d 

w
in

g 
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e 

fo
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rin

g 
sc

en
er

y
Fo

ur
th
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al

l e
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 c
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at

ed
. 

D
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:
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m

e 
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di
en

ce
 m

em
be

rs
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ay
 fe

el
 d
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an
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ro

m
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e 
st

ag
e.

Th
e 

au
di

to
riu

m
 c

ou
ld

 se
em
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er

y 
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rm
al

 a
nd

 ri
gi

d.
Au

di
en

ce
 in
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m
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 b
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m
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ffi
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ag
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:
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e 
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ey
 c

an
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e 
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e 
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 o

f t
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th
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di

en
ce

 m
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he
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in
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n 

Ex
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em
e 
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 o
f t

he
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e 
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ra

 a
ct

in
g 
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ea

s.
D
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ad

va
nt
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:
Bi

g 
pi
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es

 o
f s

ce
ne
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, b

ac
kd

ro
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 o
r s
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 c
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bl
oc

k 
si

gh
tli

ne
s 

Bl
oc

ki
ng

 c
an

 b
e 

ch
al

le
ng

in
g 

Ac
to

s c
an

 st
ru

gg
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 m
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in
g 

th
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se
lv

es
 

vi
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le
 to

 b
ot

h 
sid

e 
of

 th
e 

au
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en
ce

 
Li

gh
tin

g 
ne

ed
s t
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be

 c
ar

ef
ul

ly
 d

es
ig
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d 
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d 
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in

g 
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n 
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’s 
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.
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ar
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ta
ge

 C
on

fig
ur

at
io

ns
:
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Stylistic features and sym
bols:

R
eprise – a song or part of a song that is repeated. O

ften it is interm
ingled w

ith a 
new

 song. E.g. M
arilyn M

onroe.
M

otif – A
 dom

inant or recurring im
age or idea in a text e.g. the gun.

Juxtaposition – Tw
o opposite ideas are near each other in a piece of w

riting.
Foreshadow

ing – w
hen the author alludes to w

hat is to com
e in the text.

Parallel – tw
o corresponding things that run side by side, e.g. the school scenes.

C
yclical – the structure of the play is cyclical as it starts and ends in the sam

e 
place.
Soliloquy – w

hen a character speaks their thoughts aloud, to them
selves. It is 

different to a m
onologue w

hich is one-character speaking, but in front of others 
A

ntihero – a central character in a story, film
, or dram

a w
ho lacks conventional 

heroic attributes.
N

arrator – echoes the function of the G
reek C

horus, asks the audience to 
detach and judge.
Stage D

irections – used prolifically by R
ussell to describe the m

ovem
ent and 

actions of characters.

C
ontextual inform

ation:
- W

illy R
ussell w

rote Blood 
Brothers in 1981.
- It w

as first perform
ed in 

Liverpool before transferring to 
the W

est End. 
- It w

as first perform
ed as a 

m
usical in 1983.

- C
onservative Prim

e M
inister 

M
argaret T

hatcher w
as in pow

er at 
this tim

e.
- T

here w
as a very high rate of 

unem
ploym

ent at this tim
e. 

- T
he play is set in Liverpool, as 

areas of high unem
ploym

ent w
ithin 

the industrial w
orking class.  

G
enre: B

ook 
M

usical.
Links to E

pic 
T

heatre 

How
 to approach question: 

Technical language –
use the accurate 

term
inology to describe each aspect of a 

production, such as perform
ance skills, 

design features and stage configurations
Exam

ples from
 the play –

include 
exam

ples (e.g. quotes, context or events) 
that dem

onstrate understanding of the 
play and support the point your m

aking.
Detailed suggestions-give specific 
details on how

 you w
ould perform

, 
design and direct a production that w

ill 
help the exam

iner to visualise your 
ideas. 
Effect on the audience –

describe the 
desired effect of a production on the 
audience., as w

ell as how
 this effect 

m
ight be created using theatrical 

techniques.

Brief plot Sum
m

ery:
Blood Brothers, a m

usical by Liverpudlian playw
right 

W
illy Russell, revolves around tw

in boys (M
ickey and 

Edw
ard) w

ho are separated at birth and brought up in 
com

pletely different environm
ents in the city. The play, 

set in the 1960s, is divided into tw
o acts, w

ith songs 
throughout.
M

ickey is brought up w
ith his seven older siblings by 

his struggling single m
other, M

rs Johnstone. His tw
in 

brother, Edw
ard, how

ever is brought up as the only 
child of the w

ealthy Lyons fam
ily, w

ho live nearby, 
after M

rs Lyons persuaded M
rs Johnstone to hand over 

one of her tw
ins at birth. M

ickey and Edw
ard don’t 

m
eet each other until they’re seven years old, but 

im
m

ediately becom
e best friends and

blood brothers. 
The bond continues w

hen the boys are teenagers and 
both live in the countryside, despite them

 both being 
in love w

ith M
ickey’s neighbour Linda. How

ever, as 
they get older, the huge difference in their 
backgrounds pulls them

 apart and eventually leads to 
their tragic deaths.

Them
es:

N
ature vs nurture

Class divide
Superstition 
M

otherhood
Fate/destiny
Pow

er
Judgem

ent 
Love 
Violence 

K
ey characters:

N
arrator – takes on m

ultiple 
roles
M

rs Johnstone – M
other of 

the tw
ins, im

poverished.
M

rs Lyons – takes Eddie, 
privileged.
M

ickey – poor tw
in, 

frequently dow
ntrodden

E
ddie – rich tw

in, not 
streetw

ise
Sam

m
y - delinquent brother 

to M
ickey

Linda – M
ickey’s girlfriend and 

Eddie’s secret love
M

r Lyons – Father of Edw
ard 

1

3 2
5

678

K
E

Y
 Q

U
O

T
E

S:
- ‘Y

’know
 the devil’s 

got your num
ber’

- ‘A
nd do w

e blam
e 

superstition for w
hat 

cam
e to pass? O

r 
could it be w

hat w
e, 

the English, have com
e 

to know
 as class?’ 

- ‘T
he w

elfare have 
already been onto 
m

e’ 
- ‘See this m

eans that 
w

e’re blood brothers, 
an’ that w

e alw
ays 

have to stand by each 
other’  

4
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Im
po

rt
an

t t
hi

ng
s t

o 
th

in
k 

ab
ou

t w
he

n 
an

al
ys

in
g 

a 
m

om
en

t:
•
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pl
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n 

in
 d
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ai
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ni
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 c
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y 
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m
om

en
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g 
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e 
au

di
en
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. 

•
E.

g.
 h

ow
 it

 m
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e 
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e 
au

di
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ce
 u

nd
er

st
an

d 
th

e 
ch

ar
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ry
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ow
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 c
re

at
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em
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th
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 c

om
ed

y,
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ns
io

n 
or

 c
om

m
un

ic
at

ed
 a

 m
es

sa
ge

 fo
r t

he
 a

ud
ie

nc
e 

et
c.

•
Yo

ur
 p

er
so

na
l o

pi
ni

on
– 

ho
w

 d
id

 y
ou

: t
hi

nk
/f

ee
l/r

ea
ct

/r
es

po
nd

/e
ng

ag
e 

as
 a

n 
au

di
en

ce
 m

em
be

r?
•

W
ha

t m
ea

ni
ng

 w
as

 c
om

m
un

ic
at

ed
 to

 y
ou

 a
t t

hi
s p

oi
nt

. 

Ye
ar

 9
 D

ra
m

a

4

4.
 C

om
m

on
 fe

at
ur

e 
of

 a
 p

la
y:

G
en

re
: a

 c
at

eg
or

y 
of

 d
ra

m
a,

 su
ch

 a
s h

ist
or

ic
al

 d
ra

m
a 

or
 m

us
ic

al
.

D
ia

lo
gu

e:
 w

ha
t t

he
 c

ha
ra

ct
er

s s
ay

.
M

on
ol

og
ue

: a
 lo

ng
 sp

ee
ch

 sp
ok

en
 b

y 
on

e 
ch

ar
ac

te
r.

Pl
ot

: t
he

 m
ai

n 
ev

en
ts

 o
f t

he
 p

la
y 

pr
es

en
te

d 
in

 a
 p

ar
tic

ul
ar

 se
qu

en
ce

 b
y 

th
e 

pl
ay

w
rig

ht
.

D
ra

m
at

ic
 c

lim
ax

: t
he

 m
om

en
t o

f g
re

at
es

t d
ra

m
at

ic
 te

ns
io

n 
in

 a
 p

la
y.

Re
so

lu
tio

n:
 th

e 
en

d 
of

 th
e 

pl
ot

 w
he

n 
th

e 
pr

ob
le

m
s o

f t
he

 p
la

y 
ar

e 
re

so
lv

ed
.

St
ag

e 
di

re
ct

io
ns

: d
es

cr
ip

tio
ns

 o
f a

sp
ec

ts
 o

f t
he

 p
la

y 
no

t c
on

ve
ye

d 
by

 
th

e 
ac

to
s’

 sp
ee

ch
es

. T
he

se
 m

ay
 in

cl
ud

e 
a 

de
sc

rip
tio

n 
of

 w
ha

t t
he

 se
t o

r 
ch

ar
ac

te
rs

 lo
ok

 li
ke

, a
nd

 th
e 

ac
tio

ns
 o

f t
he

 c
ha

ra
ct

er
s a

nd
 h

ow
 c

er
ta

in
 

lin
es

 o
f d

ia
lo

gu
e 

ar
e 

sp
ok

en
. I

t m
ay

 a
lso

 n
ot

 p
au

se
s,

 si
le

nc
es

 o
r b

ea
ts

 
to

 in
di

ca
te

 w
he

n 
th

e 
ch

ar
ac

te
rs

 a
re

 n
ot

 sp
ea

ki
ng

.
Ch

ar
ac

te
r l

is
t:

a 
lis

t o
f t

he
 c

ha
ra

ct
er

s t
ha

t a
pp

ea
r i

n 
th

e 
pl

ay
. S

om
e 

lis
ts

 
in

cl
ud

e 
a 

sh
or

t d
es

cr
ip

tio
n 

of
 th

e 
ch

ar
ac

te
rs

, s
uc

h 
as

 th
ei

r a
ge

 o
r 

oc
cu

pa
tio

n.
Ch

ar
ac

te
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a 
pe

rs
on

 o
r o

th
er

 b
ei

ng
 (s

uc
h 

as
 a

 ta
lk

in
g 

an
im

al
) i

n 
a 

pl
ay

, 
no

ve
l o

r f
ilm

.
Pe

rf
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m
an

ce
 st

yl
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e 

w
ay

 in
 w
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ch

 so
m

et
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ng
 is

 p
er

fo
rm

ed
. A

 
re

al
ist

ic
 p

er
fo
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an

ce
 h

as
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 b
el

ie
va
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e 

or
 li

fe
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ke
 p

er
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ce
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yl
e,

 o
r 

a 
co

m
ed

y 
m

ig
ht

 fe
at

ur
e 

m
ul

ti-
ro

le
 o

r p
hy

sic
al

 c
om

ed
y 

as
 it

s 
pe

rfo
rm

an
ce

 st
yl

e.

St
ru

ct
ur

in
g 

w
rit

te
n 

re
sp

on
se

s:
 L

iv
e 

Th
ea

tr
e 

Re
vi

ew
 

D
es

cr
ib

e:
 p

ic
k 

ou
t p

er
fo

rm
an

ce
 sk

ill
s y

ou
 se

e 
be

in
g 

us
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 b
y 

a 
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n 
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g 

th
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h 
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 c
on
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 sk
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 8
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al
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e 
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s c
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 c
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 c
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 m
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hy
 n

ot
?

Im
po

rt
an

t t
hi

ng
s t

o 
th
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t d
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 c
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t d
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 p
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t c
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 d
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 c
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Year 9 Dram
a

CO
STU

M
E:

-
M

aterial  = com
m

unicates the context of a perform
ance (the period, the year, the tim

e fram
e) 

-
Fit and Condition = com

m
unicates background inform

ation, for exam
ple if their clothes is obviously too big 

and has holes in it, it could be a sign that it is a hand-m
e-dow

n item
 given by an older sibling, perhaps 

suggesting they don’t have m
uch m

oney.
-

Colour = Can foreshadow
 elem

ents about a character, for exam
ple: violent= red, or innocent=w

hite.
-

Link to character = Costum
e can be used to reveal inform

ation about the characters in the play. For exam
ple, 

w
here the characters com

e from
, their background and the surrounding context. It can also be used to 

com
m

unicate status to your audiences show
ing w

ho has pow
er / m

oney / authority or not. 
-

Things to describe: 
-

H
air, m

akeup, (are integral to costum
e design – special effects can be used to age an actor or com

plete the 
look.), shoes, w

hole outfit, personal props 

LIG
H

TIN
G

:
-Fresnel = soft edged light, w

ith a diffused lens. Its useful for good overall light. 
Coloured gels can be added
-Spotlight = fixed light w

ith a hard edge effect, used to light characters or set 
pieces. Can create a restricted space. G

els can be used.
-Follow

 Spot = sam
e as a spot light but can follow

 the m
ovem

ent around the 
stage 
-Flood light = clear w

ide-angled light, w
ith little control over its spread. G

els 
can be added
-Birdie = lantern that can be place on the set or at the front of the stage (not 
very strong) this can also be called Practical lighting 
-G

obo = projects a shape onto the stage in order to create an effect 
-G

el = a coloured film
 that can be added to specific lights to change the colour 

-Focus = w
here on the stage is being lit up (e.g. center stage)

-Intensity = how
 bright or dim

 the lights are, high intensity = bright lights 

SET:
-

Positioning: scale, perspective, sightlines, levels, entrances/exits, location 
(SL/SR/CS/U

S/DS), relationship, to stage space (Stage Configurations: 
proscenium

, in the round, traverse, thrust, prom
enade, end-on)

-
Furniture: style, period, m

aterial, colour
Key Term

s:
-

Truck  = A m
oveable piece of staging that is on w

heels.
-

Projection on a cycloram
a = a projected im

age is shone onto the back of 
the stage creating a location (this im

age can be changed during the show
)

-
Flats = can be used to create tem

porary back drops for scenes. A flat can 
be decorated in any w

ay to depict locations.
-

Backdrop = a painted background used at the back of the stage to create 
location 

-
Revolving stage = the stage can revolve allow

ing for quick scene changes 
or to suggest m

ovem
ent

-
Autom

ation = this is a piece of furniture that is controlled w
ith a 

controller and can therefore m
ove around the stage seem

ingly 
independently

-
N

aturalistic set design = attem
pts to create a com

pletely realistic 
representation of the location – absolute attention to detail.

-
M

m
inim

alistic set design = used sym
bols to em

phasize them
es, used 

props to represent location e.g. bed = bedroom
1

4

3

2
SO

U
N

D
:

-
Live sound: actor voice, on-stage action, live instrum

ents, 
vocals.

-
Recorded sound: m

usic, sound effects, soundscape
-

Effects: echo, distortion, volum
e, am

plification, pitch, 
reverb, fade, crossfade.

-
D

iegetic sound: sound w
ithin the w

orld of the play, both 
the audience and the characters can hear it.

-
N

on-D
iegetic sound: sound outside the w

orld of the play, 
only the audience can hear it: used to create atm

osphere
-

U
nderscoring – Sound and m

usic can be used to 
underscore a scene, adding tension and atm

osphere to a 
particular m

om
ent. For exam

ple: A low
 drone played 

underneath a scene that foreshadow
s som

ething bad 
happening.

-
Am

bient Sound – or ‘background’ sound. This can be used 
to help the audience understand the setting or location. 
For exam

ple, a scene set in a train station m
ight have the 

sound of a train engine huffing and the conductors w
histle 

blow
ing.

-
D

irection of sound – Sound can be used to focus the 
audience’s attention. You could use speakers com

ing from
 

behind the audience to m
ake them

 feel like they are part 
of the action. O

r you m
ight have the sound com

ing from
 

off stage to signify som
ething happening in an area that 

w
e as the audience can not see.

4
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’s 
pe

rs
on

al
 e

xp
er

ie
nc

es
 o

f w
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Year 9 Dram
a

Exaggerated vocal w
ork 

Externalising em
otions 

Abstract use of voice and ensem
ble w

ork

Rhythm
 through voice and body

Exaggerated facial expression
Stylised m

ovem
ent/speech patterns (slow

 m
otion/ robotic)

‘Total theatre is a use of the im
agination. Actors 

express the genius of the body. Express the story 
w

ithout a set’.

Total Theatre: is a belief that all elem
ents of theatre are EQ

UAL and have the 
sam

e value in affecting the audience. Every aspect of theatre m
ust have a 

purpose w
ith conveying em

otion often being at the centre.

N
arrative

Body props 

Tableaux

G
esture / pose 

Direct address

Physicalisation of objects 
Exaggerated &

 Stylised m
im

e
Techniques:

M
onologue

N
aturalism

–
the perform

ers 
present the action realistically, 
using the 4

thw
all to pretend the 

audience don’t exist and they are 
m

erely going about their daily 
lives.

Techniques:
   Push H

ands: Enhances partnership and team
w

ork. Actors m
ove together w

ith joined hands
                   (placed palm

 to palm
), the person w

ith their hands on top is ‘leader’ and should explore space and 
            levels w

ith their partner. 
Chair D

uets: Physical m
ovem

ent based on and around chairs –
includes touches, reaction, em

braces, etc
Round-By-Through: A string of m

ovem
ent:Round = Any m

ove that involves passing closely around the partner. 
By = m

ovem
ent that is neat and efficient. Through = Passing through the partner

W
alk the grid: W

alking in unison, in beats of 5, in a grid sequence
Body as Props: Creating shapes and m

ovem
ents w

ith your body to replicate objects.
M

usic: used in the devising process to create atm
osphere, m

ood and storylines. 

The 4 th
wall

The System
:

G
iven 

Circum
stances

The inform
ation about the character 

and the play provided through the 
script, research and context

Em
otional 

m
em

ory
The actor finds a real past experience 
w

here they felt the em
otion of their 

character. They ‘borrow
’ those feeling 

to bring to the role.

Subtext
The script is the text. The subtext is 
the m

eaning / m
otivation behind the 

lines spoken and the actions taken.

M
agic if

As an actor ask yourself: w
hat w

ould I 
do if I w

as in this situation? You then 
put yourself into the character’s 
situation m

aking the action m
ore real.

O
bjective

Super-
objective 

O
bjective = reason for action

Super-objective = over-arching 
objective, w

hat they w
ant throughout 

the w
hole play 

Aim
: To create thrilling,        

energetic and unforgettable theatre.    
Their physical style com

bines, m
ovem

ent, 
design, m

usic and text.

M
ethod: 

N
ever start 

w
ith a story, start 

w
ith m

ovem
ent, 

creativity, interacting and 
see w

hat happens from
 there.

1

23
4

5

6
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M
et
al
s

2.
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s
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s c
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, c
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 m
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ra
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 p
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s m
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av

e 
a 

hi
gh

 c
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w
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 m
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ug
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 c
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te
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et
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N
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e 
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Co

pp
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 A
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d 
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B.

C.
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n-
fe

rr
ou

s m
et
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s d
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nt

ai
n 

iro
n,
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’re
 u
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al

ly
 m

or
e 

co
rr

os
io

n-
re

sis
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nt
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rr
ou

s m
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s.

 S
om
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ex
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f n
on

-fe
rr

ou
s m
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s a
re
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um
in
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m
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m
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m
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llo
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nd
 c
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r, 
w
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ch

 a
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 u
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d 
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l 
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ns

 su
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s g
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oo
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es
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nd
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al
. N

on
-fe

rr
ou

s m
et
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s 
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 in
cl

ud
e 
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s,
 g
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d,
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ke
l, 

sil
ve

r, 
tin
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ea

d,
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nd
 zi
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er

 c
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m
on
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et
al

s a
re

 n
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, m
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is 
m
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l f
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er
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lic
at

io
ns

.
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 c
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id
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at
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r c
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n 
co
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t a
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ep
tio
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lly

 h
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d 
m

et
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le

ss
 st

ee
l: 
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y 

st
ee

l m
ad

e 
w

ith
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de

d 
ch

ro
m

iu
m

,
•C
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t i

ro
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, c
ar
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ea
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, 
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rd
 m

et
al

 th
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sis
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nt
 to
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ea

r

M
et

al
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fe
cy

cl
e

M
et

al
s a

re
 a
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ite

 re
so

ur
ce

 th
at

 a
re

 e
xt

ra
ct

ed
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om
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e 
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ou
nd

. B
ec
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se

 o
f t

hi
s,
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 m
or

e 
im

po
rt

an
t t

o 
re

cy
cl

e 
ou

r w
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te
 m

et
al

. I
f w

e 
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t t

hi
s c

ou
ld

 h
av

e 
a 

m
as

siv
e 

im
pa

ct
 o

n 
ou

r l
iv

in
g 

w
or

ld
. 
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et
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ST
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N
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e 
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 o
f a

 
m

at
er
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l t

o 
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an
d 
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 fo
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ei
ng

 
ap

pl
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d 
w
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ou

t i
t 

be
nd
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g,

 b
re

ak
in

g,
 

sh
at

te
rin

g 
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de

fo
rm

in
g 

in
 a

ny
 

w
ay

.
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TY
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m

at
er
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rb
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e 
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d 
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 d
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 o
f a

 
m

at
er

ia
l t

o 
re

sis
t 

sc
ra

tc
hi

ng
, w

ea
r 

an
d 

te
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) c
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, d
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 p
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.
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M
etals

Processes

O
xyacetylene gas w

elding is 
com

m
only used to perm

anently 
join m

ild steel. A
 m

ixture of 
oxygen and acetylene, burns as 
an intense / focussed flam

e, at 
approxim

ately 3,500 degrees 
centigrade. W

hen the flam
e 

com
es in contact w

ith steel, it 
m

elts the surface form
ing a 

m
olten pool, allow

ing w
elding to 

take place. 
This type of w

elding is suitable 
for the prefabrication of steel 
sheet, tubes and plates.

M
IG

 w
elding. The electrode is a 

continuous stream
 of w

ire, w
ith a 

direct current source, fed at a 
continuous rate through the w

elding 
gun. Carbon dioxide gas is supplied 
directly to the w

elding zone, w
hich 

acts to protect the area from
 

atm
ospheric contam

inants. The w
ire 

electrode, produces an ‘arc’, w
hich 

heats the w
elding area and fuses the 

w
ire electrode w

ith the base m
etal 

(m
etal being w

elded). M
IG w

elding is 
ideal for alum

inium
, m

ild steel, 
stainless steel, copper and copper 
alloys.

Sand casting is a process in w
hich m

olten 
m

etal is poured into a m
ould cavity m

ade by 
form

ing dam
p

(i.e.G
reen)sand around 

a
Pattern. 

Rivets(aka Rivits)have various designs 
of head at one end and are used to 
fasten m

aterials together by being 
passed through a punched or drilled hole 
and ham

m
ered over(usually)to form

 a 
head on the reverse side. They are 
available in several m

aterials and sizes, 
can be solid or hollow

 and specialised 
designs also exist(e.g. ‘Pop’ Rivets).

N
uts and Boltsare 

available in a w
ide variety 

of sizes, types of screw
 

thread, shapes of head 
and m

aterials to provide 
a very com

m
only used 

m
eans of fastening 

com
ponents together 

such that they can be 
rem

oved if needed.

Stock Form
s

The Digital Caliper(som
etim

es incorrectly 
called the Digital Vernier Caliper) is a 
precision instrum

ent that can be used to 
m

easure internal and external distances 
extrem

ely accurately
The M

icrom
eteris a precision 

m
easuring instrum

ent, used by 
engineers. Each revolution of the 
ratchet m

oves the spindle face 
0.5m

m
 tow

ards the anvil face

M
etal Finishes

These are needed not only 
to m

ake the m
etal look 

nice, but m
ore im

portantly 
to stop ferrous m

etals 
from

 corrosion.

A.2
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 m
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nd

 o
f i

ts
 li

fe
?

So
ci

al
 a

nd
 m

or
al

 is
su

es
W

he
n 

cr
ea

tin
g 

a 
pr

od
uc

t, 
th

e 
de

sig
ne

r s
ho

ul
d 

al
so

 c
on

sid
er

 h
ow

 
it 

w
ill

 b
e 

m
ad

e 
an

d 
ho

w
 it

 w
ill

 b
e 

us
ed

. M
an

y 
of

 th
es

e 
de

ci
sio

ns
 

ha
ve

 im
pl

ic
at

io
ns

 fo
r s

oc
ie

ty
 a

s a
 w

ho
le

 a
nd

 a
re

 b
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s m
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 b
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 m
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e 
pa

y 
an

d 
co

nd
iti

on
s o

f w
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l C
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 p
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 F
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f p
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t p
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 b
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 p
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t d
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 b
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 m
ea

ns
 th

at
 th

e 
m

an
uf

ac
tu

re
r w

ill
 se

ll 
fe

w
er

 re
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 m
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Year 9 Knowledge Organiser… Mechanisms, Systems and Motions

Types of m
otion

There are four basic types of m
otion in m

echanical system
s:

Rotary m
otion is turning round in a circle, such as a w

heel turning.
Linear m

otion is m
oving in a straight line, such as on a paper trim

m
er.

Reciprocating m
otion is m

oving backw
ards and forw

ards in a straight line, 
as in cutting w

ith a saw
.

O
scillating m

otion is sw
inging from

 side to side, like a pendulum
 in a clock.

M
any m

echanism
s take one type of input m

otion, and output it as a 
different type of m

otion.

Pulley system
s

Pulleys are used to change the speed, 
direction of rotation, or turning force 
or torque.
A pulley system

 consists of tw
o pulley 

w
heels each on a shaft, connected by 

a belt. This transm
its rotary m

otion 
and force from

 the input, or driver 
shaft, to the output, or driven shaft.
A pulley system

 w
ith one 40m

m
 

diam
eter pulley and a 120m

m
 pulley, 

connected by a belt. The sm
aller pulley 

is rotating at 100rpm
If the pulley w

heels are different sizes, 
the sm

aller one w
ill spin faster than 

the larger one. The difference in speed 
is called the velocity ratio. 

G
ears consist of toothed w

heels fixed to shafts. The teeth 
interlock w

ith each other, and as the first shaft (the driver shaft) 
rotates, the m

otion is transm
itted to the second or driven shaft. 

The m
otion output at the driven shaft w

ill be different from
 the 

m
otion input at the driver shaft -in place, speed, direction and 

other w
ays.

A num
ber of gears connected together are called a gear train. 

The input (eg
a m

otor) is connected to the driver gear. The 
output, (eg

the w
heel of a buggy) is connected to the driven 

gear.

Rack and pinion
A pinion is a round cog and the rack 
is a flat bar w

ith teeth. The driver 
cog either m

oves along the rack, as 
in a rack and pinion  (funicular) 
railw

ay -or else the driver cog 
m

oves the rack, as in the steering 
system

 in cars. Rack and pinion 
changes 

rotary m
otion 

into linear m
otion.

M
icrocontrollers 

are w
idely used in 

everyday item
s 

such as w
ashing 

m
achines, rem

ote 
controls, 
m

icrow
ave ovens, 

m
obile phones 

and vending 
m

achines. A 
m

odern car can 
contain around 40 
of them

. Several 
different types 
are com

m
only 

used in school 
electronics 
projects, including 
PICs, PICAXE and 
GEN

IE 
m

icrocontrollers.

C
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Year 9 Knowledge Organiser… Electronics
There are m

any different types of electrical and 
electronic com

ponents, including resistors, capacitors 
and diodes. Each of these has a specific use in a 

circuit.

Electronics is the 
technology 

concerned w
ith 

the design of 
circuits using 

transistors and 
m

icrochips, and 
w

ith the 
behaviour and 
m

ovem
ent of 

electrons.

Soldering
is a process in w

hich tw
o or m

ore item
s (usually m

etal) 
are joined together by m

elting and putting a filler m
etal-solder into 

the joint. The filler m
etal having a low

er m
elting point than the 

joining m
etal.

CAD is not only 
used to design and 
m

anufacture 
products.  It is also 
used to create 
circuits for use in 
electronics. 

Discrete electronic 
com

ponents
Discrete (m

eaning 
separate) electronic 
com

ponents can be 
selected individually and 
put together to m

ake a 
circuit. Exam

ples of 
discrete com

ponents 
include resistors, 
capacitors, diodes and 
transistors.

TT
hh

eerree  aarree  mm
aann

yy  dd
iiffffeerreenn

tt  ttyypp
eess  oo

ff  eelleeccttrriiccaall  aann
dd

  
eelleeccttrroo

nn
iicc  ccoo

mm
pp

oo
nn

eenn
ttss,,  iinn

cclluu
dd

iinn
gg

  rreessiissttoo
rrss,,  ccaapp

aacciittoo
rrss  

aann
dd

  dd
iioo

dd
eess..  EE

aacchh
  oo

ff  tthh
eessee  hh

aass  aa  sspp
eecciiffiicc  uu

ssee  iinn
  aa  

cciirrccuu
iitt..

CC
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eenn
ttss

E
lectronic com

ponents can be divided into tw
o groups: 

discrete electronic com
ponents and integrated circuits 

(IC
s).

DD
iissccrreettee  eelleeccttrroo

nn
iicc  ccoo

mm
pp

oo
nn

eenn
ttss

D
iscrete (m

eaning separate) electronic com
ponents can 

be selected individually and put together to m
ake a 

circuit. E
xam

ples of discrete com
ponents include 

resistors, capacitors, diodes and transistors.
D

iscrete com
ponents can also be used as com

ponents 
in circuits that include an integrated circuit. 
IInn

tteegg
rraatteedd

  cciirrccuu
iittss

The circuits inside integrated circuits are arranged in 
different configurations depending upon the type of chip 
and its function. The m

ost com
m

on type of configuration 
is called the dual-in-line or D

IL package, w
hich has tw

o 
row

s of connecting 'legs', one on each side.
Y

ou don't need to understand how
 the circuit inside a 

silicon chip w
orks. It's best to think of IC

s sim
ply in term

s 
of their function: eg

as tim
ers, counters, logic gates or 

operational am
plifiers (op-am

ps).
W

hen using IC
s you need to know

:
•

w
hich pins have to be connected

•
the function of each pin

•
how

 the IC
 is connected to the pow

er supply

flow
 chart 

noun
a diagram

 of the sequence of m
ovem

ents or 
actions of
people or things 
involved in a 
com

plex 
system

 or activity

E
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he

 h
ei

gh
t o

f t
he

 d
ep

re
ss

io
n,

 2
5%

 o
f t

he
 A

m
er

ic
a’

s 
w

or
kf

or
ce

 w
as

 u
ne

m
pl

oy
ed

. D
es

pe
ra

te
 fo

r w
or

k,
 p

eo
pl

e 
tra

ve
lle

d 
th

e 
co

un
try

 lo
ok

in
g 

fo
r e

m
pl

oy
m

en
t. 

Th
is 

le
d 

to
 te

rri
bl

e 
po

ve
rty

 a
nd

su
sp

ic
io

n
in

 c
om

m
un

iti
es

, a
nd

 a
 g

en
er

al
 d

ist
ru

st
of

 
st

ra
ng

er
s.

• 
Ra

ci
sm

: 
• 

Se
gr

eg
at

io
n

in
 th

e 
A

m
er

ic
an

 S
ou

th
 m

ea
nt

 th
at

 b
la

ck
 a

nd
 

w
hi

te
 p

eo
pl

e 
w

er
e 

se
pa

ra
te

d 
in

 sc
ho

ol
s, 

pu
bl

ic
 tr

an
sp

or
t, 

re
st

au
ra

nt
s a

nd
 e

ve
n 

ch
ur

ch
es

. 
• 

Jim
 C

ro
w

 L
aw

s w
er

e 
in

tro
du

ce
d 

in
 1

86
5.

 A
cc

or
di

ng
 to

 th
es

e 
la

w
s, 

bl
ac

k 
pe

op
le

 w
er

e 
de

ni
ed

 th
e 

rig
ht

 to
 v

ot
e 

an
d 

co
ns

id
er

ed
 se

co
nd

 c
la

ss
 c

iti
ze

ns
. 

• 
Th

e 
Ku

 K
lu

x 
Kl

an
 w

as
 a

 se
cr

et
 s

oc
ie

ty
 o

f w
hi

te
 su

pr
em

ac
ist

s. 
Th

e 
KK

K 
w

as
 o

fte
n 

m
ad

e 
up

 o
f p

ow
er

fu
l a

nd
 in

flu
en

tia
l p

eo
pl

e 
w

ho
 d

isg
ui

se
d 

th
ei

r i
de

nt
ity

 b
y 

w
ea

rin
g 

w
hi

te
 ro

be
s. 

Th
ey

 w
ou

ld
  

of
te

n 
ki

ll 
bl

ac
k 

pe
op

le
 in

st
ea

d 
of

 g
iv

in
g 

th
em

 th
e 

op
po

rtu
ni

ty
 

fo
r a

 fa
ir 

tri
al

. L
yn

ch
in

g
(il

le
ga

l h
an

gi
ng

) w
as

 a
 c

om
m

on
 

oc
cu

rre
nc

e 
in

 th
e 

A
m

er
ic

an
 S

ou
th

.
• 

In
eq

ua
lit

y:
 P

at
ria

rc
hy

 a
nd

 se
xi

sm
  w

as
 v

er
y 

co
m

m
on

in
 th

e 
30

s 
an

d 
60

s.
 W

om
en

 w
er

e 
tre

at
ed

 a
s i

nf
er

io
rt

o 
m

en
. D

om
es

tic
 

vi
ol

en
ce

w
as

 c
om

m
on

an
d 

co
ns

id
er

ed
 p

ar
t o

f e
ve

ry
-d

ay
 li

fe
.

• 
TK

A
M

 is
 c

el
eb

ra
te

d 
as

 a
 st

ud
y 

of
 c

la
ss

, c
ou

ra
ge

, g
en

de
r a

nd
 

to
le

ra
nc

e.

1. Context

C
an

 y
ou

 lin
k 

co
nt

ex
t t

o 
a 

sp
ec

ifi
c 

m
om

en
t i

n 
a 

te
xt

 a
nd

 h
el

p 
yo

u 
un

de
rst

an
d 

th
e 

w
rit

er
’s

 in
te

nt
io

ns
 a

t t
hi

s p
oi

nt
?

•A
ut

ho
r i

nf
or

m
at

io
n:

 W
ha

t d
o 

th
ey

 u
su

al
ly

 w
rit

e 
ab

ou
t, 

w
ha

t 
in

flu
en

ce
d 

th
em

, w
ha

t w
as

 th
ei

r l
ife

 e
xp

er
ie

nc
e?

•E
ra

: W
he

n 
w

as
 it

 w
rit

te
n?

 W
ha

t d
id

 p
eo

pl
e 

at
 th

e 
tim

e 
be

lie
ve

 a
bo

ut
 th

e 
w

or
ld

 th
at

 w
as

 d
iff

er
en

t t
o 

to
da

y?
•H

ist
or

ic
al

 E
ve

nt
s: 

W
er

e 
th

er
e 

an
y 

bi
g 

ev
en

ts
 th

at
 w

ill 
ha

ve
 

af
fe

ct
ed

 th
e 

ch
ar

ac
te

rs 
in

 th
e 

st
or

y?

•L
oc

at
io

n:
 W

he
re

 w
as

 th
e 

bo
ok

 w
rit

te
n 

or
 se

t?
 H

ow
 d

oe
s t

hi
s 

af
fe

ct
 w

ha
t w

e 
ca

n 
ex

pe
ct

 fr
om

 th
e 

ch
ar

ac
te

rs 
in

 te
rm

s o
f 

ho
w

 th
ey

 a
ct

 th
e 

w
ay

 th
ey

 d
o 

an
d 

w
hy

?
•G

en
re

 A
re

 th
er

e 
an

y 
te

ch
ni

qu
es

 th
at

 a
re

 u
se

d 
in

 th
e 

st
or

y 
th

at
 a

re
 c

om
m

on
 in

 th
is 

pa
rti

cu
la

r s
ty

le
 o

f n
ov

el
?

•A
ud

ie
nc

e 
Ho

w
 w

ou
ld

 a
n 

au
di

en
ce

 in
 th

is 
tim

e/
lo

ca
tio

n 
re

ac
t 

di
ffe

re
nt

ly
 to

 u
s?

3. To Kill a Mockingbird (America in the 1930s)

2.  he Curious Incident of the Dog in the Night-time
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1. Short Stories and N
ovels

2. Plays

4. Persuasive w
riting

English 
Know

ledge O
rganiser

G
lossary 

1.
anad

iplosis
2.

anaphora
3.

ca
esura

4.
d

ram
a

tic 
m

onologue
5.

end
 stop

6.
enjam

bm
ent

7.
alliteration

8.
free verse

9.
half rhym

e
10.

m
etaphor

11.
m

eter
12.

od
e

13.
onom

atopoeia
14.

personification
15.

rhym
e

16.
rhythm

 
17.

rhym
ing couplets

18.
sibilance 

19.
sim

ile
20.

sonnet
21.

stanza
22.

volta

3. Poetry
1.

alliteration
2.

anecd
ote

3.
pronouns

4.
fa

cts
5.

opinions
6.

rhetorical questions
7.

repetition
8.

exaggeration
9.

em
otive language

10.
statistics

11.
threes

12.
ethos

13.
expert opinions

14.
flattery

15.
hum

our
16.

im
peratives

17.
logos

18.
pathos

19.
sarcasm

20.
rhetoric

1.
act

2.
aud

ience
3.

cast
4.

com
ed

y
5.

d
ialogue

6.
d

irector
7.

d
ram

a
tic irony

8.
m

onologue
9.

playw
right

10.
protagonist

11.
scene

12.
script

13.
situational irony

14.
soliloquy

15.
stage d

irections
16.

staging
17.

traged
y

18.
rom

ance

1.
allusion

2.
antagonist

3.
character

4.
clim

ax
5.

conflict
6.

d
evelopm

ent
7.

exposition
8.

foreshad
ow

ing
9.

first person
10.

hook
11.

im
plicit

12.
irony

13.
m

otif
14.

narrator
15.

pathetic fa
llacy

16.
plot

17.
prose

18.
protagonist

19.
resolution

20.
second

 person
21.

setting
22.

tension
23.

them
e

24.
third person
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Sc
ou

t
1.

ad
ve

nt
ur

ou
s

2.
co

m
pa

ss
io

na
te

3.
co

ur
ag

eo
us

4.
em

pa
th

et
ic

5.
he

ad
st

ro
ng

6.
ho

ne
st

7.
im

pu
lsi

ve
8.

in
de

pe
nd

en
t

9.
in

no
ce

nt
10

.
in

qu
isi

tiv
e

11
.

lo
ya

l
12

.
na

ïv
e

13
.

ob
se

rv
an

t
14

.
ou

ts
po

ke
n

15
.

re
be

llio
us

A
tti

cu
s

1.
br

av
e

2.
co

nf
id

en
t

3.
co

nt
ro

lle
d

4.
co

ur
ag

eo
us

5.
de

te
rm

in
ed

6.
fo

cu
se

d
7.

ge
nt

le
8.

ho
ne

st
9.

hu
m

bl
e

10
.

in
te

llig
en

t
11

.
pa

tie
nt

12
.

pr
in

ci
pl

ed
13

.
pr

ot
ec

tiv
e

14
.

re
lu

ct
an

t
15

.
re

sp
ec

tfu
l

1.
ac

co
m

m
od

at
e

2.
ac

hi
ev

em
en

t
3.

ap
pa

re
nt

4.
be

gi
nn

in
g

5.
be

lie
ve

6.
co

m
m

it
7.

co
ns

ci
en

ce
8.

co
nv

en
ie

nt
9.

de
fin

ite
ly

10
.

di
sa

pp
ea

r
11

.
em

ba
rra

ss
12

.
ex

pe
rie

nc
e

13
.

gr
at

ef
ul

14
.

in
de

pe
nd

en
t

15
.

ju
dg

em
en

t

16
.

kn
ow

le
dg

e
17

.
le

isu
re

18
.

lic
en

se
19

.
m

isc
hi

ev
ou

s
20

.
ne

ce
ss

ar
y

21
.

oc
ca

sio
n

22
.

op
po

rtu
ni

ty
23

.
pr

iv
ile

ge
24

.
re

ce
iv

e
25

.
re

co
m

m
en

d
26

.
rh

yt
hm

27
.

se
pa

ra
te

28
.

su
rp

ris
e

29
.

un
til

30
.

w
ei

rd

1. Commonly misspelled words

3. Analytical words

2. The Curious Incident of 
the Dog in the Night-time

4. To Kill a Mockingbird

1.
al

lu
de

s
2.

co
nv

ey
s

3.
de

m
on

st
ra

te
s

4.
de

pi
ct

s
5.

em
ph

as
ise

s
6.

ev
ok

es
7.

ex
em

pl
ifi

es
8.

hi
gh

lig
ht

s
9.

hi
nt

s
10

.
illu

st
ra

te
s

11
.

im
pl

ie
s

12
.

in
di

ca
te

s
13

.
in

te
rp

re
t

14
.

po
rtr

ay
s

15
.

re
pr

es
en

ts
16

.
re

ve
al

s
17

.
sig

ni
fie

s
18

.
su

gg
es

ts
19

.
sy

m
bo

lis
es

20
.

im
pr

es
sio

n

Ed 1.
ca

rin
g

2.
co

nf
lic

te
d

3.
de

ce
pt

iv
e

4.
fru

st
ra

te
d

5.
im

pe
rfe

ct
6.

lo
vi

ng
7.

ov
er

w
he

lm
ed

8.
pa

tie
nt

9.
pr

ot
ec

tiv
e

10
.

su
pp

or
tiv

e

C
hr

ist
op

he
r

1.
an

al
yt

ic
al

2.
br

illi
an

t
3.

de
te

rm
in

ed
4.

ho
ne

st
5.

in
te

llig
en

t
6.

lo
gi

ca
l

7.
ob

se
ss

iv
e

8.
pe

rc
ep

tiv
e

9.
re

sil
ie

nt
10

.
un

re
le

nt
in

g
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FO
O

D YR 9 

H
ospitality &

 Catering.  The Front of H
ouse system

, kitchen layouts and different chefs.
Residential – You can sleep there
N

on –residential – You can’t sleep there
Com

m
ercial – m

akes a profit (Costa, Travel Lodge)
N

on-com
m

ercial  - doesn’t m
ake a profit (H

ospitals, Schools, Prisons)
H

ead chef, sous chef, saucier etc

CO
O

KIN
G

 AN
D FO

O
D PREPARATIO

N

N
EA1 – if you choose G

CSE Food Preparation you w
ill do 

a N
on-exam

ination Assessm
ent (coursew

ork &
 Practical) 

N
EA1 called Food Science – this w

ould account for 15%
 

of your G
CSE.  You w

ould start it in Sept Yr11.
Exam

ple of task title:  Investigate the chem
ical and 

functional role of yeast in bread m
aking

FO
O

D SCIEN
CE

The Environm
ental H

ealth O
fficer

•
Inspecting business for food safety standards

•
Follow

 up com
plaints

•
Follow

 up outbreaks of food poisoning
•

Collecting sam
ples for testing

•
G

iving evidence in prosecutions
•

M
aintaining evidence

•
Subm

itting reports

N
U

TRITIO
N

Knife Skills – Bridge, Claw
, Cross-cutting.   

Chefs knife, vegetable knife.  Cuts – julienne, 
dice, brunoise
Sauce m

aking – Roux, becham
el, reduction, 

em
ulsion

C

G

N
utrition

The 5 m
ain nutrients are:

Carbohydrate (Sugar, Starch, Fibre)
Fat
Protein 
Vitam

ins (A, B, C, D, E, K)
M

inerals (Iron, Sodium
, Flouride, Calcium

)

M
acro N

utrients:  Carbohydrate, Fat, 
Protein
M

icro N
utrients:  Vitam

ins and M
inerals

N
on N

utrients:
FIBRE –

Vegetables, w
holem

eal flours/ 
pasta –

aids digestion
W

ATER  -W
ater, juice, fruit, vegetables -

hydration of all cells

Raising Agents
A raising agent is an ingredient or process that introduces 
a gas into a m

ixture so that it rises w
hen cooked 

The gases introduced are air (a m
ixture of gases), steam

 
(w

ater in its gaseous state), or carbon dioxide (CO
2

There are 3 w
ays this can be done

M
echanically e.g. w

hisking, sieving, folding
Chem

ically e.g. baking pow
der, bicarbonate of soda, 

cream
 of tartare

Biologically e.g. yeast

A

B

D

Service 
types
Table
Silver
Vending
Fam

ily
Counter
Buffet

E

Food Poisoning

F

H
Sauces classification
Kitchen sauces are prepared in the kitchen by Chefs for the 
preparation & com

pletion of various dishes. 
Proprietary sauces are ones available in shops & are usually 
prepared com

m
ercially. These are usually served on the 

table in restaurants as a part of accom
panim

ents to certain 
dishes. The Chef m

ay use som
e of these sauces in 

m
arinades, as seasoning and in preparation of certain 

dishes.
Kitchen sauces m

ay be furtherclassified as:
M

other/Leading sauces, Dessert sauces, M
iscellaneous 

sauces and Com
pound Butters.  

M
other or leading sauces

m
ay be divided into Hot, W

arm
 and 

Cold sauces
Hot Sauces:Bécham

el, Veloute, Espagnole & Tom
ato sauce.

W
arm

 Sauces:Hollandaise/ Béarnaise (Em
ulsion sauce)

Cold Sauces:M
ayonnaise sauce (Em

ulsion sauce)

FO
O

D SAFETY
FO

O
D CH

O
ICE

FO
O

D IN
 IN

DU
STRY

FO
O

D PRO
VEN

AN
CE
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FO
O

D 
YR

 9
 

Sk
ill

s
Kn

ife
 S

ki
lls

 –
 B

rid
ge

, C
la

w
, C

ro
ss

-c
ut

tin
g.

   
Ch

ef
s k

ni
fe

, v
eg

et
ab

le
 k

ni
fe

.  
Cu

ts
 –

 ju
lie

nn
e,

 
di

ce
, b

ru
no

is
e

Sa
uc

e 
m

ak
in

g 
– 

Ro
ux

, b
ec

ha
m

el
, r

ed
uc

tio
n,

 
em

ul
si

on

I

Se
rv

ic
e 

ty
pe

s
Ta

bl
e

Si
lv

er
Ve

nd
in

g
Fa

m
ily

Co
un

te
r

Bu
ffe

t

E

Ci
ty

 &
 G

ui
ld

s
Ex

am
pl

es
 o

f c
ou

rs
es

 ;
•

In
tr

od
uc

tio
n 

to
 th

e 
H&

C 
in

du
st

ry
•

Co
ok

in
g 

&
 S

er
vi

ce
 

fo
r t

he
 H

os
pi

ta
lit

y 
in

du
st

ry
•

Cu
lin

ar
y 

sk
ill

s
•

Fo
od

 &
 B

ev
er

ag
e 

se
rv

ic
e

Sp
rin

gb
oa

rd
 U

K
Ex

am
pl

es
 o

f c
ou

rs
es

 ;
•

Sp
rin

gb
oa

rd
 

Fu
tu

re
Ch

ef
 w

or
k 

in
 

sc
ho

ol
s

•
Fu

tu
re

Ch
ef

 
co

m
pe

tit
io

ns
 &

 
aw

ar
ds

•
M

en
to

rin
g 

in
du

st
ry

 
vi

si
ts

, v
is

iti
ng

 
sp

ea
ke

rs
 e

tc
.

Un
iv

er
sit

ie
s &

 C
ol

le
ge

s
Ad

m
iss

io
ns

 se
rv

ic
e 

(U
CA

S)
Ex

am
pl

es
 o

f c
ou

rs
es

;
Hi

gh
er

 N
at

io
na

l 
Ce

rt
ifi

ca
te

s &
 D

ip
lo

m
as

 
&

 d
eg

re
es

•
Ho

sp
ita

lit
y 

m
an

ag
em

en
t

•
Pr

of
es

sio
na

l C
oo

ke
ry

•
Cu

lin
ar

y 
In

du
st

ry
 

M
an

ag
em

en
t

•
Fo

od
 &

 C
ul

in
ar

y 
Ar

ts

Ch
ar

te
re

d 
In

st
rit

ue
 o

f 
En

vi
ro

nm
en

ta
l H

ea
lth

 
(C

IE
H)

Ex
am

pl
es

 o
f c

ou
rs

es
;

•
Le

ve
l 1

 in
tr

od
uc

to
ry

 
Ce

rt
ifi

ca
te

 in
 F

oo
d 

Sa
fe

ty
•

Le
ve

l 2
 F

ou
nd

at
io

n 
ce

rt
ifi

ca
te

 in
 F

oo
d 

Sa
fe

ty

Th
er

e 
ar

e 
m

an
y 

jo
b 

ro
le

s a
va

ila
bl

e 
in

 th
e 

Ho
sp

ita
lit

y 
&

 C
at

er
in

g 
In

du
st

ry
. T

he
re

 a
re

 a
 

nu
m

be
r o

f t
ra

in
in

g 
co

ur
se

s a
va

ila
bl

e 
fo

r 
di

ffe
re

nt
 in

du
st

ry
 se

ct
or

s.
.

W
ha

t p
er

so
na

l a
tt

rib
ut

es
  d

o 
yo

u 
ne

ed
 to

 w
or

k 
in

 th
e 

in
du

st
ry

?
En

th
us

ia
st

ic
, h

ar
d 

w
or

ki
ng

, p
un

ct
ua

l &
 re

lia
bl

e,
 

w
ili

ng
 to

 le
ar

n 
&

 d
ev

el
op

 sk
ill

s, 
ab

ili
ty

 to
 ta

ke
 

in
iti

at
iv

e,
 h

el
pf

ul
 &

 a
pp

ro
ac

ha
bl

e,
 se

ns
e 

of
 

hu
m

or
, a

bi
lit

y 
to

 ta
ke

 c
rit

ic
ism

 &
 a

ct
 o

n 
it,

 g
oo

d 
te

am
 m

em
be

r, 
ca

lm
 &

 c
om

po
se

d,
 g

oo
d 

co
m

m
itm

en
t, 

go
od

 c
om

m
un

ic
at

or

Ty
pe

 o
f d

ie
t

Re
as

on
 fo

r 
fo

llo
w

in
g 

di
et

Fo
od

s t
ha

t c
an

 b
e 

ea
te

n
Fo

od
s t

o 
av

oi
d

Ve
ga

n
He

al
th

, 
re

lig
io

us
, e

th
ic

al
 

or
 o

th
er

Al
l p

la
nt

 fo
od

s,
 P

ro
te

in
 

al
te

rn
at

iv
es

: t
of

u,
 te

m
pe

h,
 T

VP
Al

l a
ni

m
al

 fo
od

s i
nc

lu
di

ng
 fi
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l f
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, c
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at
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 p
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 p
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 p
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 c
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, d
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 c
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t d
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t f
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, f
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 re
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t d
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, c
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 c
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 d
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 b
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 m
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 c
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t c
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s f
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 d
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 p
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 c
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 d
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re
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en
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w
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w
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 e
m
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or
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id
ay

 p
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f f
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 d
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 o
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r o
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r b
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O
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FO
O

D YR 9 

Advantages
Disadvantages

Fresher
M

ay not be m
uch 

choice

Few
er food m

iles
Som

e people do not 
like the food being 
different sizes

Reduce carbon 
footprint

Som
etim

es m
ore 

expensive

Less energy used in 
transporting

Supportslocal 
farm

ers/U
K 

farm
ers

Advantages and disadvantages of buying 
local and seasonal food
Can you list w

hich fruits and vegetables 
are in each season in the U

K?

Inform
ation required by law

:
The nam

e of the food
A ‘best before’ or ‘use by’ date (or instructions on 
w

here to find it)
Any necessary

w
arnings

N
et quantity inform

ation
A

list of ingredients(if there is m
ore than 1)

The nam
e and address of the U

K business responsible 
for the inform

ation on the food or, if the business is 
not established in the U

K, the nam
e and address of 

the im
porter

the country of origin, if required
the lot num

ber or use-by date
any special storage conditions
instructions for use or cooking, if necessary

Food packaging and labelling
Types of pastry
T

here are four m
ain types of pastry that w

e use in school:

S
hortcrust

R
ough P

uff/ 
flaky

C
houx

Filo

Baking blind
M

eans to partly cook the pastry case before 
adding the filling. 

Fillings can m
ake the pastry very soggy.  YO

U
 

DO
N

’T W
AN

T A SO
G

G
Y BO

TTO
M

!!!
Baking beans on paper are used to stop the 

pastry rising, then lifted out. 

Food Science:
G

elatinisation
Denaturation
Shortening
Aeration
Layering
Elasticity
G

lazing

N

Red Tractor
O

rganic
Fairtrade
G

M
 free

You need to know
 w

hat these term
s 

m
ean and how

 they link to food 
choice

N O

P

Q

R

Denaturation

ST

N
U

TRITIO
N

FO
O

D SAFETY
FO

O
D CH

O
ICE

FO
O

D SCIEN
CE

FO
O

D IN
 IN

DU
STRY

FO
O

D PRO
VEN

AN
CE

CO
O

KIN
G

 AN
D FO

O
D PREPARATIO

N
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s c
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l b
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ar
th
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ov
al
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f v
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or
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te
d 
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ea

s 
ch
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ge

s b
io
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ve
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ity

, c
ha

ng
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e 
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m
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tio
n 

of
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e 
at

m
os

ph
er

e,
 a

nd
 ch

an
ge

s t
he

 
lo

ca
l a

nd
 g

lo
ba

l c
lim

at
es

 o
f E

ar
th

.  

W
at

er
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lu

tio
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CE

AN
 H
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du

st
ria

l a
re
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 in

 m
an

y 
LI
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 a

nd
 N

EE
s 

ca
n 

cr
ea

te
 m

aj
or

 ri
ve

r p
ol

lu
tio

n 
w

he
n 

ch
em

ica
ls 

us
ed

 in
 fa

ct
or

ie
s i

s d
um

pe
d 

in
to

 th
e 

riv
er

s. 
In

 o
th

er
 ca

se
s, 

riv
er

s 
aft

er
 o

fte
n 

tr
ea

te
d 

by
 p

eo
pl

e 
as

 p
la

ce
s 

to
 d

isp
os

e 
of

 th
ei

r w
as

te
. U

lti
m

at
el

y,
 

po
llu

tio
n 

en
ds

 u
p 

in
 th

e 
se

a.
 6

%
 o

f t
he

 
w

or
ld

’s 
pl

as
tic

 w
as

te
 e

nd
s u

p 
in

 th
e 
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ea

ns
. I

n 
ad

di
tio

n,
 cl

im
at

e 
ch

an
ge

 is
 

ca
us

in
g 

st
re

ss
 to

  t
he

 fr
ag

ile
  m

ar
in

e 
en

vi
ro

nm
en

t—
es

pe
cia

lly
 co

ra
l r

ee
fs
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La

nd
 d

eg
ra

da
tio

n 
(D

ES
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IF
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AT
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De
se

rti
fic

ati
on

 m
ea

ns
 to

 m
ak

e 
an

 a
re

a 
of
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nd

 (u
su

al
ly

 o
n 

th
e 

fri
ng

es
 o

f 
ex

isti
ng

 d
es

er
ts

) b
ec

om
e 

a 
de

se
rt

. 
De

se
rti

fic
ati

on
 is

 n
ot

 a
 n

at
ur

al
 p

ro
-

ce
ss

, b
ut

 a
s a

 re
su

lt 
of

 h
um

an
 a

cti
vi

ty
; 

de
gr

ad
in

g 
th

e 
so

il t
o 

th
e 

po
in

t o
f 

ec
ol

og
ica

l f
ai

lu
re

 b
y 

ov
er

 g
ra

zin
g,

 p
oo

r 
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nd
 m

an
ag

em
en

t, 
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er
 cu

lti
va

tio
n 

an
d 
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fo
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st

ati
on
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r f

ue
l w

oo
d.

 

1.
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re
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th
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g 
th
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e 
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e 
to

 m
ee

t o
ur

 w
an
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 a

nd
 n

ee
ds

  

Th
e 

di
st

rib
uti

on
 o

f r
es

ou
rc

es
 is

 ve
ry

 
un

ev
en

 a
cr

os
s t

he
 w

or
ld

. F
or

 e
xa

m
pl

e,
 

so
m

e 
co

un
tr

ie
s h

av
e 

hu
ge

 re
se

rv
es

 o
f e

ne
rg

y 
re

so
ur

ce
s s

uc
h 

as
 co

al
 a

nd
 o

il,
 w

hi
lst

 o
th

er
s r

el
y 

on
 im

po
rti

ng
 it

 
fro

m
 o

th
er

s. 
Th

e 
ch

or
op

le
th

 m
ap

 a
bo

ve
 sh

ow
 th

e 
%

 o
f c

ou
nt

ry
’s 

po
pu

la
tio

n 
w

ho
 a

re
 u

nd
er

no
ur

ish
ed

; t
hi

s 
m

ea
ns

 th
e 

am
ou

nt
 o

f p
eo

pl
e 

w
ho

 h
av

e 
an

 in
su

ffi
cie

nt
 a

m
ou

nt
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nd
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r q
ua

lit
y 

of
 fo

od
 to

 b
e 

he
al

th
y.

 Y
ou

 w
ill
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tic
e 
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at
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e 

w
ea

lth
ie

r c
ou

nt
rie

s (
se

e 
No

rt
h 

Am
er

ica
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r w
es

te
rn

 E
ur

op
e)

 h
av

e 
no

 is
su

es
 w

ith
 u

nd
er

no
ur

ish
-

m
en

t, 
w

hi
lst

 th
e 

po
or

es
t c

ou
nt

rie
s o

f t
he

 w
or

ld
 (s

ee
 su

b-
Sa

ha
ra

n 
Af

ric
a)

 cl
ea

rly
 d

o 
no

t h
av

e 
th

e 
w

ea
lth

 to
 

ac
ce

ss
 th

e 
ba

sic
 re

so
ur

ce
s—

su
ch

 a
s f

oo
d 

in
 th

is 
ca

se
. 

2.
 U

ne
ve

n 
gl

ob
al

 a
cc

es
s t

o 
re

so
ur

ce
s 

W
e 

al
l c

on
su

m
e 

re
so

ur
ce

s o
n 

a 
co

ns
ta

nt
 b
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is 

as
 w

e 
go

 a
bo

ut
 o

ur
 d

ai
ly

 li
ve

s. 
So

m
e 

ar
e 

es
se

nti
al

—
su

ch
 a

s f
oo

d,
 w

at
er

 a
nd

 e
ne

rg
y,

 w
hi

lst
 o

th
er

s a
re

 im
po

rt
an

t f
or

 
ec

on
om

ic 
re

as
on

s a
s t

he
y 

ar
e 

va
lu

ab
le

. R
es

ou
rc

es
 a

re
 u

se
fu

l f
or

 a
 m

as
siv

e 
va

rie
ty

 o
f 

re
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on
s d

ep
en

di
ng

 o
n 

w
ha

t t
he

y 
ar

e.
  

W
at

er
, f

or
 e

xa
m

pl
e,

 is
 u

se
d 

fo
r d

rin
ki

ng
, w
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hi

ng
, s

an
ita

tio
n,

 e
ne

rg
y 

pr
od

uc
tio

n,
 

clo
th

es
 m

an
uf

ac
tu

rin
g,

 ce
m

en
t a

nd
 co

nc
re

te
 m

ak
in

g,
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ltu
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, l
ei
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re

, fi
sh

in
g,
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ati
ng

, t
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ns
po

rt
...

 a
nd

 so
 o

n!
 

Th
e 
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ep
t: 

W
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 d
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w
e 
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t a
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 in
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r?
 

W
el
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 b
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 p
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, c
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at
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 d
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w
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o 
re
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, c
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 re
su

lt 
of

 cl
im

at
e 

ch
an

ge
) 

ha
ve

 to
 a

da
pt

 th
ei

r l
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The M
iddle-east is 

a trans-
continental region 
of the w

orld 
m

ainly in w
estern 

Asia.  

The M
iddle East 

generally has a 
hot, dry clim

ate, 
w

ith several 
m

ajor rivers 
providing irrigation to support agriculture in lim

ited areas such as the 
Nile Delta in Egypt, the Tigris and Euphrates w

atersheds of Iraq, Kuw
ait 

and eastern Syria.  

M
ost of the countries that border the Persian Gulf have vast reserves of 

crude oil (see pie chart) w
ith the 

countries of the Arabian Peninsula in 
particular benefiting econom

ically from
 

petroleum
 exports.  

Generally, w
ealth and life expectancy 

in the region has im
proved m

assively in 
recent decades but continued political 
unrest  has lead to uneven develop-
m

ent. Unem
ploym

ent is particularly 
high in the young adult population—

raising tensions in num
erous coun-

tries 

The m
ost stable countries in the region have developing banking and 

tourism
 industries to spread out the econom

ic activity from
 the oil 

industry.   

8. The M
iddle East case study 

6. Changing 
Econom

ic 
Structures in 
Nigeria 

Lagos City is Nigeria’s largest 
city and its econom

ic capital. 
It is located on Africa’s Atlantic Ocean coastline. It is the 7th fastest grow

ing city in the 
w

orld. It has a population of 21 m
illion. The population grow

s at an annual rate of 2 to 3 
%

. Unlike other states dependent on oil revenues, Lagos has a diversified econom
y w

ith 
prosperous m

anufacturing, transport, construction, service, w
holesale, and retail sectors. 

Lagos State generates $90 billion in goods and services annually. If it w
ere a country, the 

Lagos State econom
y w

ould be the 7th largest one in Africa. Tw
o-thirds of the population 

in Lagos are slum
 dw

ellers. Crim
e is also a problem

 in the city. Kidnappings, extortion, 
carjacks, assaults, arm

ed m
uggings, and burglaries are com

m
on in the city. 

7. Lagos, Nigeria - case study 

1. Biom
es of Africa 

M
editerranean 

Sem
i-Desert 

Dry Savannah 

Tropical deciduous  

Tropical Rainforest 

Desert 

Tem
perate grasslands 

M
ountainous  

2. Relief M
ap of Africa 

2. Africa is the second largest continent on Earth (after Asia), occupying 
about 20%

 of the total land area on Earth. M
uch of the interior of Africa 

is fairly high altitude—
w

ith the East Africa Highlands reaching thousands 
of m

etres above sea level dow
n the length of the east. It is here that the 

great Rift Valley is located, created by tectonic processes. 

The Akie are one of the last actual hunter-gather 
groups left on the African savannah. Beside the 

dangers of hunting they collect honey, w
hich involves 'steam

ing' out the bees, m
aking it possible for to 

reach into the hive and grab the honey—
a task requiring nerves of steel, and the ability to cope w

ith brutal 
stings from

 the bees. Due to com
petition for land w

ith the dom
inant M

aasai people, they have recently 
been m

ore reliant on grow
ing m

aize, although this rarely produces enough food to last year around. 

3. Historical events have shaped m
odern Africa. In the 

past, pow
erful European countries established colonies 

all over the w
orld (see m

ap above)—
especially in Afri-

ca—
taking control of them

. The colonised countries 
w

ere exploited by the dom
inant Europeans, leaving a 

legacy of challenges in present day Africa.  

4. The Akie people: Hunter-gatherers 

3. Historical 
events in Africa 
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(scale not know
n) 

Key:  

1. UK 

2. India 

3. Kenya 

4. Nigeria 

Topic-relevant countries 

1. Global trends of urbanisation 

 

urban         rural        population     urbanisation                 
hierarchy      urban spraw

l       expansion          density           
urban fringe            suburbs           ham

let        village            
tow

n         city        conurbation         m
egacity        com

-
m

uter       redevelopm
ent           regeneration         gentri-

fication       slum
         NEE (New

ly Em
erging Econom

y) 

Urbanisation  key term
s 

Exeter  

Before 

2007  

Buildings and Land use 

The Princesshay area of Exeter w
as originally redeveloped in 1950 

after bom
b dam

age during W
W

2. Shops w
ere sm

all and over tim
e, the 

buildings began to suffer ‘concrete cancer’ and fall apart. By 2005, 
m

ost shops w
ere em

pty and the area w
as econom

ically dead.  

Transport 

1950s Princesshay w
as the first pedestri-

anised shopping area in the UK—
 a revo-

lution at the tim
e. How

ever, the High 
Street w

as still heavily used by buses. 

 

Exeter  

In  

2019 

The hugely successful regeneration of Princhesshay w
as opened in 

2007 containing new
 buildings (redeveloped) w

ith larger shops com
-

bined w
ith restaurants, cafes and accom

m
odation to broaden the 

appeal to m
eet m

odern expectations of retail, leisure and urban living. 
Som

e buildings w
ere ‘gentrified’ (given a m

ake-over) to bring them
 up 

to standard and blend the older w
ith the new

. M
ost how

ever, w
ere 

flattened and rebuilt. John Lew
is gentrified the form

er Debenham
s 

tow
er and m

oved into the city in 2012. 

Transport 

Pedestrian shopping is still key to m
od-

ern Princesshay and the High Street 
rem

ains a bus route—
although m

uch 
restricted.  Exeter’s bus station is the 
latest phase of urban change currently 
underw

ay in the city. 

5. Urban Redevelopm
ent—

Exeter City Centre’s Princesshay  

2. M
igration: Causes of urbanisation 

3. Settlem
ent hierarchy 

W
ith the com

pletion of the new
 junction 

near Gornhay Cross off of the A361, the 
Tiverton Eastern Urban Expansion (EUE) w

ill 
begin in the Autum

n 2019. 

• 
Over 2000 new

 hom
es 

• 
Com

m
unity Centre 

• 
Local shops 

• 
Prim

ary School (420 places) 

• 
New

 em
ploym

ent land 

7. Tiverton’s EUE                                     
Eastern Urban Expansion 1 

3 

2 

4 

Urbanisation is the proportion of population that live in cities. 
Cities then predom

inantly grow
 horizontally or vertically. In 

2007 a critical change happened; m
ore people now

 live in ur-
ban areas com

pared to those that rem
ain in the countryside. 

Urban living is the future for m
ost hum

ans.  

Settlem
ents rely on each other; this rela-

tionship is called interdependence. For 
exam

ple, cities draw
 in huge am

ounts of 
w

orkers—
w

ho live in neighbouring 
tow

ns and villages—
w

ho com
m

ute to 
w

ork daily in the city. How
ever, a village 

m
ay w

ell be in a National Park for exam
-

ple, and attract city residents as tourists 
w

ho w
ant to get aw

ay from
 the city.  

4. Settlem
ent Interdependence 

City land use and land value 

Global Urban vs Rural population 

Regeneration 
Econom

ic revival of a city centre 

Redevelopm
ent 

The dem
olition and rebuilding of 

brow
nfield sites (som

etim
es com

-
bined w

ith gentrification) 

Gentrification 
M

odernising a building/area to 
m

eet expectations 

M
ixed Use 

Com
bining urban retail w

ith hospi-
tality and entertainm

ent 

Urban Spraw
l 

The outw
ard expansion of urban 

areas from
 new

 developm
ents 

being built on the rural-urban 
fringe. 

CBD 
The Central Business District 
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Global pattern of air circulation 

Atm
ospheric circulation is the large-scale m

ovem
ent of air by w

hich heat is 
distributed on the surface of the Earth.

Hadley 
cell

Largest cell w
hich extends

from
 the Equatorto betw

een 
30°to 40°north & south.

Ferrel
cell

M
iddle cellw

here air flow
s 

polew
ard

betw
een 60°& 70°

latitude. 

Polar 
cell 

Sm
allest& w

eakness cell that 
occurs from

 the poles to the 
Ferrelcell.

High and Low
 Pressure

Low
 

Pressure
High 

Pressure

Caused
by 

hot air rising. 
Causes 
storm

y, 
cloudy 

w
eather. 

Caused by 
cold air 
sinking. 

Causesclear 
and calm

 
w

eather. 

Distribution of Tropical Storm
s.

They are know
n by m

any nam
es, 

including hurricanes (North Am
erica), 

cyclones (India) and typhoons (Japan 
and East Asia).They all occur in a band 
that lies roughly 5-15ͦͦͦ   °either side ofthe 

Equator.Form
ation of Tropical Storm

s

1
The sun’s rays heats large areas of ocean in the sum

m
er and autum

n. 
This causes w

arm
, m

oist air to rise over the particular spots

2
Once the tem

perature is 27⁰, the rising w
arm

 m
oist air leads to a low

 
pressure. This eventually turns into a thunderstorm

. This causes air 
to be sucked in from

 the trade w
inds. 

3
W

ith trade w
inds blow

ing in the opposite direction and the rotation 
of earth involved (Coriolis effect),  the thunderstorm

  w
ill eventually 

start to spin. 

4
W

hen the storm
 begins to spin faster than 74m

ph, a tropical storm
 

(such as a hurricane) is officially born.

5
W

ith the tropical storm
 grow

ing in pow
er, m

ore cool air sinks in the 
centre of the storm

, creating calm
, clear condition called the eye of 

the storm
. 

6
W

hen the tropical storm
 hits land, it loses its energy source (the 

w
arm

 ocean) and it begins to lose strength. Eventually it w
ill ‘blow

 
itself out’. 

Changing pattern of  Tropical Storm
s

Scientist believe that global w
arm

ing is having an im
pact on the 

frequency and strength of tropical storm
s.This m

ay be due to an 
increase in ocean tem

peratures.

Case Study:
Typhoon Haiyan 2013

Causes
Started as a tropical depression on 2

rdNovem
ber 2013 and gained 

strength. Becam
e a Category 5 “super typhoon” and m

ade landfall on 
the Pacific islands of the Philippines. 

Effects
•

Alm
ost 6,500 deaths.

•
130,000 hom

es destroyed.
•

W
ater and sew

age system
s 

destroyed had
caused

diseases.
•

Em
otional grief for dead.

M
anagem

ent
•

The UN raised £190m
 in aid.

•
USA &

 UK sent helicopter 
carrier ships deliver aid 
rem

ote areas.
•

Education
on

typhoon 
preparedness.

M
anagem

ent  of Tropical Storm
s

Protection
Preparing for a tropical storm

 
m

ay involve construction 
projects that w

ill im
prove 

protection.

Aid
Aid involves assisting after the 

storm
, com

m
only in LIDs.

Developm
ent

The scale of the im
pacts 

depends on the w
hether the 

country has the resources cope 
w

ith the storm
.

Planning 
Involves getting people and the 

em
ergency services ready to 
deal w

ith the im
pacts. 

Prediction
Constant m

onitoring can help to 
give advanced w

arning of a 
tropical storm

Education
Teaching people about w

hat to 
do in a tropical storm

.

Prim
ary Effects of Tropical Storm

s

•
The intense w

inds of tropical storm
s can destroy w

hole 
com

m
unities, buildings and

com
m

unication netw
orks. 

•
As w

ell as their ow
n destructive energy, the w

inds can
generate 

abnorm
ally high w

aves called storm
 surges.

•
Som

etim
es the m

ost destructive elem
ents of a storm

 are these 
subsequent high seas and floodingthey cause to coastalareas.

Secondary Effects of Tropical Storm
s

•
People are left hom

eless, w
hich can cause distress, poverty and ill 

health due to lack of shelter. 
•

Shortage of clean w
ater and lack of proper sanitation m

akes it 
easier for diseases to spread. 

•
Businesses are dam

aged or destroyed causing em
ploym

ent. 
•

Shortage of food as crops are dam
aged. 

Case Study:Som
erset Levels 2014

Causes
W

ettest January on record (since 1910) caused by a succession of depressions over the 
Atlantic Ocean. 350m

m
 rain fell in Jan and Feb

100m
m

 m
ore than average. High tides 

and storm
 surges in the Bristol Channel. Rivers had not been dredged in 20 years. 

Effect
•

Over600 house flooded.
•

M
any people cut off from

 supplies. 
•

Cost of the flood £10 m
illion

•
1000 livestock evacuated. 

•
Floodw

ater heavily contam
inated 

w
ith pollutants.  

•
Local roads and railw

ay blocked. 

M
anagem

ent
•

Villages cutoff w
ere accessed by 

boats. 
•

£20 m
illion flood action planned by 

Som
erset County Council –

To 
include: 8Km

 of river Tone
and 

Parretdredged; Road levels raised; 
River banksraised; by 2024 
consideration w

ill be given to a tidal 
barrage at Bridgew

ater. 

W
hat is Clim

ate Change?

Clim
ate change is a large-scale, long-term

 shift in the planet's w
eather 

patterns or average tem
peratures. Earth has had tropical clim

ates and ice 
ages m

any tim
es in its 4.5 billion years.

Recent Evidencefor clim
ate change. 

Global
tem

perature
Average global tem

peratures have increased by m
ore 

than 0.6°C since 1950. 

Ice
sheets & 

glaciers
M

any of the w
orld’s glaciers and ice sheets are m

elting.
E.g. the Arctic sea ice has declined by 10%

 in 30 years. 

Sea Level 
Change

Average global sea level has risen by 10-20cm
s in the 

past 100 years. This is due to the additional w
ater from

 
ice and therm

al expansion.

Evidence of naturalchange

Orbital 
Changes

Som
e argue that clim

ate change is linked to how
 the Earth 

orbits the Sun, and the w
ay it w

obbles and tilts as it does it.  

Sun Spots
Dark spots on the Sun are called Sun spots. They increase the 
am

ount of energy Earth receives from
 the Sun.

Volcanic 
Eruptions 

Volcanoes release
large am

ounts of dust containing gases. 
These can block sunlight and results in cooler tem

peratures.

Enhanced Greenhouse Effect

Recently there has been an increase in hum
ans burning fossil fuels for 

energy. These fuels (gas, coal and oil) em
it greenhouse gases. This is m

aking 
the Earth’s atm

osphere thicker, therefore trapping m
ore solar radiation and 

causing less to be reflected. As a result, the Earth is becom
ing w

arm
er.

M
anaging Clim

ate Change

Carbon Capture
This involves new

 technology designed to 
reduce clim

ate change.

Planting Trees
Planting trees increase the am

ount of 
carbon is absorbed from

 atm
osphere.

International Agreem
ents

Countries aim
 to cut em

issions by signing 
international deals and by setting targets.

Renew
able Energy

Replacing fossil fuels based energy w
ith 

clean/natural sources of energy. 
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3) Key events after W
orld W

ar II 

1947: The M
arshall Plan (US Loans) Help W

est Germ
any 

rebuild and revitalise. 

24
th June 1948: Stalin blockades Berlin w

hich causes the 
Berlin Airlift. 

12
th M

ay 1949: Stalin calls off the Berlin Blockade but Cold 
W

ar begins. 

1955: W
est Germ

any Joins NATO
 and East Germ

any joins 
Soviet Pact. 

1961: Berlin W
all is put up to prevent East Germ

ans leaving. 

  

2) After W
orld W

ar II Germ
any is divided 

 

Split of interests: 

Allies w
ant to 

rebuild. Soviets 
w

ant revenge 

1) 
W

ar of tw
o halves: the first half is a disaster for the Allies 

3
rd Septem

ber 
1939. Britain 
declares w

ar 

M
ay 1940. 

Dukirk 

Sum
m

er of 
1940. Battle of 
Britain. 

1941. Invasion 
of USSR 
(Operation 
Barbarossa) 

W
ar of tw

o halves: the second half is a disaster for Germ
any 

1942-43. Siege 
of Stalingrad. 

1943. Total W
ar 

declared in 
Germ

any. 

6
th June 1944. 

D-Day. 
30

th April 1945. 
Hitler ends his 
ow

n life. 
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= 3.2 x 10 x 10 x 10 x 10 

SSttaannddaarrdd  FFoorrmm
- Developing number…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Write numbers in standard form and as 

ordinary numbers 
• Order numbers in standard form
• Add/ Subtract with standard from
• Multiply/ Divide with standard form
• Use a calculator with standard form 

SSttaannddaarrdd  ((iinnddeexx))  FFoorrmm::  A system of writing very big or very small numbers 
CCoommmmuuttaattiivvee::  an operation is commutative if changing the order does not change the result.
BBaassee::  The number that gets multiplied by a power
PPoowweerr::  The exponent – or the number that tells you how many times to use the number in multiplication
EExxppoonneenntt::  The power – or the number that tells you how many times to use the number in multiplication
IInnddiicceess::  The power or the exponent. 
NNeeggaattiivvee::  A value below zero. 

PPoossiittiivvee  ppoowweerrss  ooff  1100
11  bbiilllliioonn  – 1 000 000 000 
10 x 10 x 10 x 10 x 10 x10 x 10 x10 x 10 x10 = 109

AAddddiittiioonn  rruullee  ffoorr  iinnddiicceess  10a x 10b = 10a+b

SSuubbttrraaccttiioonn  rruullee  ffoorr  iinnddiicceess  10a ÷ 10b = 10a-b

SSttaannddaarrdd  ffoorrmm  wwiitthh  nnuummbbeerrss  >>11

AA xx  1100  nn  
Any number 
between 1 and 
less than 10

Any integer

3.2 x 10 4 

==  3322000000

EExxaammppllee NNoonn--eexxaammppllee

0.8 x 10 4 

5.3 x 10 0.7 

NNeeggaattiivvee  ppoowweerrss  ooff  1100

00..000011 10 1 1
10

1
100

1
1000

101 100 10-1 10-2 10-3

0 0 0 0 1

11  xx  1
1000

11  xx  1100--33

Any value to 
the power 0 
always = 1

Negative powers do not 
indicate negative solutionsNNuummbbeerrss  bbeettwweeeenn  00  aanndd  11

0.05.4 1 1
10

1
100

1
1000

100 10-1 10-2 10-3

0 0 5 4

= 5.4 x 10-2

A negative power does not mean a negative 
answer – it means a number closer to 0

OOrrddeerr  nnuummbbeerrss  iinn  ssttaannddaarrdd  ffoorrmm 102 101 100 10-1 10-2 10-3 10-4

6.4 x 10-2 2.4 x 102 3.3 x 100 1.3 x 10-1

00..006644  224400  11 00..1133  

Look at the power first
will the number be = > or < than 1

Use a place value grid to compare the 
numbers for ordering

MMeennttaall  ccaallccuullaattiioonnss AAddddiittiioonn  aanndd  SSuubbttrraaccttiioonn

MMuullttiipplliiccaattiioonn  aanndd  ddiivviissiioonn UUssiinngg  aa  ccaallccuullaattoorr

6.4 x 102 x1000 

= 6.4 x 102 x 103

= 6.4 x 105

NNoott  iinn  SSttaannddaarrdd  FFoorrmm

UUssee  aaddddiittiioonn  ffoorr  iinnddiicceess  rruullee

8 x 105 x 3 

= 24 x 105 NNoott  iinn  SSttaannddaarrdd  FFoorrmm

= 2.4 x 101 x 105 

= 2.4 x 106 

UUssee  aaddddiittiioonn  ffoorr  
iinnddiicceess  rruullee

(2 x 103) ÷ 4 

= (2 ÷ 4) x 103

= 0.5 x 103

DDiivviiddee  tthhee  vvaalluueess

AA xx  1100  nn  
Any number 
between 1 and 
less than 10

Any integer

RReemmeemmbbeerr  tthhee  llaayyoouutt  ffoorr  ssttaannddaarrdd  ffoorrmm

TTiipp::  Convert into ordinary numbers first and back to 
standard from at the end.

66  xx  110055  ++  88  xx  110055  
Method 1

= 600000 + 800000

= 1400000

==  11..44  xx  110055

Method 2

= (6 + 8) x 105

= 14 x 105

= 1.4 x 101 x 105

==  11..44  xx  110055

This is not the 
final answer

Only works if the powers are 
the same

More robust method 
Less room for misconceptions
Easier to do calculations with 

negative indices
Can use for different powers

1.5 x 105

0.3 x 103

Division questions 
can look like this

÷ (0.3 x 103 )(1.5 x 105 )

For multiplication and division you can look at the 

values for AA and the powers of 10 as two 
separate calculations

1.5 ÷ 0.3 x 105 ÷ 103

==  55  xx  110022

Revisit addition and subtraction laws for indices –
they are needed for the calculations

AAddddiittiioonn  llaaww  ffoorr  iinnddiicceess

aa  mm xx  aa  nn ==  aa  mm  ++  nn

SSuubbttrraaccttiioonn  llaaww  ffoorr  iinnddiicceess

aa  mm ÷ aa  nn ==  aa  mm  -- nn

1.4 x 105 x    3.9 x 103 Use a calculator to work out this 
question to a suitable degree of 
accuracy.

Input 1.4 and press           Then press 5 (for the power)

Input 3.9 and press           Then press 3 (for the power)

Press 

Press 

This gives you the solution

TToo  ppuutt  iinnttoo  ssttaannddaarrdd  ffoorrmm  aanndd  aa  ssuuiittaabbllee  ddeeggrreeee  ooff  aaccccuurraaccyy

Press and then press 7 for sci mode.

Choose a degree of accuracy so in most cases press 2
AAnnsswweerr::  55..55  xx  110088

CClliicckk  ccaallccuullaattoorr  ffoorr  vviiddeeoo  ttuuttoorriiaall

Year 9 
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NNuummbbeerrss
Year 9 reasoning with number…

KKeeyywwoorrddss
IInntteeggeerr::  a whole number that is positive or negative
RRaattiioonnaall::  a number that can be made by dividing two integers 
IIrrrraattiioonnaall::  a number that cannot be made by dividing two integers
IInnvveerrssee  ooppeerraattiioonn: the operation that reverses the action 
QQuuoottiieenntt::  the result of a division
PPrroodduucctt::  the result of a multiplication. 
MMuullttiipplleess::  found by multiplying any number by positive integers
FFaaccttoorr::  integers that multiply together to get another number

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Identify integers, real and rational numbers
• Work with directed number
• Solve problems with number
• Find HCF/ LCM
• Add/ Subtract fractions
• Multiply/ Divide fractions
• Write numbers in standard form

IInntteeggeerrss,,  rreeaall  aanndd  rraattiioonnaall  nnuummbbeerrss
RRaattiioonnaall – rroooott wwoorrdd:: ratio

RReeaall  nnuummbbeerrss::  
2
3 stems from 2:1 (

2
3 of the whole)

IIrrrraattiioonnaall  nnuummbbeerrss::  𝟐𝟐 the solution is a decimal that 
never ends and does not repeat. 

The square root of a negative is not a real 
number and cannot be found. 

DDiirreecctteedd  nnuummbbeerr  

2 + - 4 = -2 

Zero pair 
(-1 + 1 = 0 )

Two “ – 1 “ left
= =2

+ - = -
Generalisation

Representation for calculation

“Subtract” – means take 
away or remove

2 - - 1 = 3

Take away one 

= 3

Start with the representation of 2

- - = +2

AAddddiittiioonn

SSuubbttrraaccttiioonn
Generalisation

The act of 
making 
counters 
into their 
negative is 
turning 
them over

--2 x -3 = 6 

Divisions are the inverse operations

a = 5 b = -4

BBrraacckkeettss  aarroouunndd  nneeggaattiivvee  ssuubbssttiittuuttiioonnss  hheellppss  rreemmoovvee  
ccaallccuullaattiioonn  eerrrroorrss

2a – b = 2 x 5 – (-4)   = 10 + 4  = 14

MMuullttiipplliiccaattiioonn

HHCCFF//LLCCMM 11  is a common factor of all 
numbers

Common factors are factors two or more numbers share

HHCCFF  – HHiigghheesstt  ccoommmmoonn  ffaaccttoorr

HHCCFF  ooff1188  aanndd  3300

1188 1, 2, 3, 6, 9, 18

3300 1, 2, 3, 5, 6, 10, 15, 30
HHCCFF  ==  66

LLCCMM  – LLoowweesstt  ccoommmmoonn  mmuullttiippllee

LLCCMM  ooff  99  aanndd  1122

99

1122

9, 18, 27, 36, 45, 54

12, 24, 36, 48, 60

LLCCMM  ==  3366

The first time their 
multiples match

4
5 − 2

3
12
15

10
15

= 2
15

Use equivalent fractions 
to find a common 
multiple for both 
denominators

AAddddiittiioonn//  SSuubbttrraaccttiioonn  ooff  ffrraaccttiioonnss

44

33

33

22xx

4

3

1122==
MMooddeelllleedd::

Total number of 
parts in the diagram

Parts shaded66

This many rows

Shade in 3 
parts

Repeat it 
on this 
many rows

This many columns

MMuullttiipplliiccaattiioonn//  DDiivviissiioonn  ooff  ffrraaccttiioonnss

22

55

33

44

22

55 33

44

÷
x

Multiplying by 
a reciprocal 
gives the 
same 
outcome

RReepprreesseenntteedd

==
88

1155

Remember to use reciprocals 

AA xx  1100  nn  
Any number 
between 1 and 
less than 10

Any integer

SSttaannddaarrdd  ffoorrmm

66  xx  110055  ++  88  xx  110055  

= 600000 + 800000

==  11..44  xx  110055

= 1400000

÷ ((00..33  xx  110033 ))((11..55  xx  110055 ))

1.5 ÷ 0.3

==  55  xx  110022

x 105 ÷ 103

-
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UUssiinngg  PPeerrcceennttaaggeess
Year 9 reasoning with number…

KKeeyywwoorrddss
PPeerrcceenntt::  parts per 100 – written using the % symbol.
DDeecciimmaall::  a number in our base 10 number system. Numbers to the right of the decimal place are called decimals.
FFrraaccttiioonn::  a fraction represents how many parts of a whole value you have.
EEqquuiivvaalleenntt::  of equal value. 
RReedduuccee:: to make smaller in value.
GGrroowwtthh::  to increase/ to grow.
IInntteeggeerr::  whole number, can be positive, negative or zero.
IInnvveesstt::  use money with the goal of it increasing in value over time (usually in a bank).
MMuullttiipplliieerr:: the number you are multiplying by.
PPrrooffiitt:: the income take away any expenses/ costs. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Use FDP equivalence
• Calculate percentage increase and decrease
• Express percentage change
• Solve reverse percentage problems
• Solve percentage problems (calculator and 

non calculator problems) 

FFDDPP  EEqquuiivvaalleennccee

On
e

WW
hhoo

llee  
= 

1

One hhuunnddrreeddtthh
(one  whole split into 100 equal parts)

ones tenths hundredths

10
100 = 1

10 = 0.10

PPeerrcceennttaaggee
100% = a whole = 100 hundredths

10 hundredths 
10 out of 100

10%

7700
110000

Using a 
ccaallccuullaattoorr

S   D Convert to a decimal

×× 110000  converts to a 
percentage

This also 
means 

70 ÷ 100

70 out of 100 
squares

7700  ““hhuunnddrreeddtthhss””
==  77  ““tteenntthhss””

00..77

70 hundredths 
==  7700%%

Be careful of recurring decimals
e.g = 00..33333333333333

= 0. ሶ3

:

11
33

The dot above the 3

CCoonnvveerrttiinngg  FFDDPP

PPeerrcceennttaaggee  IInnccrreeaassee//  DDeeccrreeaassee

110000%%

4422%% DDeeccrreeaassee  bbyy  5588%%

110000%%

100% + 12% = 112%
1.00 + 0.12 = 1.121.00 – 0.58 = 0.42

MMuullttiipplliieerr
Less than 1

MMuullttiipplliieerr
More than 1

IInnccrreeaassee  bbyy  1122%%

Decrease Increase

PPeerrcceennttaaggee  cchhaannggee

I bought a phone for £200. 
A year later sold it for £125.

100%

££220000

££112255

Percentage loss 

All values of 
change compare 
to the ORIGINAL 

value 

75 
200 × 100 =37.5%

I bought a house for £180,000, I 
later sold it for £216,000.

100%

££118800,,000000

Percentage profit

36000 
180000

× 100 =20%Money made (profit 
value)

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑖𝑖𝑖𝑖 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 × 100RReevveerrssee  PPeerrcceennttaaggeess

40% of my number is 16. 
What am I thinking of?

40% = 16
10% - 4

100% = 40

16

Original Number (100%)

4 4 4 4 4 4 4 4 4 4

140% of my number is 
84. What is the original

number?

Original Number (100%)

84

140% = 84
10% - 6

100% = 60

6 6 6 6 6 6 6 6 6 6 6 6 6 6

Try to scale down to 10% or 
1% and then scale back up 

to 100%

-
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MMaatthhss  &&  MMoonneeyy
Year 9 reasoning with number…

KKeeyywwoorrddss
CCrreeddiitt::  money being placed into a bank account
DDeebbiitt::  money that leaves a bank account 
BBaallaannccee::  the amount of money in a bank account
EExxppeennssee::  a cost/ outgoing. 
DDeeppoossiitt:: an initial payment (often a way of securing an item you will later pay for)
MMuullttiipplliieerr::  a number you are multiplying by. (Multiplier more than 1 = increasing, less than 1 = decreasing) 
PPeerr AAnnnnuumm::  each year
CCuurrrreennccyy::  the type of money a country uses.
UUnniittaarryy::  one – the cost of one.

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Solve problems with bills and bank 

statements
• Calculate simple interest
• Calculate compound interest
• Calculate wages and taxes
• Solve problems with exchange rates
• Solve unit pricing problems

BBiillllss  aanndd  BBaannkk  SSttaatteemmeennttss SSiimmppllee  IInntteerreesstt

CCoommppoouunndd  IInntteerreesstt

EExxcchhaannggee  RRaatteess

UUnniitt  PPrriicciinngg

VVaalluuee  AAddddeedd  TTaaxx  ((VVAATT)) WWaaggeess  aanndd  TTaaxxeess

Menu Price

Milk 89p

Tea £1.50

Bills – tell you the amount items cost and can show how 
much money you need to pay.

Some can include a total

Look for different units 
(Is it in pence or pounds)

Bank Statements

Date Description Credit Debit Balance

19th

Sept
Salary £1500 £1500

19th

Sept
Mortgage £600 £900

25th

Setp
Bday Money £15 £915

Bank statement can have negative balances if the money 
spent is higher than the money coming into the account

Year

Year

Money 

Money 

For each year of investment the interest remains the same

Principal amount ×Interest Rate × Years
100

Principal amount is the amount invested in the account.  
e.g. Invest £100 at 30% simple interest for 4 years

100 × 30 × 4
100

= £120
This account earned £120 interest.
At the end of year 4 they have £220

Interest is added to the current value of investment at the 
end of each year so the next year’s interest is greater.  

Principal amount × MultiplierYears

e.g. Invest £100 at 30% compound interest for 4 years

100 × 1.34 = £285.61 This account has £285.61 in total 
at the end of the 4 years. 

VAT is payable to the government by a 
business. In the UK VAT is 20% and 
added to items that are bought. 

Essential items such as food do not 
include VAT.

Salaries fall into tax brackets – which means they
pay this much each month from their salary. 

Over time: 
Time and a half – means 1.5 times their hourly rate
Double – 2 times their hourly rate

£1 $1.40

x 200

x 1.4

x 200

x 1.4
£200 £280

When making estimates it is also useful to use estimates to 
check if our solution is reasonable. 

Use inverse operations to reverse the exchange process

Common Currencies
United Kingdom £            Pounds
United States of America $ Dollars
Europe € Euros

4 Oranges
£1

5 cupcakes 
£1.20

4 = £1.00
2 = £0.50
1 = £0.25

5 = £1.20

1 = £0.20
÷ 5

÷ 2

÷ 2

Cupcakes are the best value as one 
item has the cheapest value

Cost per Unit

To calculate unit per cost you divide by 
the cost.

There is a directly proportional 
relationship between the cost and 

number of units. 

-
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NNuummbbeerr  SSeennssee
Developing number…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Round numbers to powers of 10 and 1 sf
• Round numbers to any dp
• Estimate solutions
• Calculate using order of operations
• Calculate with money, units of 

measurement and time

RRoouunndd  ttoo  ppoowweerrss  ooff  1100  aanndd  11  ssiigg..  ffiigguurree

5495 to the nearest 1000

55000000 66000000

5475 to the nearest 100

55440000 55550000 55447700 55448800

If the number is halfway between we “rroouunndd  uupp”

5475 to the nearest 10

370 to 1 significant figure is 400
37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
0.37 to 1 significant figure is 0.4
0.00037 to 1 significant figure is 0.0004

Round to the first non-zero number

RRoouunndd  ttoo  ddeecciimmaall  ppllaacceess 2.46192 Focus on the numbers 
aafftteerr  the decimal point

“To 1.d.p” – to one number after the decimal.
“To 2.d.p” – to two numbers after the decimal 

22..44 22..55

2.46192 (to 1.d.p) - Is this closer to 2.4 or 2.5 2.4 6192 This shows 
the number is 
closer to 2.5

22..4466 22..4477

2.46192 (to 12d.p) - Is this closer to 2.46 or 2.47 2.46 192 This shows the 
number is closer 
to 2.46

EEssttiimmaattee  tthhee  ccaallccuullaattiioonn Round to 1 significant figure to estimate

44..22  ++  66..77 ≈ 44..  ++  77 ≈ 1111

The equal sign changes to show it is an estimation

This is an oovveerreessttiimmaattee  because the 6.7 was rounded up more

2211..44  xx  33..11 ≈ 2200  xx  33 ≈ 6600 This is an uunnddeerreessttiimmaattee  because both values were rounded down

It is good to check all calculations with an estimate in all aspects of maths – it 
helps you identify calculation errors.

OOrrddeerr  ooff  ooppeerraattiioonnss
BBrraacckkeettss  Operations in brackets are calculated first

OOtthheerr  operations e.g. powers, roots, 

MMuullttiipplliiccaattiioonn//  DDiivviissiioonn
They are carried out in the order from left to right in the 
question

AAddddiittiioonn//  SSuubbttrraaccttiioonn
They are carried out in the order from left to right in the 
question

CCaallccuullaattiioonnss  wwiitthh  mmoonneeyy

£1 = 100p

DDeebbiitt

CCrreeddiitt

- You have £0 or more in an account 

- You have  less than £0 in an account 

Money calculations are to 
2.d.p

Using a calculator – ensure you are working in the 
correct units. 
£1.30 + 50p = 130 + 50    (in pence)

= 1.30 + 0.50 (in pouinds) 

UUnniittss  aarree  iimmppoorrttaanntt:: UUsseeffuull  CCoonnvveerrssiioonnss  

MMeettrriicc  mmeeaassuurreess  ooff  lleennggtthh

UUnniittss  ooff  wweeiigghhtt//  ccaappaacciittyy  

Kilo = 1000 x meter 

Milli -
1

1000 x meter

Centi -
1
100 x meter

Weight = g, kg, t
Capacity (volume of liquid) = ml, L

TTiimmee  aanndd  tthhee  ccaalleennddaarr

Analogue Clock
Digital Clock (24-hour times)12-hour clock

• Use am (morning) and pm  (afternoon)
• Only use hour times up to 12

24-hour clock
• 0-11 (morning hours)
• 12-23 (afternoon hours) 

11  YYeeaarr  – the amount of time it 
takes Earth to go around the 
sun 336655 (and a quarter) ddaayyss
LLeeaapp  YYeeaarr  – 336666  ddaayyss  (every 

4 years)

1122  MMoonntthhss  ==  one year = 52 weeks
31 days – JJaann,,  MMaarrcchh,,  MMaayy,,  JJuullyy
AAuugg,,  OOcctt,,  DDeecc
30 days – AApprriill,,  JJuunnee,,  SSeepptt,,  NNoovv
28 days – FFeebb  (29 leap year)

11  wweeeekk  – 7 days
Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday, Sunday

11  ddaayy  – 24 hours
11  hhoouurr  - 60 minutes 
11  mmiinnuuttee  – 60 seconds

Use a number line for 
time calculations!

SSiiggnniiffiiccaanntt::  Place value of importance 
RRoouunndd::  Making a number simpler but keeping its value close to what it was. 
DDeecciimmaall::  Place holders after the decimal point.
OOvveerreessttiimmaattee::  Rounding up – gives a solution higher than the actual value
UUnnddeerreessttiimmaattee::  Rounding down – gives a solution lower than the actual value. 
MMeettrriicc::  A system of measurement.
BBaallaannccee::  The amount of money in a bank account
DDeeppoossiitt::  Putting money into a bank account. 

gg kkgg mmll LLmmmm ccmm mm kkmm
÷ 𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟎𝟎 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏

× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏

Year 9 -
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SSoollvviinngg  rraattiioo  &&  pprrooppoorrttiioonn  pprroobblleemmss
Year 9 reasoning with geometry…

KKeeyywwoorrddss

PPrrooppoorrttiioonn::  a comparison between two numbers 
RRaattiioo::  a ratio shows the relative size of two variables
DDiirreecctt  pprrooppoorrttiioonn::  as one variable is multiplied by a scale factor the other variable is multiplied 
by the same scale factor.
IInnvveerrssee  pprrooppoorrttiioonn::::  as one variable is multiplied by a scale factor the other is divided by the 
same scale factor.

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Solve problems with direct proportion
• Use conversion graphs 
• Solve problems with inverse proportion
• Solve ratio problems
• Solve ‘best buy’ problems

DDiirreecctt  PPrrooppoorrttiioonn As one variable changes the other changes at 
the same rate.

TThhiiss  iiss  aa  mmuullttiipplliiccaattiivvee  cchhaannggee

44  ccaannss  ooff  ppoopp  ==  ££22..4400

4 cans of pop = £2.40

2 cans of pop = £1.20x 
0.5

x 0.5

This multiplier is the same 
In the same way that this 

would be for ratio

4 cans of pop = £2.40

12 cans of pop = £7.20x 
3

x 3

Sometimes this is easiest 
if you work out how much 

one unit is worth first
e.g. 11  ccaann  ooff  ppoopp  ==  ££00..6600

CCoonnvveerrssiioonn  GGrraapphhss Compare two variables

kilo
me

tre
s

miles

Labelling of both axes 
is vital

This is always a straight line because as one variable 
increases so does the other at the same rate

To make conversions between units you need to find the 
point to compare – then find the associated point by 
using your graph.
Using a ruler helps for accuracy
Showing your conversion lines help as a “check” for 
solutions

SShhaarriinngg  aa  wwhhoollee  iinnttoo  aa  ggiivveenn  rraattiioo

James and Lucy share £350 in the ratio 3:4.
Work out how much each person earns

James: Lucy

33  ::  44

James

Lucy

£350

MMooddeell  tthhee  QQuueessttiioonn

FFiinndd  tthhee  vvaalluuee  ooff  oonnee  ppaarrtt

= one part 
= ££5500

Whole: £350
7 parts to share between
(3 James, 4 Lucy)

££335500  ÷÷ 77  ==  ££5500

James = 3 x £50 = £150

Lucy = 4 x £50 = £200

£350

James: Lucy

33  ::  44
££115500::££220000

PPuutt  bbaacckk  iinnttoo  tthhee  qquueessttiioonn

xx  5500xx  5500

FFiinnddiinngg  aa  vvaalluuee  ggiivveenn  11::nn  ((oorr  nn::11))

Inside a box are blue and red pens in the ratio 5:1.
If there are 10 red pens how many blue pens are 

there? 

MMooddeell  tthhee  QQuueessttiioonn

Blue : Red

55  ::  11

Blue pens

Red pens
OOnnee  uunniitt
= 10 pens= one part 

= 1100  ppeennss

PPuutt  bbaacckk  iinnttoo  tthhee  qquueessttiioonn
Blue pens = 5 x 10 = 50 pens

Red pens = 1 x 10 = 10 pens

Blue : Red

55  ::  11
5500::  1100

xx  1100xx  1100

TThheerree  aarree  5500  BBlluuee  PPeennss

IInnvveerrssee  PPrrooppoorrttiioonn BBeesstt  BBuuyyssAs one variable is multiplied by a scale factor the other is divided by the same scale factor

Examples of inversely proportional 
relationships

Time taken to fill a pool and the 
number of taps running.

Time taken to paint a room and the
number of workers

T 

G

TT  iiss  iinnvveerrsseellyy  pprrooppoorrttiioonnaall  ttoo  GG..  WWhheenn  TT==22  tthheenn  GG==2200

22

2200

÷ 2

× 2

1

40

8

5

÷ 4

× 4
To calculate best buys you need to be able to 

compare the cost of one unit or units of 
equal amounts

Have a directly proportional relationship

SShhoopp  A
4 cans for £1.20

SShhoopp  B
3 cans for 93p

Cost per item

£1.20 ÷ 4

1 can is £0.30
Or 30p

£0.93 ÷ 3

1 can is £0.31
Or 31p

Shop Ais the best value as it is 1p cheaper per 
can of pop

SShhoopp  A
4 cans for £1.20 3 cans for 93p

Cost per 
pound

4 ÷ £1.20

£1 buys 3.333 
cans of pop

3 ÷ £0.93

£1 buys 3.23 
cans of pop

Shop A is still shown as being the best value but
pay attention to the unit you are calculating, per 

item or per pound.

Best value is the most product for the 
lowest price per unit

-
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RRaatteess
Year 9 reasoning with geometry…

KKeeyywwoorrddss

CCoonnvveerrtt::  change
MMaassss::  a measure of how much matter is in an object. Commonly measured by weight.
OOrriiggiinn::  the coordinate (0, 0)
VVoolluummee:: the amount of 3D space a shape takes up
SSuubbssttiittuuttee:: putting numbers where letters are – replacing numbers into a formula

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Solve speed, distance, time questions
• Use distance time graphs
• Solve density, mass, volume problems
• Solve flow problems
• Use flow graphs
• Interpret rates of change and their units

SSppeeeedd,,  DDiissttaannccee,,  TTiimmee

speed = distance
time

““ppeerr”” for every
e.g. 80 miles per hour (mph)
Travel 80 miles every hour

Miles

Hours

00

00 𝟎𝟎. 𝟓𝟓

𝟒𝟒𝟒𝟒

𝟏𝟏

𝟖𝟖𝟖𝟖

𝟐𝟐

𝟏𝟏𝟏𝟏𝟏𝟏

𝟐𝟐. 𝟓𝟓

𝟐𝟐𝟐𝟐𝟐𝟐

You can use a 
double number 
line to help you 

calculate distance

e.g. A boat travels at a constant speed for 2.5 hours
It travels 300 miles. .

𝟑𝟑𝟑𝟑𝟑𝟑 miles

𝟐𝟐. 𝟓𝟓 hours

Bar models 
can help to 

calculate mph

Each part is half 
an hour
Each part is 60
miles

SSppeeeedd,,  DDiissttaannccee,,  TTiimmee
minutes hours

× 60

÷ 60

BBeeffoorree calculations – make sure you are 
working in the same units as the speed

time = distance
speed

distance = speed × time

Learn or learn how to 
rearrange the formular for 
speed, distance and time

Substitute in the variables given

DDiissttaannccee  – TTiimmee  ggrraapphhss

𝟎𝟎 5 10 15 20 25 30
Time (minutes)

35

10

20

30

Di
sta

nc
ef
ro
m
ho
m
e(

m
et
re
s)

𝟎𝟎

Horizontal lines represent staying still

The distance coming closer 
to home shows the return 

journey

The steeper a gradient the faster
the speed

Gradient = speed

Units are 
important. 

Meters per minute

DDeennssiittyy,,  MMaassss,,  VVoolluummee

FFllooww  pprroobblleemmss  &&  ggrraapphhss RRaatteess  ooff  cchhaannggee  &&  uunniittss

density = mass
volume volume = mass

density

mass = volume × density

volume of prism 
Area of cross 

section
Depth×=

This will fill at a constant rate, then as the space decreases it will 
speed up and the neck of the bottle fill at a faster constant speed 

The cylinder will fill at a constant speed
Units are important.
Ensure any volume 

calculations are the same unit 
as the rate of flow

Common rates of change relationships SSppeeeedd::  miles ppeerr  hour

EExxcchhaannggee  rraatteess::  euros ppeerr  pounds

DDeennssiittyy::  mass ppeerr volume

5

10

10
5 = 2 metres per min

metres kilometres
× 1000

÷ 1000

Revisit your conversions between units 
of length and capacity

-
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FFoorrmmiinngg  aanndd  SSoollvviinngg  EEqquuaattiioonnss
Year 9 Reasoning with algebra…

KKeeyywwoorrddss
IInneeqquuaalliittyy::  an inequality compares who values showing if one is greater than, less than or 
equal to another 
VVaarriiaabbllee::  a quantity that may  change within the context of the problem
RReeaarrrraannggee::  Change the order
IInnvveerrssee  ooppeerraattiioonn: the operation that reverses the action 
SSuubbssttiittuuttee::  replace a variable with a numerical value 
SSoollvvee::  find a numerical value that satisfies an equation

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Solve inequalities with negative numbers
• Solve equations with unknowns on both sides
• Solve inequalities with unknowns on both 

sides
• Substitute into formulae and equations
• Rearrange formulae 

FFoorrmm  aanndd  ssoollvvee  iinneeqquuaalliittiieess

SSoollvvee

Two more than treble my 
number is greater than 11

Find the possible range of values

3x + 2 > 11

x ÷3 -2 11

x > 3

SSoollvvee  eeqquuaattiioonnss  wwiitthh  bbrraacckkeettss

33  ((22xx  ++  44))  ==  3300

66xx  ++  1122  ==  3300

66xx  ==  1188
xx  ==  33  

Expand the brackets

-12 -12

÷ 6 ÷ 6

IInneeqquuaalliittiieess  wwiitthh  nneeggaattiivveess

22  – 33xx    >>  1177
+ 3x + 3x

22    >>  1177  ++  33xx
-17-17

--1155  >>  33xx

--55  >>  xx

22  – 33xx    >>  1177
-2 -2

– 33xx    >>  1155

xx    >>  --55

÷3÷3

÷-3÷-3

x is true for any value 
smaller than -5

CCHHEECCKK  IITT!!
2 – 3(-6) = 20
TTRRUUEE//  CCOORRRREECCTT

-5-7 -3

SSmmaalllleerr BBiiggggeerr

x is true for any value 
bigger than -5

TThhiiss  ccaannnnoott  bbee  
ttrruuee…

MMeetthhoodd  11::

MMeetthhoodd  22

Make x positive first

Keep the negative x

When you multiply or divide x by a 
negative you need to reverse the 

inequality 

xx    <<  --55

EEqquuaattiioonnss  wwiitthh  uunnkknnoowwnn  oonn  bbootthh  ssiiddeess  

44xx  ++  55  ==  33xx  ++  2244 x x x x 5
x x x 24-3x -3x

x x x x 5
x x x 24

xx  ++  55  ==  2244
-5-5

xx  ==  1199

IInneeqquuaalliittiieess  wwiitthh  uunnkknnoowwnn  oonn  bbootthh  ssiiddeess  
Solving inequalities has the same method as 

equations

55  ((  xx  ++  44))  <<  33  ((  xx  ++  22))
55xx  ++  2200  <<  33xx  ++  66
22xx  ++  2200  <<  66

22xx  <<  -- 1144  
xx  <<  -- 77

CChheecckk  iitt!!

55  ((  --88 ++  44))  <<  33  ((  --88 ++  22))
55  ((  --44 ))  <<  33  ((  --66  ))

--2200  <<  --1188

-20 IS smaller than -18

FFoorrmmuullaaee  aanndd  EEqquuaattiioonnss
FFoorrmmuullaaee  – all expressed in symbols EEqquuaattiioonnss  – include numbers and can be solved

SSuubbssttiittuuttee  in values 

RReeaarrrraannggiinngg  FFoorrmmuullaaee  ((oonnee  sstteepp))

xx

yy zz

xx  ==  yy  ++  zz

Rearrange to make y the subject.
yy  ==  xx  -- zz

yy ++zz xx

yy --zz xx

Using inverse operations or fact 
families will guide you through 

rearranging formulae

Rearranging can also be checked by substitution. 

Language of rearranging…. 

Make XXX the subject

Change the subject

Rearrange

RReeaarrrraannggiinngg  FFoorrmmuullaaee  ((ttwwoo  sstteepp))
In an equation (find x) In a formula (make x the subject)

44xx  – 33  ==  99
+3 +3
44xx  ==  1122

÷ 4 ÷ 4
xx  ==  33

xxyy – ss  ==  aa
+ s + s
xxyy ==  aa  ++  ss
÷ y ÷ y

xx  ==  aa  ++  ss
yy

The steps are the same for solving and rearranging

Rearranging is often needed when using y = mx + c 

e.g. Find the gradient of the line 2y -4x = 9
MMaakkee  yy  tthhee  ssuubbjjeecctt  ffiirrsstt y = 4x + 9

2
Gradient = 4= 2 

2

-
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SSttrraaiigghhtt  LLiinnee  GGrraapphhss    
Year 9 Reasoning with algebra…

KKeeyywwoorrddss
GGrraaddiieenntt::  the steepness of a line
IInntteerrcceepptt::  where two lines cross. The y-intercept: where the line meets the y-axis. 
PPaarraalllleell::  two lines that never meet with the same gradient. 
CCoo--oorrddiinnaattee:: a set of values that show an exact position on a graph.
LLiinneeaarr::  linear graphs (straight line) – linear common difference by addition/ subtraction
AAssyymmppttoottee::  a straight line that a graph will never meet.
RReecciipprrooccaall::  a pair of numbers that multiply together to give 1. 
PPeerrppeennddiiccuullaarr::  two lines that meet at a right angle. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Compare gradients
• Compare intercepts
• Understand and use y= mx + c
• Find the equation of a line from a graph
• Interpret gradient and intercepts of real-

life graphs

LLiinneess  ppaarraalllleell  ttoo  tthhee  aaxxeess All the points on this line have 
a x coordinate of 10 

All the points on this line have 
a y coordinate of -2

Lines parallel to the yy  aaxxiiss  take the form xx  
==  aa  and are vveerrttiiccaall  

Lines parallel to the xx  aaxxiiss  take the form yy  
==  aa  and are hhoorriizzoonnttaall

‘a’ can be ANY positive 
or negative value including 

0

Intersection
points

e.g. (3, -2)  (7, -2)  (-2, -2) 
all lay on this line because the 
y coordinate is -2

PPlloottttiinngg  yy  ==  mmxx  ++  cc  ggrraapphhss

3 x the x coordinate then – 1 

Draw a table to display this 
information-10 -1 8

This represents a coordinate pair 
(-3, -10)

You only need two points to form a 
straight line

Plotting more points helps you decide 
if your calculations are correct (if 

they do make a straight line)

Remember to join the points to make 
a line

CCoommppaarree  GGrraaddiieennttss

The ccooeeffffiicciieenntt of x (the 
number in front of x) tells us 

the gradient of the line

The ggrreeaatteerr  the 
gradient – the sstteeeeppeerr

the line

yy==22xx  ++  22

yy==
𝟏𝟏
𝟐𝟐xx

yy==
𝟏𝟏
𝟐𝟐xx--44

PPaarraalllleell  lines have the 
ssaammee gradient

CCoommppaarree  IInntteerrcceeppttss yy  ==  mmxx  ++  cc

FFiinndd  tthhee  eeqquuaattiioonn  ffrroomm  aa  ggrraapphh

RReeaall  lliiffee  ggrraapphhss

yy==22xx

yy==
𝟏𝟏
𝟐𝟐xx

yy==
𝟏𝟏
𝟐𝟐xx--44

The value of cc  is the point at 
which the line crosses the y-

axis. YY  iinntteerrcceepptt

((00,,--44))

((00,,22))

The coordinate of a y intercept 
will always be (0,cc)

Lines with the ssaammee y-
intercept cross in the ssaammee  

place

y and x are ccoooorrddiinnaatteess.

The ccooeeffffiicciieenntt of x (the number in front 
of x) tells us the gradient of the line

The value of cc  is the point at 
which the line crosses the y-

axis. YY  iinntteerrcceepptt

The equation of a line 
can be rearranged:. E.g: 

yy  ==  cc  ++  mmxx
cc  ==  yy  – mmxx

Identify which coefficient 
you are identifying or 

comparing.

((  00,,11  ))
TThhee  yy--
iinntteerrcceepptt

66

33

TThhee  GGrraaddiieenntt..  
𝟔𝟔
𝟑𝟑 = 𝟐𝟐 𝑦𝑦 = 2𝑥𝑥 + 1

The direction of the line indicates a positive 
gradient

The y-intercept shows the 
minimum charge.

The gradient represents the 
price per mile 

When you have 0 pens 
this has 0 cost.

The gradient shows the 
price per pen.

In real life graphs like this values will always be positive because they 
measure distances or objects which cannot be negative.

DDiirreecctt  PPrrooppoorrttiioonn  ggrraapphhss To represent direct proportion the graph must start at the origin. 

-
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AAllggeebbrraaiicc  RReepprreesseennttaattiioonn
Year 9 representations…

KKeeyywwoorrddss

QQuuaaddrraattiicc::  a curved graph with the highest power being 2. Square power. 
IInneeqquuaalliittyy::  makes a non equal comparison between two numbers
RReecciipprrooccaall::  a reciprocal is 1 divided by the number
CCuubbiicc::  a curved graph with the highest power being 3. Cubic power.
OOrriiggiinn::  the coordinate (0, 0)
PPaarraabboollaa::  a ‘u’ shaped curve that has mirror symmetry

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Draw quadratic graphs
• Interpret quadratic graphs
• Interpret other graphs including reciprocals
• Represent inequalities

QQuuaaddrraattiicc  GGrraapphhss

𝑦𝑦 = 𝑥𝑥2 + 4𝑥𝑥 + 3

If 𝑥𝑥2 is the highest power in your equation 
then you have a quadratic graph.

It will have a parabola shape

Quadratic graphs are always symmetrical with the turning point in the middle

𝒙𝒙 −𝟒𝟒 −𝟑𝟑 −2 −𝟏𝟏 0 𝟏𝟏

𝑦𝑦 3 0 −1 0 3 8

Substitute the 𝑥𝑥 values into the equation of your line to find the 𝑦𝑦 coordinates

Coordinate pairs for plotting (−3, 0)

Plot all of the coordinate pairs and join the points with a curve (freehand)

Intersection with 
the 𝑦𝑦 axis

IInntteerrpprreett ootthheerr ggrraapphhss
Cubic Graphs

𝑦𝑦 = 𝑥𝑥3 + 2𝑥𝑥2 − 2𝑥𝑥 + 1

If 𝑥𝑥3 is the highest power in your equation 
then you have a cubic graph

Reciprocal Graphs

𝑦𝑦 = 1
𝑥𝑥

Reciprocal graphs never touch 
the 𝑦𝑦 axis. 

This is because 𝑥𝑥 cannot be 0
This is an asymptote

Exponential Graphs

𝑦𝑦 = 2𝑥𝑥

Exponential 
graphs have a 
power of 𝑥𝑥

RReepprreesseenntt  IInneeqquuaalliittiieess

𝑥𝑥 < 4

All values are less than 4

Multiple methods of representing inequalities

The shaded area indicates all possible values of 𝑥𝑥
The dotted line shows that the inequality does not 

include these points 

The solid line shows that the inequality includes all 
the points on this line

𝑦𝑦 ≥ 2𝑥𝑥 + 1

The shaded area indicates all 
possible solutions to this inequality 

-
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LLiinnee  ssyymmmmeettrryy  aanndd  rreefflleeccttiioonn  
- Developing geometry…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Recognise line symmetry
• Reflect in a horizontal line
• Reflect in a vertical line
• Reflect in a diagonal line

LLiinneess  ooff  ssyymmmmeettrryy
Mirror line (line of reflection)

Shapes can have more than 
one line of symmetry…. 
This regular polygon (a 
regular pentagon has 5 lines 
of symmetry) 

A circle has an infinite amount of 
lines of symmetry

MMiirrrroorr  lliinnee::  a line that passes through the center of a shape with a mirror image on either side of the line
LLiinnee  ooff  ssyymmmmeettrryy::  same definition as the mirror line
RReefflleecctt::  mapping of one object from one position to another of equal distance from a given line.
VVeerrtteexx::  a point where two or more-line segments meet. 
PPeerrppeennddiiccuullaarr::  lines that cross at 90°
HHoorriizzoonnttaall::  a straight line from left to right (parallel to the x axis) 
VVeerrttiiccaall::  a straight line from top to bottom (parallel to the y axis)

RRhhoommbbuuss
two lines of symmetry

PPaarraalllleellooggrraamm
No lines of symmetry

RReefflleecctt  hhoorriizzoonnttaallllyy//  vveerrttiiccaallllyy  ((11  ))

Reflection in a vertical line Reflection in a horizontal line Reflection in the line x=2

Reflection in the line y=-2

Note: a reflection 
doubles the area of 
the original shape

Reflection on an axis grid

RReefflleecctt  hhoorriizzoonnttaallllyy//  vveerrttiiccaallllyy  ((  22  ))

All points need 
to be the same 
distance away 
from the line of 

reflection

Reflection in the line y axis – this is also a 
reflection in the line x=0

LLiinneess  ppaarraalllleell  ttoo  tthhee  xx  aanndd  yy  aaxxiiss
REMEMBER

Lines parallel to the x-axis are y = ____
Lines parallel to the y-axis are x = ____

RReefflleecctt  DDiiaaggoonnaallllyy  ((11  ))

Points on the mirror line don’t change position

TTuurrnn  yyoouurr  iimmaaggee
If you turn your image it 
becomes a vertical/ horizontal 
reflection (also good to check 
your answer this way)

DDrraawwiinngg  ppeerrppeennddiiccuullaarr  lliinneess

Perpendicular lines to and 
from the mirror line can help 
you to plot diagonal reflections

Fold along the line of symmetry to check 
the direction of the reflection

RReefflleecctt  DDiiaaggoonnaallllyy  ((  22  ))
This is the line yy  ==  xx (every y coordinate is the 

same as the x coordinate along this line)

TTuurrnn  yyoouurr  iimmaaggee
If you turn your image it 
becomes a vertical/ horizontal 
reflection (also good to check 
your answer this way)

This is the line yy  ==  -- xx
The x and y coordinate have the 

same value but opposite sign

Year 9 
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RRoottaattiioonn  &&  TTrraannssllaattiioonn
Year 9 reasoning with geometry…

KKeeyywwoorrddss

RRoottaattee::  a rotation is a circular movement.
SSyymmmmeettrryy::  when two or more parts are identical after a transformation.
RReegguullaarr::  a regular shape has angles and sides of equal lengths.
IInnvvaarriiaanntt::  a point that does not move after a transformation. 
VVeerrtteexx::  a point two edges meet.
HHoorriizzoonnttaall::  from side to side
VVeerrttiiccaall::  from up to down

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Identify the order of rotational symmetry
• Rotate a shape about a point on the

shape
• Rotate a shape about a point not on a 

shape
• Translate by a given vector
• Compare rotations and reflections

RRoottaattiioonnaall  SSyymmmmeettrryy

RRoottaattee  ffrroomm  aa  ppooiinntt  ((iinn  aa  sshhaappee))

RRoottaattee  ffrroomm  aa  ppooiinntt  ((oouuttssiiddee  aa  sshhaappee))

TTrraannssllaattiioonn  aanndd  vveeccttoorr  nnoottaattiioonn

CCoommppaarree  rroottaattiioonnss  aanndd  rreefflleeccttiioonnss

Tracing paper helps check 
rotational symmetry.

1. Trace your shape (mark 
the centre point)

2. Rotate your tracing
paper on top of the
original through 360º

3. Count the times it fits
back into itself

A regular pentagon has rotational symmetry of order 5

Original 
shape

1. Trace the original shape 
(mark the point of rotation)

2. Keep the point in the same
place and turn the tracing 

paper

3. Draw the new shape

Clockwise Anti-Clockwise

Image: 90º 
clockwise

Point of 
rotation

Point of 
rotation

Original 
shape

Image: 90º anti - clockwise

1. Trace the original shape 
(mark the point of rotation)

2. Keep the point in the same
place and turn the tracing 

paper

3. Draw the new shape

Vector 
Notation

How far left or right to move 
Negative value (left)
Positive value (right) 

How far up or down to move
Negative value (down)

Positive value (up)

Original 
shape

Translation 
−3
3

EEvveerryy  vveerrtteexx  hhaass  bbeeeenn  ttrraannssllaatteedd  
bbyy  tthhee  ssaammee  aammoouunntt

Reflections are a mirror image 
of the original shape.

Information needed to perform a 
reflection:

- Line of reflection (Mirror line)

Information needed to perform a rotation:
- Point of rotation
- Direction of rotation
- Degrees of rotation

Rotations are the movement of a shape in a 
circular motion

-
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EEnnllaarrggeemmeenntt  &&  SSiimmiillaarriittyy
…

KKeeyywwoorrddss

SSiimmiillaarr  SShhaappeess::  shapes of different sizes that have corresponding sides in equal proportion 
and identical corresponding angles. 
SSccaallee FFaaccttoorr::  the multiple describing how much a shape has been enlarged
EEnnllaarrggee::  to change the size of a shape (enlargement is not always making a shape bigger)
CCoorrrreessppoonnddiinngg::  objects (or sides) that appear in the same place in two similar situations. 
IImmaaggee:: the picture or visual representation of the shape

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Recognise enlargement and similarity
• Enlarge a shape by a positive SF
• Enlarge a shape from a point
• Enlarge a shape by a fractional SF
• Work out missing sides and angles in a 

pair of similar shapes.

RReeccooggnniissee  eennllaarrggeemmeenntt  &&  ssiimmiillaarriittyy

Shapes are similar if all pairs of corresponding sides are in the same ratio

These shapes are similar because all 
sides are increased by the same ratio

Enlargements are similar shapes with a ratio other than 1

EEnnllaarrggee  bbyy  aa  ppoossiittiivvee  ssccaallee  ffaaccttoorr
With a scale factor larger than 1 it makes the shape bbiiggggeerr

Enlarged by Scale 
Factor 3.

Every side is 3 times
the original length

EEnnllaarrggee  aa  sshhaappee  ffrroomm  aa  ppooiinntt
Scaled distances method Rays method

Scale the distance between the point of 
enlargement and each corresponding 

vertices

Multiply the distance from the centre of 
corresponding vertices by the scale 

factor along the ray

PPoossiittiivvee  ffrraaccttiioonnaall  ssccaallee  ffaaccttoorr

With a scale factor between 0 and 1 it makes the shape ssmmaalllleerr

12𝑐𝑐𝑐𝑐

5
𝑐𝑐𝑐𝑐 1
𝑐𝑐𝑐𝑐

2.4 𝑐𝑐𝑐𝑐

Scale Factor of 
1
5

10 𝑐𝑐𝑐𝑐

8
𝑐𝑐𝑐𝑐

Scale Factor of 
5
2

25 𝑐𝑐𝑐𝑐

20
𝑐𝑐𝑐𝑐

CCaallccuullaattiioonnss  iinn  ssiimmiillaarr  sshhaappeess

6 𝑐𝑐𝑐𝑐

12 𝑐𝑐𝑐𝑐
60°

Don’t forget that properties of shapes don’t change with enlargements or in 
similar shapes

The two trapezium are similar find the missing side and angle

CCoorrrreessppoonnddiinngg  ssiiddeess  iiddeennttiiffyy  
tthhee  ssccaallee  ffaaccttoorr

12
6 = 2 Scale Factor = 𝟐𝟐

CCaallccuullaattee  tthhee mmiissssiinngg ssiiddee Length (corresponding side)  x  scale factor

2𝑐𝑐𝑐𝑐 × 2
𝑥𝑥 = 4𝑐𝑐𝑐𝑐

Enlargement does not change angle size

CCaallccuullaattee  tthhee  mmiissssiinngg  aannggllee Corresponding angles remain the same
130°

-



Mathematics |  63

33DD  SShhaappeess
Year 9 constructing in 2D/3D…

KKeeyywwoorrddss
22DD::  two dimensions to the shape e.g. length and width
33DD::  three dimensions to the shape e.g. length, width and height
VVeerrtteexx::  a point where two or more line segments meet
EEddggee  a line on the boundary joining two vertex
FFaaccee::  a flat surface on a solid object 
CCrroossss--sseeccttiioonn::  a view inside a solid shape made by cutting through it 
PPllaann:: a drawing of something when drawn from above (sometimes birds eye view) 
PPeerrssppeeccttiivvee::  a way to give illustration of a 3D shape when drawn on a flat surface. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Name 2D & 3D shapes
• Recognise Prisms
• Sketch and recognise nets 
• Draw plans and elevations
• Find areas of 2D shapes
• Find Surface area for cubes, cuboids, 

triangular prisms and cylinders
• Find the volume of 3D shapes

NNaammee  22DD  &&  33DD  sshhaappeess RReeccooggnniissee  pprriissmmss A solid object with two identical ends 
and flat sides

The cross section will also be identical 
to the end faces. 

A cylinder although with very similar properties does not 
have flat faces so is not categorised as a prism

NNeettss  ooff  ccuubbooiiddss

1cm grids help to draw accurately

Visualise the folding 
of the net. 

Will it make the 
cuboid with all sides 

touching 

SSkkeettcchh  aanndd  rreeccooggnniissee  nneettss
Do they have the same 

number of faces? 

Where do the edges
join?

Are the shapes of the 
faces correct?

PPllaannss  aanndd  eelleevvaattiioonnss

3D Shape

The direction you are considering the shape from 
determines the front and side views

AArreeaa  ooff  22DD  sshhaappeess

Rectangle
BBaassee  xx  HHeeiigghhtt

Parallelogram/ Rhombus
BBaassee  xx  PPeerrppeennddiiccuullaarr  hheeiigghhtt  

Triangle 
½½  xx  BBaassee  xx  PPeerrppeennddiiccuullaarr  hheeiigghhtt

Area of a trapezium
((  aa  ++  bb  ))  xx  hh..    ..

22

Area of a circle 
𝝅𝝅 xx  rraaddiiuuss22

SSuurrffaaccee  aarreeaa

SSuurrffaaccee  aarreeaa  -- ccyylliinnddeerrss

VVoolluummeessSketching nets first helps you visualise all the sides 
that will form the overall surface area

Sides 66  xx  77  

Front and 
back

1122  xx  77

Top and 
Bottom

1122  xx  66
1122  xx  66

1122  xx  77

66  xx  77  

For cubes and 
cuboids you can also 

find one of each 
face and double it

Sum of all sides is surface area

For other shapes = not all the sides 
are the same, so calculate the 

individually 

The area of the circle
𝝅𝝅 xx  rraaddiiuuss22

Circumference The width of this face is the 
same as the circumference 
𝝅𝝅 xx  ddiiaammeetteerr  xx  hheeiigghhtt

𝟐𝟐 xx 𝝅𝝅 xx rraaddiiuuss22 + 𝝅𝝅 xx  ddiiaammeetteerr  xx  hheeiigghhtt

Volume is the 3D space it takes up – also 
known as capacity if using liquids to fill the 

space

CCoouunnttiinngg  ccuubbeess
Some 3D shape volumes can be 
calculated by counting the number of 
cubes that fit inside the shape. 

CCuubbeess//  CCuubbooiiddss  ==  bbaassee  xx  wwiiddtthh  xx  hheeiigghhtt

Remember multiplication is commutative

PPrriissmmss  aanndd  ccyylliinnddeerrss  
==  aarreeaa  ccrroossss  sseeccttiioonn  xx  hheeiigghhttCross section

Cross section

Height can also be described as depth

Areas – square units
Volumes – cube units

Areas and volumes can be 
left in terms of pi 𝜋𝜋

-
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CCoonnssttrruuccttiioonnss  &&  ccoonnggrruueennccyy  
Year 9 constructing in 2D/3D…

KKeeyywwoorrddss
PPrroottrraaccttoorr::  piece of equipment used to measure and draw angles
LLooccuuss::  set of points with a common property 
EEqquuiiddiissttaanntt:: the same distance 
DDiissccoorreeccttaannggllee::  (a stadium) – a rectangle with semi circles at either end
PPeerrppeennddiiccuullaarr:: lines that meet at 90°
AArrcc:: part of a curve
BBiisseeccttoorr::  a line that divides something into two equal parts 
CCoonnggrruueenntt::  the same shape and size

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Draw and measure angles
• Construct scale drawings
• Find locus of distance from points, lines, two 

lines
• Construct perpendiculars from points, lines,

angles
• Identify congruence
• Identify congruent triangles 

Draw a 35°
angle

Make a mark at 35° with a pencil
And join to the angle point (use a 
ruler)

The angle

DDrraaww  aanndd  mmeeaassuurree  aanngglleess

Make sure the cross is at the end 
of the line (where you want the 
angle)

SSccaallee  ddrraawwiinnggss

A picture of a car is drawn with a scale of 1:30

For every 1cm on my image is 
30cm in real life

Image : Real life
1cm :  30cm

10cm :  300cm

The car image is 
10cm

x 
10

x 10

LLooccuuss  ooff  aa  ddiissttaannccee  ffrroomm  aa  ppooiinntt
All points are equidistant (the same 
distance)  from the fixed point in the 

middle. 

Equipment needed
The radius is the distance

from the fixed point

If the point is in the corner
it can only make a quarter

circle

LLooccuuss  ooff  aa  ddiissttaannccee  ffrroomm  aa  ssttrraaiigghhtt  lliinnee
All points are 

equidistant (the 
same distance)  

from line

The ends of the line are 
fixed points 

Equipment needed
The line is straight so a ruler 
is used for the straight lines 
parallel to your original line 

LLooccuuss  eeqquuiiddiissttaanntt  ffrroomm  ttwwoo  ppooiinnttss

Also a perpendicular bisector

From the angle vertex draw two arcs that 
cut the lines forming the angle

Join the intersections with a 
ruler. 
All points on this line are 
equidistant from both points

Because if the points are
joined, this new line intersects 

it at a 90°

CCoonnssttrruucctt  aa  ppeerrppeennddiiccuullaarr  ffrroomm  
aa  ppooiinntt Point

Line

Use a compass and draw an 
arc that cuts the line. Use the 
point to place the compass

Keep the compass the same 
distance and now use your 
new points to make new 
interconnecting arcs

Connecting the arcs makes the bisector 

If P is a point on the line the steps are the same

LLooccuuss  ooff  aa  ddiissttaannccee  ffrroomm  ttwwoo  lliinneess

CCoonnssttrruuccttiinngg  TTrriiaanngglleess
Side, Angle, Angle

Side, Angle, Side

Side, Side, Side

LLiinnkk  ttoo  
sstteeppss

Also an angle bisector
This cuts the angle in half

Keep the compass the same 
size and draw two arcs from 
each point

Keep the compass the same size and use 
the new arcs as centres to draw
intersecting arcs in the middle

Join the vertex to the intersection 

CCoonnggrruueenntt  ffiigguurreess  

Side-side-side

All three sides on the triangle are the same size

Angle-side-angle
Two angles and the side connecting them are equal in 
two triangles 

Side-angle-side
Two sides and the angle in-between them are equal in 
two triangles (it will also mean the third side is the same 
size on both shapes) 

Right angle-hypotenuse-side 
The triangles both have a right angle, the 
hypotenuse and one side are the same 

CCoonnggrruueenntt  ttrriiaanngglleess  

Congruent shapes are identical – all corresponding sides 
and angles are the same size

A መ𝐶𝐶B = K ෡𝑀𝑀 L

Because all the angles are the same and AC=KM BC=LM 
triangles ABC and KLM are ccoonnggrruueenntt

Congruent figures are identical in 
size and shape – they can be 
reflections or rotations of each 

other 

-
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TTrriiggoonnoommeettrryy  Year 9 –
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PPrroobbaabbiilliittyy
Year 9 representations…

KKeeyywwoorrddss

PPrroobbaabbiilliittyy::  the chance that something will happen
RReellaattiivvee  FFrreeqquueennccyy::  how often something happens divided by the outcomes
IInnddeeppeennddeenntt::  an event that is not effected by any other events.
CChhaannccee::  the likelihood of a particular outcome. 
EEvveenntt::  the outcome of a probability – a set of possible outcomes. 
BBiiaasseedd::  a built in error that makes all values wrong by a certain amount. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Find single event probability
• Find relative frequency
• Find expected outcomes
• Find independent events
• Use diagrams to work out probabilities 

TThhee  pprroobbaabbiilliittyy  ssccaallee

Impossible
00  oorr  00%%

Certain
11  oorr  110000%%

Even chance

00..55,,  
𝟏𝟏
𝟐𝟐 oorr  5500%%

The more likely an event the further up the probability it 
will be in comparison to another event
(It will have a probability closer to 1)

There are 5 possible outcomes
So 5 intervals on this scale, each 

interval value is 
1
5

There are 2 
pink and 2 

yellow balls, so 
they have the 

same probability

SSiinnggllee  eevveenntt  pprroobbaabbiilliittyy

Probability is always a value between 0 and 1

The probability of getting a blue ball is 
1
5

∴The probability of NNOOTT getting a blue ball is 
4
5

The sum of the probabilities is 1

The table shows the probability of selecting a type of chocolate

P(white chocolate) = 1 – 0.15 – 0.35
= 0.5

RReellaattiivvee  FFrreeqquueennccyy

Frequency of event
Total number of outcomes

Remember to calculate or identify the overall
number of outcomes!

CCoolloouurr FFrreeqquueennccyy RReellaattiivvee  
FFrreeqquueennccyy

Green 6 0.3

Yellow 12 0.6

Blue 2 0.1

2200

Relative frequency can be used to find expected 
outcomes

e.g. Use the relative probability to find the 
expected outcome for green if there are 
100 selections. 

Relative frequency x Number of times
0.3 × 100 = 30

EExxppeecctteedd  oouuttccoommeess Expected outcomes are estimations. It is a long term average rather than a 
prediction.

0.5

The sum of the probabilities is 1

An experiment is carried out 400
times. 
Show that dark chocolate is expected
to be selected 60 times

0.15 × 400 = 60

IInnddeeppeennddeenntt  eevveennttss UUssiinngg  ddiiaaggrraammss

The rolling of one dice has no impact on the 
rolling of the other. The individual probabilities 
should be calculated separately.

Probability of event 1 × Probability of event 2

Find the probability 
of getting a 5 and 
a red

𝑃𝑃(5) = 1
6 𝑃𝑃(𝑅𝑅) = 1

4

𝑃𝑃 5 𝑎𝑎𝑎𝑎𝑎𝑎 𝑅𝑅 = 1
6 ×

1
4 = 1

24

𝑨𝑨 𝑩𝑩4 62 3
9810

1

5

7

Recap Venn diagrams, Sample space diagrams and Two-way 
tables

Th
e 

po
ss

ibl
e 

ou
tc

om
es

 
fro

m 
to

ss
ing

 a
 c

oin

The possible outcomes from rolling a dice

HH

TT

1,H 2,H 3,H 4,H 5,H 6,H

1,T 2,T 3,T 4,T 5,T 6,T

CCaarr BBuuss WWaallkk TToottaall

BBooyyss 15 24 14 53

GGiirrllss 6 20 21 47

TToottaall 21 44 35 100

-
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“ah”
“ruh”

“tuh”
“ah”

“rrrr”
“nuh”

“ee”
“ss”

“eeahn”
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Au
jo
ur
d’
hu

i

D’
ha

bi
tu
de

J’

J’a
i
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J’ai

j’ai visité 

Si c’était possible

Je…
…

…
…

…
…

ais
Tu…

…
…

…
…

..ais
Il/elle/on…

…
ait

Nous…
…

…
…

.ions
Vous…

…
…

…
.iez

Ils/elles…
…

…
aient

Si c’était possible, je jouerais au tennis.
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“n
uh

”

“t
uh

”

“r
uh

”

Fa
ire

 d
e 

l’ 
+ 

sp
or

t
Fa

ire
 d

e 
l’é

qu
ita

tio
n

Su
r l

’in
te

rn
et

D’
ab

or
d

J’a
i h

or
re

ur
 d

e 
    

    
   

Je
 le

/la
/le

s t
ro

uv
e…
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“tuh”
“nuh”
“ruh”

L ’anglais               
L’ espagnol           
L’ allem

ande       

L’inform
atique  

L’EPS              

L’em
ploi du tem

ps 

J’ai horreur de            

Je le/la/les trouve…
 

arriver à l’heure
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“e
e”

“e
ea

hn
”

“t
uh

”

J’a
i h

or
re

ur
 d

e

Je
 le

/la
/le

s t
ro

uv
e…

    
    

I f
in

d 
it/

 th
em

Pl
us

…
qu

e
M

or
e…

th
an

M
oi

ns
…

qu
e

Le
ss

…
th

an
Au

ss
i …

qu
e

as
…

as

Ne
…

pa
s  

    
    

    
    

    
 N

ot
Ne

 …
rie

n 
    

    
    

    
   n

ot
hi

ng
Ne

…
ni

    
    

    
    

    
    

 n
ei

th
er

, n
or

Ne
…

.ja
m

ai
s  

    
    

    
  n

ev
er

Ne
…

pl
us

    
    

    
    

    
  n

o 
lo

ng
er

Ne
 …

 a
uc

un
(e

)  
    

    
 n

ot
 a

 si
ng

le
Ne

…
qu

e 
    

    
    

    
    

 o
nl

y
Si

/ s
’  
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“ah”

“rrr”

“ss”

“ee”

Un film
 d’horreur                    

Un fim
 d’action                        

Un film
 d’anim

ation
Un film

 d’am
our

Un film
 d’aventure

J’ai horreur de

Je le/la/les trouve…
        I find it/ them

L’am
our

L’histoire       

L’am
itié        

L’histoire     
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KO
1.

  G
er

m
an

 E
ss

en
tia

ls.

G1
.  

Es
se

nt
ia

l V
er

bs
. (

pr
es

en
t t

en
se

)

Pr
on

ou
n

ha
be

n
= 

to
 h

av
e

se
in

 =
 

to
 b

e
w

er
de

n
= 

to
 b

ec
om

e

ich
 

(I)
ha

be
(I 

ha
ve

)
bi

n
(I 

am
)

w
er

de
(I 

be
co

m
e)

du
 

(y
ou

)
in

fo
rm

al
)

ha
st

(y
ou

 h
av

e)
bi

st
(y

ou
 a

re
)

w
irs

t
(y

ou
 b

ec
om

e)

er
/s

ie
/e

s 
(h

e/
sh

e/
it)

ha
t

(h
e/

sh
e 

it 
ha

s)
ist

(h
e/

sh
e/

it 
is)

w
ird

(h
e/

sh
e/

it 
be

co
m

es
)

w
ir

(w
e)

ha
be

n
(w

e 
ha

ve
)

sin
d

(w
e 

ar
e)

w
er

de
n

(w
e 

be
co

m
e)

ih
r

(y
ou

 p
lu

ra
l)

ha
bt

(y
ou

 h
av

e)
se

id
(y

ou
 a

re
)

w
er

de
t

(y
ou

 b
ec

om
e)

Si
e/

sie
(y

ou
 

po
lit

e/
th

ey
)

ha
be

n
(y

ou
 

po
lit

e/
th

ey
 

ha
ve

)

sin
d

(y
ou

 
po

lit
e/

th
ey

 
ar

e)

w
er

de
n

(y
ou

 
po

lit
e/

th
ey

 
be

co
m

e)

V1
. V

oc
ab

ul
ar

y E
ss

en
tia

ls.

In
te

ns
ifi

er
s

Co
nn

ec
tiv

es

be
so

nd
er

s(
es

pe
cia

lly
)

ab
er

(b
ut

)

ei
n

bi
ss

ch
en

(a
 b

it)
au

ch
(a

lso
)

se
hr

(v
er

y)
de

nn
(b

ec
au

se
)

w
irk

lic
h

(re
al

ly
)

de
sh

al
b

(th
er

ef
or

e)

zie
m

lic
h

(q
ui

te
)

je
do

ch
(h

ow
ev

er
)

zu
(to

o)
un

d
(a

nd
)

Su
bo

rd
in

at
in

g 
Co

nj
un

ct
io

ns
 (V

er
b 

Ki
ck

er
s)

da
 (b

ec
au

se
)

da
ss

(th
at

)

ob
w

oh
l(

al
th

ou
gh

)
w

ei
l(

be
ca

us
e)

w
en

n
(if

/w
he

n)
w

o 
(w

he
re

)

P1
. D

as
 A

lp
ha

be
t.

A 
= 

ah
B 

= 
ba

y
C 

= 
ts

ay
D 

= 
 d

ay

E 
= 

ey
F 

= 
ef

f
G 

= 
ga

y
H 

= 
 h

ah

I =
 e

e
J =

 yo
t

K 
= 

ca
r

L =
  e

ll

M
 =

    
 

em
m

N 
= 

en
n

O 
= 

oh
P 

= 
pa

y

Q
 =

   
  k

uh
R 

= 
ai

r
S 

= 
es

s
T 

= 
ta

y

U 
= 

  o
oh

V 
= 

fo
w

W
 =

 va
y

X 
= 

ee
ks

Y 
= 

oo
ps

i-
lo

n
Z 

= 
ts

et
t

G2
. D

ef
in

ite
 &

 In
de

fin
ite

 A
rt

icl
es

 &
 G

en
de

rs
.

Ge
nd

er
th

e
a

m
as

cu
lin

e
de

r
ei

n(
en

)

fe
m

in
in

e
di

e
ei

ne

ne
ut

er
da

s
ei

n

pl
ur

al
di

e
vi

el
e

(a
 lo

t)

V2
. N

um
be

rs
.

0 
= 

nu
ll

1 
= 

ei
ns

2 
= 

zw
ei

3 
= 

dr
ei

4 
= 

vi
er

5 
= 

fü
nf

6 
= 

se
ch

s
7 

= 
sie

be
n

8 
= 

ac
ht

9 
= 

ne
un

10
 =

 ze
hn

11
 =

 e
lf

12
 =

 zw
öl

f
13

 =
 

dr
ei

ze
hn

14
 =

 
vi

er
ze

hn

15
 =

 
fü

nf
ze

hn
16

 =
 

se
ch

ze
hn

17
 =

 
sie

bz
eh

n
18

 =
 

ac
ht

ze
hn

19
 =

 
ne

un
ze

hn

20
 =

 
zw

an
zig

30
 =

 
dr

ei
ßi

g
40

 =
 

vi
er

zig
50

 =
 

fü
nf

zig
60

 =
 

se
ch

zig

70
 =

 
sie

bz
ig

80
 =

 
ac

ht
zig

90
 =

 
ne

un
zig

10
0 

= 
hu

nd
er

t
10

00
 =

 
ta

us
en

d

P2
. C

om
m

on
ly

 M
isp

ro
no

un
ce

d 
Ge

rm
an

 W
or

ds
.

ha
be

(h
ar

bo
ur

)
vi

el
e

(fe
el

er
)

w
ei

l
(v

ile
)

m
ei

ne
(m

in
er

)

Sc
hu

le
 

(s
ho

ol
er

)
ne

un
ze

hn
(n

-o
in

sa
y-

n)
De

ut
sc

h 
(d

oi
-t-

sh
)

En
gl

isc
h

(e
ng

-li
sh

)

M
äd

ch
en

(m
ai

d-
ts

hu
n)

Sc
hi

ld
kr

öt
e

(s
h-

ild
-k

r-u
-te

)
Br

üd
er

(b
ro

o-
de

r)
he

iß
e

(h
i-s

ur
)

Gr
am

m
ar

.
Vo

ca
bu

la
ry

.
Pr

on
un

cia
tio

n.
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KO1.1  Germ
an Essentials 2.

P1. Key Sounds

you see
you say

exam
ple

ei
eye

eins(eye-ns)

ie
ee

sieben
(see-bun)

au
ow

!
blau

(bl-ow
)

eu/äu
oi

neun
(noin)

w
v

w
ie

(v-ee)

j
y

Ja! (ya!)
sch

sh
Schuh (shoe)

___e
uh

habe
(har-buh)

ä
ey/e

Bär(bear)

ö
urr

schön
(sh-urn)

ü
ooh

grün
(g-ooh-n)

ß
ss

w
eiß

(v-eye-ss)

V3. Adverbs of frequency &
 tim

e m
arkers.

Deutsch
English

am
 W

ochenende
at the w

eekend

Heute
Abend

this evening

M
orgen früh

this m
orning

zw
eim

alpro W
oche

tw
ice per w

eek

dreim
alpro M

onat
three tim

es a m
onth

im
m

er
alw

ays

häufig
frequently

m
anchm

al
som

etim
es

nichtso oft
not so often

selten
rarely

fast nie
hardly ever

nie
never

G1. Possessive Pronouns
Gender

m
y

his
her

m
asculine

m
ein

sein
ihr

fem
inine

m
eine

seine
ihre

neuter
m

ein
sein

ihr
plural

m
eine

seine
ihre

Vocabulary.
Pronunciation.

Gram
m

ar

V2. Com
m

on Questions W
ords

W
as

W
hat

W
er

W
ho

W
ie

How
W

o
W

here

W
ann

W
hen

W
elche

W
hich

Vocabulary.

V1. Colours
blau

blue
braun

brow
n

grau
grey

grün
green

lila
purple

rot
red

schw
arz

black
w

eiß
w

hite
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KO
2.

 G
ra

m
m

ar
 Fo

cu
s. 

Da
s P

er
fe

kt
.  

(T
he

 p
er

fe
ct

 (p
as

t) 
te

ns
e.

)

G1
.  

Au
xi

lia
ry

 ve
rb

s t
o 

fo
rm

 p
er

fe
ct

 te
ns

e.

Pr
on

ou
n

ha
be

n
= 

to
 h

av
e

* 
se

in
 =

 
to

 b
e

ich
 

(I)
ha

be
(I 

ha
ve

)​
bi
n​

(I 
am

)​

du
 

(y
ou

)
in

fo
rm

al
)

ha
st
​

(y
ou

 h
av

e)
​

bi
st

(y
ou

 a
re

)​

er
/s

ie
/e

s 
(h

e/
sh

e/
it)

ha
t​

(h
e/

sh
e 

it 
ha

s)
​

ist
(h

e/
sh

e/
it 

is)
​

w
ir

(w
e)

ha
be

n
(w

e 
ha

ve
)

sin
d

(w
e 

ar
e)

​

ih
r

(y
ou

 p
lu

ra
l)

ha
bt

(y
ou

 h
av

e)
​

se
id

(y
ou

 a
re

)​

Si
e/

sie
(y

ou
 p

ol
ite

/t
he

y)

ha
be

n
(y

ou
po

lit
e/

th
ey

ha
ve

)​

sin
d

(y
ou

po
lit

e/
th

ey
ar

e)
​

G3
. C

om
m

on
 v

er
bs

 &
 th

ei
r p

as
t p

ar
tic

ip
le

s

In
fin

iti
ve

Pa
st

 P
ar

tic
ip

le

sp
ie

le
n

(to
 p

la
y)

ge
sp

ie
lt

(p
la

ye
d)

m
ac

he
n

(to
 m

ak
e/

do
)

ge
m

ac
ht

(m
ad

e/
di

d)

ka
uf

en
(to

 b
uy

)
ge

ka
uf

t(
bo

ug
ht

)

be
su

ch
en

(to
 v

isi
t)

be
su

ch
t(

vi
sit

ed
)

be
nu

tz
en

(to
 u

se
)

be
nu

tz
t(

us
ed

)

hö
re

n
(to

 li
st

en
)

ge
hö

rt
(li

st
en

ed
)

he
ru

nt
er

la
de

n
(to

 d
ow

nl
oa

d)
he

ru
nt

er
ge

la
de

n
(d

ow
nl

oa
de

d)

te
ile

n
(to

 sh
ar

e)
ge

te
ilt

(s
ha

re
d)

*g
eh

en
(to

 g
o)

ge
ga

ng
en

(w
en

t)

*f
ah

re
n

(to
 g

o 
(b

y 
ve

hi
cle

))
ge

fa
hr

en
(w

en
t (

by
 

ve
hi

cle
))

Gr
am

m
ar

.

V1
. U

se
fu

l p
as

t t
en

se
 se

nt
en

ce
s.

De
ut

sc
h

En
gl

isc
h

Ich
 h

ab
e

am
 C

om
pu

te
r 

ge
sp

ie
lt.

I h
av

e 
on

 th
e 

co
m

pu
te

r p
la

ye
d.

/ I
 

pl
ay

ed
 o

n 
th

e 
co

m
pu

te
r.

Ich
 h

ab
e

Ju
do

 ge
m

ac
ht

.
I h

av
e 

Ju
do

 d
on

e.
 /I

 d
id

 Ju
do

.

W
ir

ha
be

n
Sc

ho
ko

la
de

ge
ka

uf
t.

W
e 

ha
ve

 ch
oc

ol
at

e 
bo

ug
ht

./
W

e 
bo

ug
ht

 ch
oc

ol
at

e.

Er
 h

at
 se

in
e 

Fr
eu

nd
e 

be
su

ch
t.

He
 h

ad
 h

is 
fri

en
ds

 v
isi

te
d.

/ H
e 

vi
sit

ed
 h

is 
fri

en
ds

.

Si
e 

ha
be

n
da

s H
an

dy
 

be
nu

tz
t.

Th
ey

 h
av

e 
th

e 
m

ob
ile

 p
ho

ne
 

us
ed

./
Th

ey
 u

se
d 

th
e 

m
ob

ile
 p

ho
ne

.

Ich
 h

ab
e

M
us

ik
ge

hö
rt.

I h
av

e 
m

us
ic 

lis
te

ne
d/

 I 
lis

te
ne

d 
to

 
m

us
ic.

Si
e 

ha
t F

ilm
e

he
ru

nt
er

ge
la

de
n.

Sh
e 

ha
d 

fil
m

s d
ow

nl
oa

de
d.

/ S
he

 
do

w
nl

oa
de

d 
fil

m
s.

Ha
st

 d
u 

di
e 

Fo
to

s
ge

te
ilt

?
Ha

ve
 y

ou
 th

e 
ph

ot
os

 sh
ar

ed
?/

Ha
ve

 
yo

u 
sh

ar
ed

 th
e 

ph
ot

os
?

Ich
 b

in
 in

 d
ie

 St
ad

t 
ge

ga
ng

en
/g

ef
ah
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w
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m
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.
Vo

ca
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.

G2
. H
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 to
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 th
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rfe

ct
 te
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Th
e 

pe
rfe

ct
 te
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e 

ne
ed

s 2
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.  
Th

e 
1st

is 
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fo
rm

 o
f “

ha
be

n”
, o

r 
“s

ei
n”

 a
nd

 th
e 

2nd
is 

a 
pa

st
 

pa
rt
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e.
  V
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bs

 o
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n 
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.g
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KO3. Neue Technologie
(new

 technology)

G1.  Com
m

on Verbs in this topic

Pronoun
sein 

to be
benutzen

to use
herunterladen

to dow
nload

ich 
(I)

bin
(I am

)​
benutze
( I use)

lade…
herunter

( I dow
nload)

du 
(you 

inform
al)

bist
(you are)​

benutzt
(you use)

lädst…
herunter

(you dow
nload)

er/sie/es 
(he/she/ it)

ist
(he/she it 

is)​

benutzt
(he/she/it 

uses)​

lädt…
herunter

(he/she it 
dow

nloads)

w
ir

(w
e)

sind
(w

e are)​
benutzen
(w

e use)​
laden…

herunter
(w

e dow
nload)

ihr
(you plural)

seid
(you are)​

benutzt
(you use)​

ladet…
herunter

(you dow
nload)

Sie/sie
(you polite/ 

they)

sind
(you

polite
/ they

are)

benutzen
(you

polite
theyuse)

laden…
herunter

(you
polite/

theydow
nload)

V1. Useful Phrases in this topic.

Deutsch
Englisch

Jeden
Tag benutze

ich 
m

ein
Handy.

I use m
y phone every day.

Ich lade oft M
usikunter.

I often dow
nload m

usic.

der Vorteil/Nachteil
the 

advantage/disadvantage

Für m
ich

istdie 
Technologie

sehrnützlich.
For m

e, technology is very 
useful.

M
an kann

in Kontaktm
it

Freunden
bleiben.

You can stay in 
contact/touch w

ith friends.

Es gibtProblem
e

besondersm
it

Cyberm
obbing.

There are problem
s, 

particularly w
ith cyber 

bullying.

Ich liebe
m

ein
Handy, w

eil
es sehrnützlich

ist.
I love m

y phone because it is 
very useful.

M
eine

Schw
esterspielt

gern
Com

puterspiele.
M

y sister likes playing 
com

puter gam
es.

Das Internet istbesonders
w

ichtigfür m
ich

aberes 
kann

gefärhlich
sein.

The internet is especially 
im

portant for m
e, but it can 

be dangerous.

Gram
m

ar.

V2. Adjectives
Deutsch

Englisch

praktisch/kreativ
practical/creative

nützlich/nutzlos
useful/useless

teuer/billig
expensive/cheap

schnell/langsam
fast/slow

m
odern/altm

odisch
m

odern/old fashioned

neu/alt
new

/old

sicher/gefährlich
safe/dangerous

innovativ/fade
innovative/bland

interessant/langw
eilig

interesting/boring

Vocabulary.
Vocabulary.

V3. Nouns

Deutsch
Englisch

das Handy
m

obile phone

das Bildschirm
screen

die Spielkonsole
gam

es console

der drahtloserKopfhörer
w

ireless headphones
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ics
No
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ls/
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ics
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Ne
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ra
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n
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r-d
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En
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t l
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ra
m

m
es

 a
re

 co
m

ed
ie

s.)

m
in

er
 le

eb
-li

ng
s-

sie
r-e
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KO5. die Ferien
(holidays)

G1.  Com
m

on irregular &
 regular verbs.

Pronoun
*fahren
to travel

reisen
to travel

bleiben
to stay

ich 
(I)

fahre
(I go)

reise
(I travel)

bleibe
(I stay)

du 
(you 

inform
al)

fährst
(you go)

reist
(you travel)

bleibst
(you stay)

er/sie/es 
(he/she/ it)

fährt
(he/she/ 
it goes)

reist
(he/she/ it 

travels)

bleibt
(he/she/ it 

stays)

w
ir

(w
e)

fahren
(w

e go)
reisen

(w
e travel)

bleiben
(w

e stay)

ihr
(you plural)

fahrt
(you go)

reist
(you travel)

bleibt
(you stay)

Sie/sie
(you polite/ 

they)

fahren
(you 

polite/ 
they go)

reisen
(you polite/ 
they travel)

bleiben
(you polite/ 
they stay)

V1. Nouns (places &
 transport)

Deutsch
Englisch

nach
Frankreich

to France

nach
Spanien

to Spain

in die Türkei
to Turkey

in die Schw
eiz

to Sw
itzerland

in die Vereingten
Staaten

to the USA

m
itdem

Flugzeug
w

ith the/by plane

m
itdem

Auto
w

ith the/by car

m
itder Fähre

w
ith the/ by ferry

m
itdem

Zug
w

ith the/ by train

in einem
Hotel

in a hotel

auf einem
Cam

pingplatz
on a cam

p site

in einerFerienw
ohnung

in a holiday apartm
ent

in einerVilla
in a villa

Gram
m

ar.

V2 Activities &
 tenses

Past Tense

Ich bin in einem
Hotel 

geblieben
I stayed in a hotel.

W
irsind

m
itdem

Flugzeug
gefahren

W
e flew

/travelled by plane

Er istnach
Frankreich

gereist
he travelled to France

W
irhaben

im
M

eer 
geschw

om
m

en
w

e sw
am

 in the sea

Ich habe
in einem

Restaurant 
gegessen

I ate in a restaurant

Future Tense

Ich w
erde

in einem
Hotel 

bleiben
I w

ill stay in a hotel

W
irw

erden
m

itdem
Flugzeug

fahren
w

e w
ill travel by plane

Er w
ird

nach
Frankreich

fahren
he w

ill go to France

W
irw

erden
im

M
eer 

schw
im

m
en

w
e w

ill sw
im

 in the sea

Ich w
erde

in einem
Restaurant 

essen
I w

ill eat in a restaurant.

Vocabulary.
Vocabulary
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A
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Exploring Film

 M
usic  

 

A. The Purpose of M
usic in Film

  
B. How

 the Elem
ents of M

usic are used in Film
 M

usic   
C. Film

 M
usic Key W

ords  
Film

 M
usic is a type of DESCRIPTIVE M

U
SIC that represents a M

O
O

D, STO
RY, 

SCEN
E or CHARACTER through m

usic, it is designed to SU
PPO

RT THE ACTIO
N

 
AN

D EM
O

TIO
N

S O
F THE FILM

 O
N

 SCREEN
.  Film

 M
usic can be used to:  

• Create or enhance a m
ood (though the ELEM

EN
TS O

F M
U

SIC) ->  
• Function as a LEITM

O
TIF (see D)  

• To em
phasise a gesture (M

ICKEY-M
O

U
SIN

G – w
hen the m

usic fits precisely 
w

ith a specific part of the action in a film
 e.g. cartoons)  

• Provide unexpected juxtaposition/irony (using m
usic the listener w

ouldn’t 
expect to hear giving a sense of uneasiness or hum

our!)  
• Link one scene to another providing continuity  
• Influence the pacing of a scene m

aking it appear faster/slow
er  

• Give added com
m

ercial im
petus (released as a SO

U
N

DTRACK) – som
etim

es a 
song, usually a pop song is used as a THEM

E SO
N

G for a film
.  

• Illustrate the geographic location (using instrum
ents associated w

ith a 
particular country) or historical period (using m

usic ‘of the tim
e’).  

PITCH AN
D M

ELO
DY – RISIN

G M
ELO

DIES are often used for increasing 
tension, FALLIN

G M
ELO

DIES for defeat.  W
esterns often feature a BIG  

THEM
E.  Q

&
A PHRASES can represent good versus evil.  The IN

TERVAL 
O

F A FIFTH is often used to represent outer space w
ith its sparse sound.  

DYN
AM

ICS – FO
RTE (LO

U
D) dynam

ics to represent pow
er; PIAN

O
 

(SO
FT) dynam

ics to represent w
eakness/calm

/resolve.  CRESCEN
DO

S 
used for increasing threat, trium

ph or proxim
ity and DECRESCEN

DO
S or 

DIM
IN

U
EN

DO
S used for things going aw

ay into the distance. Film
 

soundtracks often use EXTREM
E DYN

AM
ICS or SU

DDEN
 DYN

AM
IC 

CHAN
GES to ‘shock the listener’.  

HARM
O

N
Y – M

AJO
R – happy; M

IN
O

R – sad.  CO
N

SO
N

AN
T HARM

O
N

Y 
O

R CHO
RDS for “good” and DISSO

N
AN

T HARM
O

N
Y O

R CHARDS for 
“evil”.  SEVEN

TH CHO
RDS often used in W

esterns soundtracks.  
DU

RATIO
N

 – LO
N

G notes often used in W
esterns to describe vast open 

spaces and in Sci-Fi soundtracks to depict outer space; SHO
RT notes 

often used to depict busy, chaotic or hectic scenes.  PEDAL N
O

TES – 
long held notes in the BASS LIN

E used to create tension and suspense. 
TEXTU

RE – THIN
/SPARE textures used for bleak or lonely scenes; 

THICK/FU
LL textures used for active scenes or battles.  

ARTICU
LATIO

N
 – LEGATO

 for flow
ing or happy scenes, STACCATO

 for 
‘frozen’ or ‘icy’ w

intery scenes.  ACCEN
TS (>) for violence or shock.  

RHYTHM
 &

 M
ETRE – 2/4 or 4/4 for M

arches (battles), 3/4 for W
altzes, 

4/4 for “Big Them
es” in W

esterns.  IRREGU
LAR TIM

E SIGN
ATU

RES used 
for tension.  O

STIN
ATO

 rhythm
s for repeated sounds e.g. horses.  

SO
U

N
DTRACK – The m

usic and sound recorded 
on a m

otion-picture film
.  The w

ord can also 
m

ean a com
m

ercial recording of a collection of 
m

usic and songs from
 a film

 sold individually as a 
CD or collection for digital dow

nload.  
M

U
SIC SPO

TTIN
G – A m

eeting/session w
here the 

com
poser m

eets w
ith the director and decides 

w
hen and w

here m
usic and sound effects are to 

feature in the finished film
.  

STO
RYBO

ARD – A graphic organiser in the form
 

of illustrations and im
ages displayed in sequence 

to help the com
poser plan their soundtrack.   

CU
ESHEET – A detailed listing of M

U
SICAL CU

ES 
m

atching the visual action of a film
 so that 

com
posers can tim

e their m
usic accurately. CLICK 

TRACKS – An electronic M
ETRO

N
O

M
E w

hich 
helps film

 com
posers accurately tim

e their m
usic 

to on-screen action through a series of ‘clicks’ 
(often heard through headphones). DIEGETIC 
FILM

 M
U

SIC – M
usic w

ithin the film
 for both the 

characters and audience to hear e.g. a car radio, 
a band in a nightclub or sound effects.  
N

O
N

-DIEGETIC FILM
 M

U
SIC – M

usic w
hich is put 

“over the top” of the action of a film
 for the 

audience’s benefit and w
hich the characters 

w
ithin a film

 can’t hear – also know
n as 

U
N

DERSCO
RE or IN

CIDEN
TAL M

U
SIC.   

D. Leitm
otifs  

LEITM
O

TIF – A frequently recurring short m
elodic or 

harm
onic idea w

hich is associated w
ith a character, 

event, concept, idea, object or situation w
hich can be 

used directly or indirectly to rem
ind us of one not 

actually present on screen  
  

E. History of Film
 M

usic  
F. Film

 M
usic Com

posers and their Soundtracks  
Early film

s had no soundtrack (“SILEN
T CIN

EM
A”) and m

usic w
as provided live, 

usually IM
PRO

VISED by a pianist or organist.  The first SO
U

N
DTRACKS 

appeared in the 1920’s and used existing m
usic (BO

RRO
W

ED M
U

SIC – m
usic 

com
posed for other (non-film

) purposes) from
 com

posers such as W
agner and 

Verdi’s operas and ballets.  In the 1930’s and 1940’s Hollyw
ood hired 

com
posers to w

rite huge Rom
antic-style soundtracks.  JAZZ and  

EXPERIEM
EN

TAL M
U

SIC w
as som

etim
es used in the 1960’s and 1970’s.  Today, 

film
 m

usic often blends PO
PU

LAR, ELECTRO
N

IC and CLASSICAL m
usic together. 

  
Jerry G

oldsm
ith  

Planet of the Apes  
Star Trek: The M

otion  
Picture  

The O
m

en  
Alien  

  
John W

illiam
s  

Star W
ars  

Jaw
s  

Harry Potter  
Indiana Jones  

Superm
an, E.T.  

  
Jam

es Horner  
Titanic  

Apollo 13  
Braveheart  

Star Trek II Aliens  

  
Ennio  

M
orricone  

The Good, The Bad and The 
U

gly  
For a Few

 Dollars  
M

ore  
The M

ission  

  
Danny Elfm

an  
M

ission Im
possible  

Batm
an Returns  

M
en in Black Spider M

an  

  
Hans Zim

m
er  

The Lion King  
Gladiator  
Dunkirk  

Blade Runner 2049 N
o Tim

e 
to Die  

   
Bernard  

Herm
ann  

Psycho  
Vertigo  

Taxi Driver  
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K 
N
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 D
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 I 
S 

E 
R 

 

Co
m

pu
te

r a
nd

 V
id

eo
 G

am
e 

M
us

ic
  

 

  

Ea
rly

 C
om

pu
te

r a
nd

 V
id

eo
 G

am
e 

M
us

ic
  

Ho
w

 C
om

pu
te

r a
nd

 V
id

eo
 G

am
e 

M
us

ic
 is

 u
se

d 
w

ith
in

 a
 G

am
e 

 

Ea
rly

 v
id

eo
 g

am
e 

m
us

ic
 c

on
sis

te
d 

pr
im

ar
ily

 o
f S

O
U

N
D 

EF
FE

CT
S 

(a
n 

ar
tif

ic
ia

lly
 c

re
at

ed
 o

r e
nh

an
ce

d 
so

un
d 

us
ed

 to
 e

m
ph

as
ize

 c
er

ta
in

 a
ct

io
ns

 
w

ith
in

 c
om

pu
te

r a
nd

 v
id

eo
 g

am
es

), 
CH

IP
TU

N
ES

 o
r 8

-B
IT

 M
U

SI
C 

(a
 st

yl
e 

of
 

el
ec

tr
on

ic
 m

us
ic

 w
hi

ch
 u

se
d 

sim
pl

e 
m

el
od

ie
s m

ad
e 

fo
r p

ro
gr

am
m

ab
le

 
so

un
d 

ge
ne

ra
to

r (
PS

G)
 so

un
d 

ch
ip

s i
n 

 

vi
nt

ag
e 

co
m

pu
te

rs
, c

on
so

le
s a

nd
 a

rc
ad

e 
m

ac
hi

ne
s)

 a
nd

 e
ar

ly
 so

un
d 

SY
N

TH
ES

IS
ER

 
te

ch
no

lo
gy

 (a
n 

el
ec

tr
on

ic
 m

us
ic

al
 in

st
ru

m
en

t t
ha

t g
en

er
at

es
 a

ud
io

 si
gn

al
s t

ha
t 

m
ay

 b
e 

co
nv

er
te

d 
to

 so
un

d)
.  

SA
M

PL
IN

G 
(t

he
 te

ch
ni

qu
e 

of
 d

ig
ita

lly
 e

nc
od

in
g 

m
us

ic
 o

r s
ou

nd
 a

nd
 re

us
in

g 
it 

as
 p

ar
t o

f a
 c

om
po

sit
io

n 
or

 re
co

rd
in

g)
 b

eg
an

 in
 th

e 
19

80
’s

 a
llo

w
in

g 
so

un
d 

to
 b

e 
pl

ay
ed

 d
ur

in
g 

th
e 

ga
m

e,
 m

ak
in

g 
it 

m
or

e 
re

al
ist

ic
 a

nd
 

le
ss

 “
sy

nt
he

tic
-s

ou
nd

in
g”

.  

M
us

ic
 w

ith
in

 a
 c

om
pu

te
r o

r v
id

eo
 g

am
e 

is 
of

te
n 

us
ed

 fo
r C

U
ES

 (k
no

w
in

g 
w

he
n 

a 
sig

ni
fic

an
t e

ve
nt

 w
as

 a
bo

ut
 to

 o
cc

ur
). 

 

Vi
de

o 
ga

m
e 

m
us

ic
 is

 o
ft

en
 h

ea
rd

 o
ve

r a
 g

am
e’

s t
itl

e 
sc

re
en

 (c
al

le
d 

th
e 

G
RO

U
N

D 
TH

EM
E)

, o
pt

io
ns

 m
en

u 
an

d 
bo

nu
s c

on
te

nt
 a

s w
el

l a
s d

ur
in

g 
th

e 
en

tir
e 

ga
m

ep
la

y.
 M

us
ic

 c
an

 b
e 

us
ed

 to
 IN

CR
EA

SE
 T

EN
SI

O
N

 A
N

D 
SU

SP
EN

SE
 e

.g
. d

ur
in

g 
ba

tt
le

s a
nd

 c
ha

se
s, 

w
he

n 
th

e 
pl

ay
er

 m
us

t m
ak

e 
a 

de
ci

sio
n 

w
ith

in
 th

e 
ga

m
e 

(a
  

DE
CI

SI
O

N
 M

O
TI

F)
 a

nd
 c

an
 c

ha
ng

e,
 d

ep
en

di
ng

 o
n 

a 
pl

ay
er

’s
 a

ct
io

ns
 o

r s
itu

at
io

n 
e.

g.
 in

di
ca

tin
g 

m
iss

in
g 

ac
tio

ns
 o

r “
pi

ck
-u

ps
”.

    
M

us
ic

al
 F

ea
tu

re
s o

f C
om

pu
te

r a
nd

 V
id

eo
 G

am
e 

M
us

ic
  

JU
M

PI
N

G
 B

AS
S 

LI
N

E 
 

W
he

re
 th

e 
ba

ss
 li

ne
 o

ft
en

 
m

ov
es

 b
y 

LE
AP

 (D
IS

JU
N

CT
  

M
O

VE
M

EN
T)

 le
av

in
g 

‘g
ap

s’
 

be
tw

ee
n 

no
te

s  

  

ST
AC

CA
TO

  
AR

TI
CU

LA
TI

O
N

 
Pe

rf
or

m
in

g 
ea

ch
 

no
te

 sh
ar

pl
y 

an
d 

de
ta

ch
ed

 fr
om

 
th

e 
ot

he
rs

.  
 

Sh
ow

n 
by

 a
 d

ot
.   

CH
RO

M
AT

IC
 M

O
VE

M
EN

T 
 

M
el

od
ie

s 
an

d 
ba

ss
 

lin
es

 
th

at
 

as
ce

nd
 o

r d
es

ce
nd

 b
y 

se
m

ito
ne

s.
  

  

  

SY
N

CO
PA

TI
O

N
  

Ac
ce

nt
in

g 
th

e 
w

ea
ke

r b
ea

ts
 

of
 th

e 
ba

r t
o 

gi
ve

 a
n 

 

“o
ffb

ea
t 

” 
ju

m
py

 fe
el

 to
 th

e 
m

us
ic

.  
  

Ho
w

 C
om

pu
te

r a
nd

 V
id

eo
 G

am
e 

M
us

ic
 is

 P
ro

du
ce

d 
 

Ch
ar

ac
te

r T
he

m
es

 in
 C

om
pu

te
r a

nd
 V

id
eo

 G
am

e 
M

us
ic

  
Fu

lly
-o

rc
he

st
ra

te
d 

SO
U

N
DT

RA
CK

S 
(v

id
eo

 g
am

e 
m

us
ic

 
sc

or
es

) a
re

 n
ow

 p
op

ul
ar

 –
 te

ch
no

lo
gy

 is
 u

se
d 

in
 th

ei
r 

cr
ea

tio
n 

bu
t l

es
s i

n 
th

ei
r p

er
fo

rm
an

ce
.  

Th
e 

co
m

po
se

r 
us

es
 M

U
SI

C 
TE

CH
N

O
LO

GY
 to

 c
re

at
e 

th
e 

sc
or

e,
 it

 is
 

th
en

 p
la

ye
d 

by
 a

n 
O

RC
HE

ST
RA

 a
nd

 th
en

 d
ig

ita
lly

 
co

nv
er

te
d 

an
d 

in
te

gr
at

ed
 in

to
 th

e 
ga

m
e.

  V
id

eo
 g

am
e 

SO
U

N
DT

RA
CK

S 
ha

ve
 b

ec
om

e 
po

pu
la

r a
nd

 a
re

 n
ow

 
co

m
m

er
ci

al
ly

 so
ld

 a
nd

 p
er

fo
rm

ed
 in

 c
on

ce
rt

s  
  

Ch
ar

ac
te

rs
 w

ith
in

 a
 v

id
eo

 g
am

e 
ca

n 
al

so
 h

av
e 

th
ei

r o
w

n 
 

CH
AR

AC
TE

R 
TH

EM
ES

 o
r C

HA
RA

CT
ER

 M
O

TI
FS

 –
 li

ke
 L

EI
TM

O
TI

FS
 

w
ith

in
 F

ilm
 M

us
ic

. T
he

se
 c

an
 b

e 
m

an
ip

ul
at

ed
, a

lte
re

d 
an

d 
ch

an
ge

d 
– 

ad
ap

tin
g 

th
e 

el
em

en
ts

 o
f m

us
ic

 –
 O

RC
HE

ST
RA

TI
O

N
 (t

he
 a

ct
 o

f 
ar

ra
ng

in
g 

a 
pi

ec
e 

of
 m

us
ic

 fo
r a

n 
or

ch
es

tr
a 

an
d 

as
sig

ni
ng

 p
ar

ts
 to

 
th

e 
di

ffe
re

nt
 m

us
ic

al
 in

st
ru

m
en

ts
), 

TI
M

BR
E,

 S
O

N
O

RI
TY

, T
EX

TU
RE

, 
PI

TC
H,

 T
EM

PO
, D

YN
AM

IC
S 

– 
de

pe
nd

in
g 

on
 th

e 
ch

ar
ac

te
r’s

 si
tu

at
io

n 
or

 d
iff

er
en

t p
la

ce
s t

he
y 

tr
av

el
 to

 w
ith

in
 th

e 
ga

m
e.

   

Fa
m

ou
s C

om
pu

te
r a

nd
 V

id
eo

 G
am

e 
M

us
ic

 C
om

po
se

rs
 a

nd
 th

ei
r S

ou
nd

tr
ac

ks
  

  
Ko

ji 
Ko

nd
o 

 
Su

pe
r M

ar
io

 B
ro

s.
 (1

98
5)

  
Th

e 
Le

ge
nd

 o
f Z

el
da

 (1
98

6)
  

  
M

ic
ha

el
 G

ia
cc

hi
no

  
Th

e 
Lo

st
 W

or
ld

: J
ur

as
sic

 P
ar

k 
(1

99
7)

  
M

ed
al

 o
f H

on
ou

r (
19

99
) C

al
l o

f D
ut

y 
(2

00
3)

  

  
M

ie
ko

 Is
hi

ka
w

a 
 

Dr
ag

on
 S

la
ye

r (
19

93
)  

  
M

ar
tin

 O
'D

on
ne

ll 
an

d 
M

ic
ha

el
  

Sa
lv

at
or

i  
Ha

lo
 (2

00
2)

  

  
Da

ni
el

 R
os

en
fie

ld
   

M
in

ec
ra

ft
 (2

01
1)

  

  
Ro

m
 D

i P
ris

co
  

Fo
rt

ni
te

 (2
01

7)
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Exploring w

ays to develop m
usic from

 sm
all ideas in C20th M

usic  
There w

ere m
any different types, styles, genres and m

ovem
ents of m

usic in the tw
entieth century.  These include: 

Im
pressionism

, 20
th Century N

ationalism
, Jazz Influences, Polytonality, Atonality, Expressionism

, Serialism
, 

M
icrotonality, Electronic M

usic, Experim
entalism

, M
inim

alism
, Pointillism

 and M
usic Concrète.  

  
  

  
  

  
  

  
  

  
  

     
A. Features of M

usic in the Tw
entieth Century (How

 Com
posers used the Elem

ents of M
usic)  

A1. M
elody &

 Dynam
ics  

A2. Harm
ony   

A3. Rhythm
  

A4. Tim
bres and Sonorities  

CO
N

JU
N

CT  - w
ide leaps, angular and 

spiky.  
CHRO

M
ATIC -uses all 12 notes (black and 

w
hite) of the CHRO

M
ATIC SCALE.  

DISSO
N

AN
CE - harsh sounds.  

EXTREM
ES O

F DYN
AM

ICS - (pppp-ffff) N
o 

clear m
elody/”tune”.  

ATO
N

ALITY – no (sense 
of) key.  
PO

LYTO
N

ALITY – tw
o or 

m
ore keys played at 

once.  
DISCO

RDS 
– 

dissonant, 
clashing chords.  

SYN
CO

PATIO
N

 – half beat 
follow

ed by full beat em
phasising 

w
eaker beats of the bar.  

IRREG
U

LAR ACCEN
TS (>) – e.g.  

The Rite of Spring  
IRREG

U
LAR TIM

E SIG
N

ATU
RES –  

5 or 7 beats per bar.  

Strange, intriguing, and exotic sounds; striking, som
etim

es explosive, contrasts.  
PERCU

SSIO
N

 – expanded in orchestra and m
ore em

phasis on percussion tim
bre 

and sonorities.    
U

nfam
iliar sounds from

 strange instrum
ents such as EXTREM

E PITCH RAN
GES 

and playing instrum
ents in different and unusual w

ays.  
TO

TALLY N
EW

 SO
U

N
DS often involving ELECTRO

N
IC EQ

U
IPM

EN
T and 

M
AG

N
ETIC TAPE.   

B. M
inim

alism
  

C. Expressionism
  

D. Serialism
  

Based on CELLS or M
O

TIFS – short sim
ple ideas.  

U
se of REPETITIO

N
 – also called LO

O
PIN

G.  
LAYERED TEXTU

RES  
N

O
 CLEAR M

ELO
DY  

GRADU
AL CHAN

GES O
VER  

TIM
E  

PHASE SHIFT (PHASE IN
/O

U
T) – w

hen tw
o or m

ore m
otifs or cells begin 

in U
N

ISO
N

 and gradually becom
e “out of sync” w

ith each other through 
displacem

ent, either forw
ards or backw

ards.  M
ETAM

O
RPHO

SIS – tiny 
changes are m

ade over tim
e to one note or to one part of the 

rhythm
.  This can go a “full circle” and end up exactly the sam

e at 
the end.   
ADDITIVE M

ELO
DY – adding notes to an original m

elodic cell gradually.  
ISO

RHYTHM
IC O

VERLAP – com
bining different length m

otifs or ostinato 
patterns  
AU

GM
EN

TATIO
N

 – doubling the note values of a m
otif or cell.  

DIM
IN

U
TIO

N
 – halving the note values of a m

otif or cell.  
RETRO

GRADE/IN
VERSIO

N
/RETRO

GRADE IN
VERSIO

N
 (see D.  

Serialism
)   

Fam
ous M

inim
alist Com

posers include: Terry Riley, Steve Reich, Philip Glass, 
M

ichael N
ym

an.  

“Expressionism
” is borrow

ed from
 painting and 

is concerned w
ith dark, secret terrors, m

ental 
breakdow

ns, and fantastic visions.  
ATO

N
AL, DISSO

N
AN

CE, DISJU
N

CT, LARGE 
O

RCHESTRAS, U
N

U
SU

AL AN
D STRAN

GE 
TIM

BRES AN
D SO

N
O

RITIES.  
Expressionist com

posers often 
use  
HEXACHO

RDS as a form
 of  

ACCO
M

PAN
IM

EN
T.  

Hexachords 
are chords form

ed of SIX 
N

O
TES.  A 

hexachord can be form
ed on 

any note of 
the CHRO

M
ATIC SCALE, but m

ust follow
 a strict pattern of TO

N
ES 

and SEM
ITO

N
ES:  

Sem
itone – Tone – Sem

itone –  
Tone+Sem

itone 
- 

Sem
itone 

The 
notes can then be arranged in any order in 
different (and often extrem

e!) pitch ranges.    
Fam

ous Expressionist Com
posers include: 

Arnold  
Schoenberg, Alban Berg, Anton W

ebern  

TO
N

E/N
O

TE RO
W

S – use the 12 notes of the  
CHRO

M
ATIC SCALE into an order (the  

PRIM
E/O

RIGIN
AL) on w

hich the entire com
position is 

based.   All 12 
notes are of 
equal 
im

portance 
and none 
should appear 
out of turn.    
As w

ell as being used in its PRIM
E/O

RIGIN
AL, the 

tone/note row
 could also be used in:  

IN
VERSIO

N
 (intervals upside dow

n)  
RETRO

GRADE (backw
ards) 

RETRO
GRADE IN

VERSIO
N

 (the inversion 
row

 backw
ards)  

These 4 row
s w

ould then becom
e the 

bases of the com
position, used either vertically (as chords) 

or horizontally (as m
elody).   

Fam
ous Serialist Com

posers include: Arnold  
Schoenberg, Alban Berg, Anton W

ebern, Igor  
Stravinsky  
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 o
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 p
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GR

O
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 b
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BR

EA
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 b
ea

t r
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m

s p
ro

vi
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W
hat M

akes a G
ood Song?

       Exploring Popular Songs and M
usical Arrangem

ents   
 

A. Popular Song Structure  
B. Key W

ords  
C. Lead Sheet N

otation and Arrangem
ents  

SO
N

G STRU
CTU

RE – How
 a song is m

ade up of or divided into 
different sections (see below

) and the order in w
hich these 

sections occur.  To w
ork out the structure of a song, it’s helpful 

to analyse the LYRICS and listen to a recording for the song (for 
instrum

ental sections).  IN
TRO

 – often shortened to ‘intro’, the 
first section of a song w

hich sets the m
ood of the song and is 

som
etim

es, but not alw
ays, an instrum

ental section using the 
song’s chord pattern.  
VERSES – songs norm

ally have several verses.  Verses 
introduce the song’s them

e and have the sam
e m

elody but 
different lyrics for each verse w

hich helps develop the song’s 
narrative and story.  Songs m

ade up entirely of verses are 
called STRO

PHIC.  
LIN

K – a optional short section often used to join different parts 
of a song together, often instrum

ental, and som
etim

es joins 
verses together or appears at other points w

ithin a song.   
PRE-CHO

RU
S – an optional section of m

usic that occurs before 
the CHO

RU
S w

hich helps the m
usic m

ove forw
ard and 

“prepare” for w
hat is to com

e.  
CHO

RU
S – occurs several tim

es w
ithin a song and contains the 

m
ost m

em
orable HO

O
K/RIFF.  The chorus relays the m

essage 
of the song and is repeated w

ith the sam
e m

elody and lyrics 
each tim

e it is heard.  In popular songs, the chorus is often 
repeated several tim

es tow
ards the end of the song.    

M
IDDLE 8/BRIDG

E – a section (often 8 bars in length) that 
provides contrasting m

usical m
aterial often featuring an 

instrum
ental or vocal solo using new

 m
usical m

aterial allow
ing 

the perform
er to display their technical skill on their 

instrum
ent or voice.     

CO
DA/O

U
TRO

 – The final section of a popular song w
hich 

brings it to an end (Coda is Italian for “tail”!)   

LYRICS – The w
ords of a song, usually consisting of VERSES and a 

CH
O

RU
S.  

H
O

O
K – A ‘m

usical hook’ is usually the ‘catchy bit’ of the song that 
you w

ill rem
em

ber.  It is often short and used and repeated in 
different places throughout the piece.  Hooks can be either 
M

ELO
D

IC, RH
YTH

M
IC or VERBAL/LYRICAL.    

RIFF – A repeated m
usical pattern often used in the introduction 

and instrum
ental breaks in a song or piece of m

usic.  Riffs can be 
rhythm

ic, m
elodic or lyrical, short and repeated.    

M
ELO

D
Y – The m

ain tune of the song often sung by the LEAD
 

SIN
G

ER.  
CO

U
N

TER-M
ELO

D
Y – An ‘extra’ m

elody often perform
ed ‘on top  

of’ the m
ain m

elody that ‘fits’ w
ith it a DESCAN

T or IN
STRU

M
EN

TAL SO
LO

. 

TEXTU
RE – The layers that m

ake up a song e.g., M
elody, Counter- 

M
elody, Hooks/Riffs, Chords, Accom

panim
ent, Bass Line.   

A LEAD
 SH

EET is a form
 of 

m
usical N

O
TATIO

N
 that 

contains only the essential 
elem

ents of a popular song 
such as the M

ELO
D

Y, 
LYRICS, RIFFS, CH

O
RD

S 
(often as guitar chord 
sym

bols) and BASS LIN
E; it is 

not as developed as a FU
LL 

SCO
RE ARRAN

G
EM

EN
T and  

is open to interpretation by 
perform

ers w
ho need to use and adapt the given elem

ents to create their ow
n 

m
usical ARRAN

G
EM

EN
T: their “version” of an existing song.    

CO
VER (VERSIO

N
) – A new

 perform
ance, rem

ake or recording by som
eone other 

than the original artist or com
poser of the song.    

D. Conjunct and Disjunct M
elodic M

otion  
CO

N
JU

N
CT M

ELO
DIC M

O
TIO

N
 – M

elodies w
hich m

ove m
ainly 

by step or use notes w
hich are next to or close to one another. 

DISJU
N

CT M
ELO

DIC M
O

TIO
N

 – M
elodies w

hich m
ove m

ainly 
by leap or use notes w

hich are not next to or close to one 
another.   
M

ELO
DIC RAN

GE – The distance betw
een the low

est and 
highest pitched notes in a m

elody.   
E. Song Tim

bre and Sonority (Instrum
ents that are used to Accom

pany Songs)  

 
  

  
  

  
  

  
   

Pop Bands often feature a DRU
M

 KIT and PERCU
SSIO

N
 to provide the rhythm

 along w
ith ELECTRIC GU

ITARS (LEAD 
GU

ITAR, RHYTHM
 GU

ITAR and BASS GU
ITAR) and KEYBO

ARDS.  Som
etim

es ACO
U

STIC IN
STRU

M
EN

TS are used 
such as the PIAN

O
 or ACO

U
STIC GU

ITAR.  O
RCHESTRAL IN

STRU
M

EN
TS are often found in pop songs such as the 

STRIN
GS, SAXO

PHO
N

E, TRO
M

BO
N

E and TRU
M

PET.  Singers are essential to a pop song - LEAD SIN
G

ER – O
ften the 

“frontline” m
em

ber of the band (m
ost fam

ous) w
ho sings m

ost of the m
elody line to the song. BACKIN

G SIN
GERS 

support the lead singer providing HARM
O

N
Y or a CO

U
N

TER-M
ELO

DY (a m
elody that is often higher in pitch and 

different, but still ‘fits w
ith’ the m

ain m
elody) and do not sing all the tim

e but just at certain points w
ithin a pop 

song e.g. in the chorus.   
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TTaacckklliinngg::
1. Get close but not too close to your opponent – about two 

to three feet is ideal.
2. Keep your eye on the ball. Lock the ankle of your kicking 

foot (the foot you’re going to tackle with).
3. Bend your knees slightly now get close to your opponent 

and strike the ball firmly

PPaassssiinngg::
1. Place your non-kicking foot to the side of the ball. 

Hold your arms up and wide to support your balance.
2. Swing your kicking foot through and strike the ball 

with the inside of your foot. Aim to hit the middle of 
the ball to ensure it stays close to the ground.

3. Follow your kicking leg through towards the intended 
target. The speed of the kicking leg will direct how 
hard you kick the ball.

SShhoooottiinngg::
1. Plant your supporting foot beside the ball to gain 

stability. Pointing your planted foot in the direction 
that you want the ball to go will help guide your aim.

2. Hit the ball with the top of your foot, also known as 
your laces. As you kick, lock your ankle to create 
power through your striking foot

3. After kicking the ball, follow through with your 
shooting leg in the direction that you aimed the ball.

HHeeaaddiinngg::
1. Back slightly arched as ball 

approaches, slightly leaning 
forward after striking the ball

2. Contact with the ball should be 
made on the forehead between 
the eyebrows and the hairline.

3. Head moves toward the ball. Ball 
must be struck and not bounce off 
the head

DDrriibbbblliinngg::
1. Keep the ball close at all times using gentle 

touches with both the inside and outside of 
your foot, changing direction to outwit your 
opponent.

2. Keep your head up, eyes scanning the field, 
and be aware of surroundings.

3. Establish a low center of gravity keeping your 
arms out for balance.
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KKiicckkiinngg::
1. Eyes on the ball
2. Drop ball onto your foot
3. Follow your foot through 

in the direction you want 
the ball to go

TTaacckklliinngg::
1. Eyes to thighs
2. Ring of steel
3. Squeeze the knees 

and then drive for 
five

HHaannddlliinngg::
1. Signal for the ball and 

make a ‘W’ with your 
hands

2. Maintain eye contact
3. Tuck or place the ball 

on your hip

RRuucckk::
1. Hinge at the hips and 

target the ball
2. Get underneath the 

jackle
3. Wide legs and sink at 

the hips

MMaauull::
1. Hinge at the hips
2. Keep your spine in line
3. Keep chasing your feet
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RReecceeiivviinngg::
1. Stick down low, flat 

on floor
2. Rotate stick toward 

floor 45˚
3. Absorb impact

PPaassssiinngg::
1. Eye on the ball, feet 

apart, knees bent
2. Stick in contact with 

ball as weight shifts 
from back to front 
foot

3. Push ball towards 
target

SShhoooottiinngg::  
1. One foot in front the 

other
2. Hands together, raise 

stick to hip level
3. Looking at the ball, 

rotate and contact the 
ball

MMaarrkkiinngg::
1. Get between player 

with the ball and 
receiver

2. Close down the space
3. Stick down to apply 

pressure

DDrriibbbblliinngg::
1. Hands apart, wide 

stance
2. Looking up and down
3. Gentle touches using 

the flat side of the 
stick
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RReecceeiivviinngg//  IInntteerrcceeppttiioonnss::  
1. Make yourself big to catch 

and intercept
2. Place the ball in your 

‘pocket’
3. Now it is in the triple 

threat position

DDrriibbbblliinngg::
1. Look up
2. Using your fingers 

not your palm
3. Bouncing ball to 

waist height

PPaassssiinngg::
1. Make a W shape with 

fingers on the ball
2. Step into pass
3. Follow through

SShhoooottiinngg::
1. Balanced looking at 

the hoop
2. Elbow bent
3. Follow through

FFoooottwwoorrkk//  MMaarrkkiinngg::
1. Anchor one of your 

feet
2. Pivot on that anchor 

foot
3. Bounce of pass before 

you pick up your 
anchor foot
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SSmmaasshh::
1. Contact shuttle at highest 

point
2. Body side on
3. ‘Whip’ action when making 

contact with shuttle. 

OOvveerrhheeaadd  CClleeaarr::
1. Contact shuttle at 

highest point
2. Body side on
3. Full swing and follow 

through
FFoorreehhaanndd  SSeerrvvee::
1. Hold shuttle at waist
2. Stand side on, feet 

shoulder width apart
3. Full swing of racket to 

make contact at hip 
height 

BBaacckkhhaanndd  SSeerrvvee::  
1. Hold shuttle at waist
2. Stood facing the net 

with feet shoulder 
width apart

3. Push motion with the 
racket to make 
contact around hip 
height

NNeett  PPllaayy::
1. Lunge forward with 

dominant foot
2. Contact shuttle as 

close to net height as 
possible

3. Push forwards with 
racket facing up
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SShhoooottiinngg::  
1. Arms extended above head 

with ball in hand
2. Push through the hoop
3. Flick your wrist

DDooddggiinngg::
1. Eyes on the ball
2. Accelerate away from 

the defender
3. Extend arms to 

receive ball

PPaassssiinngg  aanndd  RReecceeiivviinngg::
1. Quick, short passes
2. Receive ball on the 

move- throw ahead of 
receiver

3. Get in front of the 
defender

FFoooottwwoorrkk//  MMoovveemmeenntt::  
1. Bend knees on 

landing
2. Bring weight over 

grounded food
3. Non grounded foot is 

reground to maintain 
balance

MMaarrkkiinngg::
1. Must be 3ft away 

from attacker
2. Weight balanced on 

two feet
3. Arms up and in 

position over the ball

PPaassssiinngg  aanndd  RReecceeiivviinngg::
1. Quick, short passes
2. Receive ball on the 

move- throw ahead of 
receiver

3. Get in front of the 
defender
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GGrroouunndd  FFiieellddiinngg  ((LLoonngg  
BBaarrrriieerr))::
11.. MMoovvee  iinnttoo  lliinnee  ooff  bbaallll
22.. PPllaaccee  kknneeee  oonn  tthhee  ggrroouunndd  

wwiitthh  lleegg  ttoo  tthhee  ssiiddee  ooff  tthhee  
bbooddyy

33.. CCuupp  hhaannddss,,  ffiinnggeerrss  
ppooiinnttiinngg  ddoowwnn,,  ccoolllleecctt  
bbaallll  iinn  ffrroonntt  ooff  bbooddyy

BBoowwlliinngg::
11.. SSttrraaiigghhtt  aarrmm  aatt  tthhee  

eellbbooww
22.. HHoolldd  tthhee  bbaallll  wwiitthh  

ttwwoo  sspplliitt  ffiinnggeerrss
33.. RReelleeaassee  tthhee  bbaallll  aatt  

1122ppmm

BBaattttiinngg::
11.. LLeefftt  hhaanndd  aabboovvee  rriigghhtt  

hhaanndd  ((OOppppoossiittee  ffoorr  
lleefftt  hhaannddeerrss))

22.. LLoooossee,,  bbeenntt  eellbboowwss
33.. SSttrriikkee  tthhee  bbaallll  ffrroomm  

uunnddeerr  yyoouurr  nnoossee

CCaattcchhiinngg::
11.. LLiittttllee  ffiinnggeerrss  ttooggeetthheerr
22.. HHaannddss  sspprreeaadd  iinnttoo  

wwiiddee  ssuurrffaaccee  aarreeaa
33.. CCuusshhiioonn  tthhee  bbaallll  iinnttoo  

tthhee  bbooddyy

TThhrroowwiinngg::
11.. SSttaanndd  ssiiddee  oonn  ttoo  yyoouurr  

ttaarrggeett
22.. TThhrroowwiinngg  hhaanndd  bbaacckk  

bbeehhiinndd
33.. RRoottaattee  sshhoouullddeerrss  

wwiitthh  ssppeeeedd  ttoo  
ggeenneerraattee  ppoowweerr..
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GGrroouunndd  FFiieellddiinngg  -- LLoonngg  bbaarrrriieerr::
1. Body side on, heel and knee touching
2. Hands in front of body, little fingers 

together
3. Track ball & close hands when ball is in 

hands

BBoowwlliinngg::
1. Step forward with 

opposite leg to throwing 
arm

2. Aim with non-throwing 
arm to target

3. Throwing arm draws back
4. Throwing arm forward till 

in line with aim arm & 
release

(Step, aim, tick, tock)

BBaattttiinngg::
1. Stand side on
2. Bat up in line with 

shoulder
3. Watch ball, rotate hips 

& shoulders to hit ball
4. Follow through

UUnnddeerraarrmm  CCaattcchhiinngg::
1. Little fingers/pinkies 

together
2. Bucket hands
3. Close hands & bring 

arms into body

OOvveerraarrmm  CCaattcchhiinngg
1. Thumbs together
2. Bucket hands
3. Close hands & bring 

into body

UUnnddeerraarrmm  TThhrrooww:: SStteepp,,  aaiimm,,  ttiicckk,,  
ttoocckk
1. Step forward with opposite leg to 

throwing arm
2. Aim with non-throwing arm to 

target
3. Throwing arm draws back
4. Throwing arm forward till in 

line with aim arm & release
(Step, aim, tick, tock)

OOvveerraarrmm  tthhrrooww::
1. Stand side on
2. Arm in Nike tick position with 

your non-throwing arm aiming at 
target

3. Rotate hips & shoulders forward
4. Release ball and follow through
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LLoobb::
MMoovvee  ffeeeett  ttoo  ppoossiittiioonn  ooff  bbaallll
CCoonnttaacctt  wwiitthh  ooppeenn  rraacckkeett  
ffaaccee
LLooww  ttoo  hhiigghh
FFoollllooww  tthhrroouugghh  ttoo  ssttrriikkee  
aabboovvee  ooppppoonneennttss''  hheeaadd

GGrroouunnddssttrrookkeess::
RReeaaddyy  PPoossttiiiioonn
VV  GGrriipp
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 p
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 p
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4
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 p
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 b
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d
ice.  
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
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s b
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 p
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 p
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 d
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
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t p
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al, m
o
st tru

sted
, m

essen
g
er; h

is later life w
as sp

en
t eith

er te
a

ch
in

g
    o

th
e

rs 
w

h
a

t A
lla

h
 w

a
n

te
d

 th
e

m
 to

 k
n

o
w

 or d
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
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e d
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 b
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 m
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 d
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 d
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, p
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 b
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e b
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l p
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b
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e p
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 B
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b
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e
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 re
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t B
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 p
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b
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 d
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ra
tio

n
 o

f H
u

m
a

n
 R

ig
h

ts
, an

d
 th

e U
K

 E
q

u
a

lity
 A

ct, m
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s b
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3
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M
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ortan

t p
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 in
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e received
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u
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4
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e Five Pillars an
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b
lig
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cts allow
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ese b
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ality A
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u
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b
le

, 
u
n
d
en

ia
b
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 b
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 b
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 f
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 p
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n
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 p
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 m
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
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 d

o
n

’t
 k

n
o
w

 w
h
at

 g
iv

es
 l

if
e 

m
ea

n
in

g
. 


 

N
ih

il
is

t—
b
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b
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 m
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 f
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 p
er

so
n
al

 e
xp

er
ie

n
ce

s 
to

 g
iv

e 
li
fe

 m
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 p
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 C
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
 

T
h
is

 s
to

ry
 i

s 
a 

m
e

ta
p

h
o

r 
fo

r 
li
fe

. 
A

 g
ro

u
p
 o

f 
p
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 c
a

v
e

 t
h
ei

r 
w

h
ol

e 
lif

e 
on

ly
 e

ve
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n
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h
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w
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w

h
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h
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 c
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o
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er
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p
le
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ol
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in
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ta
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in
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n
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d
ay
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e 
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av
es

 t
h
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w
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d
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h
e 
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s 
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n
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T
h
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p
ri

so
n
er
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ea
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s 
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h
e 

lif
e 

h
e 

kn
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 l

ie
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n
d
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oe
s 

b
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k 
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 t
h
e 

ca
ve

 t
o
 t

el
l 
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e 

ot
h
er

s;
 s

o
m

e 
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e 
to

o 
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y 
an
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 c

h
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h
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o
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w
an

t 
to

 e
x

p
e
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e

n
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 t
h
e 

re
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 f
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h
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n
d
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u
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 b
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
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p
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 t
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 t
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 r
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 r
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 b
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 b
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h
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e 
b
el

ie
ve

rs
 s

ay
 ‘

’a
ll

 s
cr

ip
tu

re
 i

s 
G

o
d

-b
re

a
th

e
d

’’
 m

ea
n
in

g
 t

h
e 

in
fo

rm
at

io
n
 i

n
 t

h
ei

r 
h
o
ly

 
te

xt
s 

co
m

es
 d

ir
ec

tl
y 

fr
o
m

 G
o
d
. 

O
th

er
s 

b
el

ie
ve

 i
t 

is
 ‘

G
o

d
-i

n
sp

ir
e

d
’ 

- 
m

ea
n
in

g
 t

h
e 

p
eo

p
le

 w
h
o
 

w
ro

te
 i

t 
w

er
e 

in
sp

ir
ed

 b
y 

G
od

 b
u
t 

w
ro

te
 i

n
 t

h
ei

r 
ow

n
 w

or
d
s 

an
d
 c

on
te

xt
. 

 

P
h

il
o

so
p

h
e

rs
 (

tr
u

th
 s

e
e

k
e

rs
) 


 

S
om

e 
ke

y 
p
h
ilo

so
p
h
er

s 
ar

e 
S

o
cr

a
te

s,
 P

la
to

, 
S

im
o

n
e

 D
e

 B
e

a
u

v
o

ir
, 

L
u

d
w

ig
 W

it
tg

e
n

st
e

in
. 

Ph
ilo

so
p
h
er

s 
ca

n
 b

e 
re

li
g

io
u

s 
o

r 
n

o
n

-r
e

li
g

io
u

s.
  


 

Ph
ilo

so
p
h
er

s 
re

p
ea

te
d
ly

 q
u
es

ti
o
n
 t

h
e 

n
a

tu
re

 o
f 

tr
u

th
 a

n
d
 w

h
e

th
e

r 
tr

u
th

 a
ct

u
a

ll
y

 e
x

is
ts

. 
 

3
.1

7
 D

oe
s 

h
ap

p
in

es
s 

g
iv

e 
lif

e 
m

ea
n
in

g
 o

r 
is

 i
t 

so
m

et
h
in

g
  

d
if

fe
re

n
t?

 

S
e

ct
io

n
 B

: 
C

o
m

p
o

n
e

n
t 

K
n

o
w

le
d

g
e

 

1
. 

T
h
er

e 
ar

e 
si

x 
m

ai
n
 w

or
ld

vi
ew

s;
 

n
ih

ili
st

, 
sp

ir
it

u
al

 p
os

tm
od

er
n
is

t,
 

h
u
m

an
is

t 
op

ti
m

is
t,

 t
h
ei

st
ic

  
 

b
el

ie
ve

r,
 e

as
te

rn
 w

or
ld

vi
ew

 a
n
d
 

ra
ti

o
n
al

 a
g
n
o
st

ic
. 

2
. 

T
h
er

e 
ar

e 
fo

u
r 

m
ai

n
 f

or
m

s 
o
f 

kn
ow

le
d
g
e;

 s
ci

en
ti

fi
c,

  
  

  
  

  
h
is

to
ri

ca
l,

 s
p
ir

it
u
al

 a
n
d
 m

or
al

. 

3
. 

T
h
e 

m
ea

n
in

g
 o

f 
lif

e 
re

fe
rs

 t
o 

th
in

g
s 

th
at

 g
iv

e 
a 

p
er

so
n
 a

 
se

n
se

 o
f 

id
en

ti
ty

, 
b
el

o
n
g
in

g
, 

su
cc

es
s 

or
 h

ap
p
in

es
s.

  
 

4
. 

R
el

ig
io

u
s 

sc
ri

p
tu

re
 i

s 
vi

ew
ed

  
 

as
 e

it
h
er

 G
o
d

-b
re

at
h
ed

 o
r 

  
  

  
 

G
od

-i
n
sp

ir
ed

 w
h
ic

h
 g

iv
es

 i
t 

  
  

  
  

 
au

th
or

it
y.

  

5
. 

Ph
ilo

so
p
h
y 

se
ek

s 
to

 a
n
sw

er
 b

ig
 

q
u
es

ti
o
n
s 

su
ch

 a
s 

‘w
h
at

 i
s 

th
e 

m
ea

n
in

g
 o

f 
lif

e?
’.
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S
e

ctio
n

 A
: K

e
y

 V
o

ca
b

u
la

ry
 

1
. 

S
a

lv
a

tio
n

 —
 to

 b
e saved

 from
 

h
ell an

d
/or sin

.  

2
. 

In
ca

rn
a

tio
n

  —
 to b

e b
orn

 in
 

flesh
 form

 

3
. 

P
a

ra
b

le
 —

 a story to
ld

 b
y    

Jesu
s to teach

 a lesso
n
 or    

d
eliver a m

essag
e.   

4
. 

C
ru

cifix
io

n
 —

 to
 d

ie o
n
 th

e 
cross; th

e im
ag

e of Jesu
s d

yin
g
 

for h
u
m

an
ity.   

5
. 

S
a

cra
m

e
n

t—
an

 o
u
tw

ard
     

d
isp

lay of G
o
d
’s b

lessin
g
. 

S
e

ctio
n

 C
: C

o
re

   
C

o
n

te
n

t 
 

A
) T

h
e

 w
a

y
 

(sa
lv

a
tio

n
) 


 

C
h
ristian

ity is rep
resen

ted
 b

y th
e sy

m
b

o
l of th

e cro
ss an

d
 C

h
ristian

s tod
ay w

ear cru
cifix

’ 
to rem

em
b
er th

e sa
crifice

 Jesu
s m

ad
e an

d
 to

 in
sp

ire
 th

e
m

 to
 sa

crifice
 fo

r o
th

e
rs too

. 


 

T
h
e cru

cifixio
n
 is im

p
ortan

t b
ecau

se Je
su

s to
o

k
 w

ith
 h

im
 th

e
 sin

s h
u

m
a

n
s h

a
v

e
      

co
m

m
itte

d
, w

h
ich

 g
ives an

yon
e w

h
o b

e
lie

v
e

s in
 Je

su
s/

G
o

d
 a

 fre
sh

 sta
rt a

n
d

 a
 ch

a
n

ce
 

a
t g

e
ttin

g
 to

 H
e

a
v

e
n

.  


 

Jesu
s is called

 a m
a

rty
r b

ecau
se h

e d
ied

 for th
e b

en
efit o

f o
th

ers.  


 

Jesu
s told

 h
is follow

ers th
at ‘’I a

m
 th

e
 w

a
y

, th
e

 tru
th

 a
n

d
 th

e
 life

. N
o

-o
n

e
 co

m
e

s to
 

th
e

 F
a

th
e

r e
x

ce
p

t th
ro

u
g

h
 m

e
’’.  


 

If C
h
ristian

s fo
llo

w
 th

e ‘w
ay’ of Jesu

s th
ey can

 re
a

ch
 H

e
a

v
e

n
 a

n
d

 b
e

 w
ith

 G
o

d
 th

e
      

F
a

th
e

r fo
r e

te
rn

ity
. Jesu

s is a b
rid

g
e

 b
e

tw
e

e
n

 e
a

rth
ly

 life
 a

n
d

 h
e

a
v

e
n

ly
 life

.  


 

T
h
e B

ib
le says ‘F

o
r G

o
d

 so
 lo

v
e

d
 th

e
 w

o
rld

 th
a

t h
e

 g
a

v
e

 h
is o

n
ly

 S
o

n
, so

 th
a

t th
o

se
 

w
h

o
 b

e
lie

v
e

 in
 h

im
 w

ill n
o

t p
e

rish
 b

u
t h

a
v

e
 e

te
rn

a
l life

’ Jo
h

n
 3

:1
6

.  

B
) T

h
e

 tru
th

 
(in

ca
rn

a
tio

n
) 


 

Jesu
s u

s referred
 to as ‘G

o
d

 in
ca

rn
a

te
’ =

 G
o

d
 in

 fle
sh

. T
h
erefore h

e is b
o
th

 h
u

m
a

n
 a

n
d

 
G

o
d

. 


 

A
ccou

n
ts of Jesu

s b
irth

 (n
ativity) are fo

u
n
d
 in

 M
a

tth
e

w
 a

n
d

 L
u

k
e

’s G
o

sp
e

ls
  in

 th
e N

ew
 

T
estam

en
t in

 th
e B

ib
le.  


 

K
ey featu

res are: M
a

ry
 (v

irg
in

 m
o

th
e

r), Jo
se

p
h

 (ca
rp

e
n

te
r fa

th
e

r), B
e

th
le

h
e

m
,      

im
p

o
rta

n
t v

isito
rs (sh

e
p

h
e

rd
s/

w
ise

 m
e

n
), A

n
g

e
l G

a
b

rie
l).   


 

Fro
m

 th
e start of h

is life Jesu
s h

ad
 a m

issio
n

—
to g

a
th

e
r fo

llo
w

e
rs a

n
d

 g
u

id
e

 th
e

m
  

b
a

ck
 o

n
to

 th
e

 rig
h

t p
a

th
. 

C
) T

h
e

 life
            

(h
o

w
 to

 liv
e

) 


 
T
h
e are se

v
e

n
 sig

n
ifica

n
t ritu

a
ls a C

h
ristian

 m
ay p

erform
 d

u
rin

g
 th

eir life to ce
le

b
ra

te
 

a
n

d
 stre

n
g

th
e

n
 th

e
ir co

n
n

e
ctio

n
 w

ith
 G

o
d

. C
ath

olics call th
em

 S
A

C
R

A
M

E
N

T
S

.  


 

T
h

e
 7

 sa
cra

m
e

n
ts a

re
: B

a
p

tism
, C

o
n

firm
a

tio
n

, E
u

ch
a

rist, M
a

rria
g

e
, H

o
ly

 O
rd

e
rs, 

C
o

n
fe

ssio
n

, A
n

o
in

tin
g

 th
e

 sick
. 


 

B
a

p
tism

 b
e

g
in

s a
 p

e
rso

n
’s jo

u
rn

e
y

 to
 sa

lv
a

tio
n

; it can
 b

e d
o
n
e at an

y tim
e in

 a p
erson

s 
life; m

an
y C

h
ristian

 p
aren

ts b
ap

tise th
eir ch

ild
ren

—
th

is is called
 C

h
riste

n
in

g
.  


 

M
a

rria
g

e
 is a cerem

on
y w

h
ich

 jo
in

s tw
o p

eo
p
le to

g
eth

er in
 a rom

an
tic w

ay for th
eir rest o

f 
th

eir lives; C
h
ristian

s b
elieve th

at G
o

d
 w

itn
e

sse
s th

e
 p

ro
m

ise
s th

ey m
ake to each

 o
th

er 
d
u
rin

g
 th

e cerem
on

y; ‘w
h

a
t G

o
d

 h
a

s b
ro

u
g

h
t to

g
e

th
e

r le
t n

o
-o

n
e

 te
a

r a
p

a
rt’.  


 

C
h
ristian

s are exp
ected

 to fo
llo

w
 th

e te
a

ch
in

g
s a

n
d

 e
x

a
m

p
le

 o
f Je

su
s
. A

m
on

g
 oth

ers th
ey 

m
u
st ‘T

reat o
th

ers as yo
u
 w

ish
 to b

e treated
’.  


 

Jesu
s w

as a p
a

cifist, w
h
ich

 m
ean

s h
e d

id
 n

o
t b

elieve in
 u

sin
g
 violen

ce an
d
 w

o
u
ld

 avoid
 con

-
flict. C

h
ristian

s sh
ou

ld
 th

erefore d
o th

e sam
e.  

3
.6

 W
h
y an

d
 h

ow
 sh

ou
ld

   
C

h
ristian

s accep
t Jesu

s as th
eir 

saviou
r? 

S
e

ctio
n

 B
: C

o
m

p
o

n
e

n
t 

K
n

o
w

le
d

g
e

 
1
. 

Jesu
s w

as G
o
d
 in

carn
ate (flesh

) 
sen

t to
 exp

erien
ce an

d
 g

u
id

e   
h
u
m

an
ity on

to
 th

e rig
h
t p

ath
. 

2
. 

Jesu
s b

elieved
 it is im

p
ortan

t  
to p

u
t o

th
ers first an

d
 so

    
sacrificed

 h
im

self so
 oth

ers  
can

 kn
ow

 G
o
d
.  

3
. 

‘I am
 th

e w
ay th

e tru
th

 an
d
 th

e 
life. N

o
-on

e co
m

es to th
e     

Fath
er excep

t th
rou

g
h
 m

e
’.  

4
. 

R
elig

io
u
s ritu

als an
d
 cerem

o
-

n
ies su

ch
 as sacram

en
ts en

ab
le 

C
h
ristian

s to b
eco

m
e clo

ser to
 

G
od

. 

5
. 

C
h
ristian

s b
elieve th

at if th
ey 

earn
 it G

od
 w

ill save th
em

 fro
m

 
H

ell, th
is is called

 salvation
.  
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S
e

ct
io

n
 A

: 
K

e
y

 V
o

ca
b

u
la

ry
 

1
. 

E
v

il
 —

 t
h
at

 w
h
ic

h
 c

au
se

s 
  

  
 

su
ff

er
in

g
, 

h
ar

m
 o

r 
d
is

or
d
er

. 
 

2
. 

S
u

ff
e

ri
n

g
 —

 d
is

tr
es

s 
or

 p
ai

n
; 

ca
n
 b

e 
p
h
ys

ic
al

, 
em

ot
io

n
al

 o
r 

p
sy

ch
o
lo

g
ic

al
. 

 

3
. 

A
id

 —
 h

el
p
 w

h
ic

h
 i

s 
se

n
t 

 w
h
en

 
ot

h
er

s 
n
ee

d
 i

t,
 p

ar
ti

cu
la

rl
y 

  
 

af
te

r 
a 

d
is

as
te

r.
  

4
. 

Ju
st

ic
e

 —
 c

re
at

in
g
 a

 b
al

an
ce

 
b
et

w
ee

n
 r

ig
h
t 

an
d
 w

ro
n
g
 t

o
 

cr
ea

te
 a

 f
ai

r 
so

ci
et

y.
  

5
. 

F
o

rg
iv

e
n

e
ss

 —
to

 p
ar

d
o
n
  

  
 

so
m

eo
n
e 

w
h
o
 c

au
se

s 
ev

il 
or

 
su

ff
er

in
g
. 

 

S
e

ct
io

n
 C

: 
C

o
re

 C
o

n
-

te
n

t 
 

A
) 

E
v

il
 

 


 
M

O
R

A
L

 E
V

IL
 -

 c
au

se
d
 b

y 
h
u
m

an
; 

co
u
ld

 b
e 

d
ir

ec
tl

y 
or

 i
n
d
ir

ec
tl

y.
 E

xa
m

p
le

s 
o
f 

m
or

al
 

ev
il
 a

re
 v

io
le

n
ce

, 
w

a
r,

 c
ri

m
e

, 
p

re
ju

d
ic

e
/

d
is

cr
im

in
a

ti
o

n
, 

a
b

u
se

 a
n

d
 m

u
rd

e
r.

 


 

N
A

T
U

R
A

L
 E

V
IL

 -
 c

au
se

d
 b

y 
n
at

u
ra

l 
fo

rc
es

. 
E
xa

m
p
le

s 
o
f 

n
at

u
ra

l 
ev

il 
ar

e 
il

ln
e

ss
, 

  
  

d
is

e
a

se
s 

a
n

d
 n

a
tu

ra
l 

d
is

a
st

e
rs

. 


 

C
h
ri

st
ia

n
it

y 
te

ac
h
es

 t
h
at

 e
v

il
 a

n
d

 s
u

ff
e

ri
n

g
 c

a
n

 m
a

k
e

 t
h

e
ir

 f
a

it
h

 s
tr

o
n

g
e

r 
an

d
  

g
iv

e 
th

em
 a

 b
et

te
r 

u
n
d
er

st
an

d
in

g
 o

f 
G

o
d
. 

T
h
ey

 o
ft

en
 r

ef
er

 t
o
 t

h
e 

S
to

ry
 o

f 
Jo

b
 w

h
o
’s

 
lif

e 
w

as
 d

es
tr

o
ye

d
 b

y 
G

o
d
 t

o 
p
ro

ve
 t

h
at

 f
ai

th
 i

s 
th

e 
m

os
t 

im
p
or

ta
n
t 

th
in

g
 i

n
 l

if
e.

  


 

In
 t

h
e 

3
rd

 C
en

tu
ry

 a
 p

h
ilo

so
p
h
er

 c
al

le
d
 E

p
ic

u
ru

s 
sa

id
 t

h
e

 f
a

ct
 e

v
il

 a
n

d
 s

u
ff

e
ri

n
g

  
e

x
is

ts
 p

ro
v

e
s 

th
a

t 
e

it
h

e
r;

 G
o

d
 m

u
st

 n
o

t 
e

x
is

t;
 o

r 
is

 n
o

t 
a

s 
’g

o
o

d
’ 

(o
m

n
ib

e
n

e
v

o
le

n
t)

 a
n

d
 p

o
w

e
rf

u
l 

(o
m

n
ip

o
te

n
t)

 a
s 

p
e

o
p

le
 t

h
in

k
 H

e
 i

s.
  

B
) 

S
u

ff
e

ri
n

g
 &

 A
id

 


 
S

u
ff

er
in

g
 c

an
 o

cc
u
r 

in
 m

an
y 

w
ay

s;
 p

h
y

si
ca

l,
 e

m
o

ti
o

n
a

l 
a

n
d

 p
sy

ch
o

lo
g

ic
a

l 
(m

e
n

ta
ll

y
).

 E
xa

m
p
le

s 
in

cl
u
d
e 

p
h

y
si

ca
l 

p
a

in
, 

sa
d

n
e

ss
, 

lo
n

e
li

n
e

ss
, 

lo
ss

, 
si

ck
n

e
ss

 
a

n
d

 p
o

v
e

rt
y

. 
  


 

S
h

o
rt

-t
e

rm
 a

id
 i

s 
w

h
en

 y
o
u
 s

en
d
 e

m
er

g
en

cy
 s

u
p
p
li
es

 l
ik

e 
m

e
d

ic
a

l 
g

o
o

d
s,

  
  

  
  

  
 

te
m

p
o

ra
ry

 s
h

e
lt

e
rs

, 
fo

o
d

 a
n

d
 w

a
te

r)
. 

 


 

L
o

n
g

-t
e

rm
 a

id
 i

s 
w

h
en

 a
 c

o
u
n
tr

y,
 r

eg
io

n
 o

r 
co

m
m

u
n
it

y 
ar

e 
as

si
st

ed
 i

n
 r

eb
u
il
d
in

g
  

  
  

in
fr

as
tr

u
ct

u
re

 l
ik

e 
ro

a
d

s,
 h

o
sp

it
a

ls
, 

sc
h

o
o

ls
, 

w
a

te
rw

a
y

s,
 s

a
n

it
a

ti
o

n
 a

n
d

 h
o

u
si

n
g

. 
 


 

A
id

 i
s 

u
su

al
ly

 p
ro

vi
d
ed

 t
h
ro

u
g
h
 c

h
a

ri
ti

e
s 

su
ch

 a
s 

U
N

IC
E

F
, 

O
x

fa
m

, 
T

h
e

 R
e

d
 C

ro
ss

, 
S

a
lv

a
ti

o
n

 A
rm

y
, 

Is
la

m
ic

 R
e

li
e

f 
a

n
d

 K
h

a
ls

a
 A

id
. 

 

C
) 

P
u

n
is

h
m

e
n

t 
v

  
  

  
  

  
  

 
F

o
rg

iv
e

n
e

ss
 


 

S
oc

ie
ty

 s
ay

s 
th

at
 w

h
en

 a
 p

er
so

n
 c

o
m

m
it

s 
a 

cr
im

e 
th

ey
 s

h
o
u
ld

 b
e 

p
u
n
is

h
ed

. 
T
h
is

 i
s 

kn
ow

n
 a

s 
ju

st
ic

e
. 

 


 

T
h
er

e 
ar

e 
d
if

fe
re

n
t 

fo
rm

s 
of

 p
u
n
is

h
m

en
t,

 s
om

e 
ar

e 
m

or
e 

w
id

el
y 

su
p
p
or

te
d
 t

h
an

 o
th

er
s.

 
S

om
e 

fo
rm

s 
o

f 
p

u
n

is
h

m
e

n
t 

in
cl

u
d

e
 f

in
e

s,
 c

o
m

m
u

n
it

y
 s

e
rv

ic
e

, 
p

ri
so

n
 a

n
d

 i
n

 
so

m
e

 c
o

u
n

tr
ie

s 
d

e
a

th
 p

e
n

a
lt

y
. 

 


 

M
an

y 
p
eo

p
le

 b
el

ie
ve

 i
n
 f

o
rg

iv
e

n
e

ss
 a

s 
th

e
 m

o
st

 i
m

p
o

rt
a

n
t 

p
a

rt
 o

f 
ju

st
ic

e
. 

 


 

C
h
ri

st
ia

n
s 

ar
e 

to
ld

 t
o
 f

or
g
iv

e 
p
eo

p
le

 ‘
’7

0
x

7
’’

 -
 t

h
is

 i
s 

a 
m

et
ap

h
or

 f
or

 a
n
 i

n
fi

n
it

e 
  

  
n
u
m

b
er

 o
f 

ti
m

es
. 


 

N
e

ls
o

n
 M

a
n

d
e

la
 (

a 
fa

m
ou

s 
A

fr
ic

an
 h

u
m

an
 r

ig
h
ts

 c
am

p
ai

g
n
er

 w
h
o
 w

as
 w

ro
n
g
fu

lly
  

  
im

p
ri

so
n
ed

 f
or

 2
7

 y
ea

rs
) 

o
n
ce

 w
ro

te
 ‘

R
e

se
n

tm
e

n
t 

is
 l

ik
e

 d
ri

n
k

in
g

 p
o

is
o

n
 a

n
d

  
 

th
e

n
 h

o
p

in
g

 i
t 

w
il

l 
k

il
l 

y
o

u
r 

e
n

e
m

ie
s

’.
  


 

M
o

h
a

n
d

a
s 

K
. 

G
a

n
d

h
i 

(a
n
 I

n
d
ia

n
 c

am
p
ai

g
n
er

 f
or

 e
q
u
al

it
y)

 s
ai

d
 ‘

a
n

 e
y

e
 f

o
r 

a
n

 e
y

e
 

m
a

k
e

s 
th

e
 w

h
o

le
 w

o
rl

d
 b

li
n

d
’.

  

T
o 

w
h
at

 e
xt

en
t 

d
oe

s 
re

lig
io

n
 

im
p
ac

t 
a 

p
er

so
n

’s
 p

er
sp

ec
ti

ve
? 

S
e

ct
io

n
 B

: 
C

o
m

p
o

n
e

n
t 

K
n

o
w

le
d

g
e

 

1
. 

E
vi

l 
ca

n
 b

e 
m

or
al

 (
ca

u
se

d
 b

y 
h
u
m

an
s)

 o
r 

n
at

u
ra

l 
(c

au
se

d
 b

y 
n
at

u
re

).
  

2
. 

S
om

e 
p
eo

p
le

 b
el

ie
ve

 e
vi

l 
ex

is
ts

 
to

 t
es

t 
th

e 
fa

it
h
 a

n
d
 c

h
ar

ac
te

r 
of

 h
u
m

an
s.

  

3
. 

R
el

ig
io

n
s 

en
co

u
ra

g
e 

fo
llo

w
er

s 
to

 h
el

p
 p

eo
p
le

 w
h
o 

ar
e 

  
  

  
  

su
ff

er
in

g
. 

 

4
. 

Ju
st

ic
e 

m
ea

n
s 

th
at

 p
eo

p
le

 w
h
o 

d
o 

w
ro

n
g
 m

u
st

 b
e 

p
u
n
is

h
ed

 t
o
 

m
ai

n
ta

in
 a

 f
ai

r 
so

ci
et

y.
  

5
. 

S
om

e 
p
eo

p
le

 b
el

ie
ve

 t
h
at

  
  

 
fo

rg
iv

en
es

s 
is

 b
et

te
r 

th
an

  
 

p
u
n
is

h
m

en
t.
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S
e

ctio
n

 A
: K

e
y

 V
o

ca
b

u
la

ry
 

1
. 

R
ig

h
ts —

 b
asic h

u
m

an
          

en
titlem

en
ts ou

tlin
ed

 in
 th

e 
D

eclaratio
n
 o

f H
u
m

an
 R

ig
h
ts.  

2
. 

E
q

u
a

lity
 —

 all p
eop

le h
avin

g
 

th
e sam

e rig
h
ts, op

p
ortu

n
i-

ties an
d
 statu

s.   

3
. 

P
re

ju
d

ice
 —

 p
re-ju

d
g
in

g
 a    

p
erso

n
 or g

rou
p
 o

f p
eop

le.   

4
. 

D
iscrim

in
a

tio
n

 —
 treatin

g
 a  

p
erso

n
 or g

rou
p
 o

f p
eop

le    
n
eg

atively d
u
e to

 a p
reju

d
ice.  

5
. 

L
ib

e
ra

tio
n

 —
 to

 release from
    

op
p
ressio

n
 or co

n
fin

em
en

t.   

T
o w

h
at exten

t d
oes relig

ion
 

im
p
act a p

erson
’s perspective? 

S
e

ctio
n

 B
: C

o
m

p
o

n
e

n
t 

K
n

o
w

le
d

g
e

 

1
. 

H
u
m

an
 R

ig
h
ts states th

at 
everyo

n
e is en

titled
 to a life 

of g
oo

d
 q

u
ality, free fro

m
  

op
p
ressio

n
 an

d
 m

istreatm
en

t.  

2
. 

A
 p

erso
n
’s id

en
tity relates    

to th
eir n

am
e, ag

e, g
en

d
er,  

sexu
ality, relig

io
n
 an

d
 

w
orld

view
. 

3
. 

Form
s of p

reju
d
ice in

clu
d
e 

racism
, sexism

, ag
eism

,  
ab

leism
 an

d
 stereotyp

in
g
. 

4
. 

Lib
eratio

n
 T

h
eo

lo
g
y is u

sin
g
 

C
h
ristian

 teach
in

g
s to       

im
p
ro

ve th
e lives of          

m
in

ority g
rou

p
s.  

5
. 

R
elig

io
u
s p

ractices an
d
      

b
eliefs im

p
act a p

erson
’s 

id
en

tity. 

S
e

ctio
n

 C
: C

o
re

        
C

o
n

te
n

t 
 

A
) 

Id
e

n
tity

 

 


 
Id

en
tity refers to

 w
h
at yo

u
 b

elieve ab
o
u
t you

rself—
asp

ects o
f a p

erso
n
s id

en
tity in

clu
d
e n

a
m

e
, 

a
g

e
, g

e
n

d
e

r, e
th

n
icity

, g
e

n
e

tics, re
la

tio
n

sh
ip

s, p
h

y
sica

l im
a

g
e

, p
e

rso
n

a
lity

 tra
its,       

se
x

u
a

lity
, m

o
ra

lity
 a

n
d

 w
o

rld
v

ie
w

.  


 

R
elig

io
n
 im

p
acts id

en
tity b

y g
ivin

g
 th

em
 a co

m
m

u
n

ity
 to

 b
e

lo
n

g
 to

; a se
t o

f ru
le

s to
 fo

llo
w

; 
ritu

a
ls a

n
d

 a
cts to

 p
e

rfo
rm

; clo
th

in
g

 a
n

d
 fo

o
d

 ru
le

s
; m

o
ra

ls a
n

d
 v

a
lu

e
s to

 liv
e

 u
p

 to
. 


 

H
in

d
u
s an

d
 B

u
d
d
h
ists b

elieve th
at you

r id
en

tity is o
n
ly tem

p
orary b

ecau
se yo

u
r sou

l g
oes to      

an
o
th

er p
erso

n
 after you

 d
ie, th

erefore everyth
in

g
 th

at m
ad

e yo
u
 yo

u
 is left b

eh
in

d
.  

B
) Q

u
a

lity
 a

n
d

 V
a

lu
e

 o
f 

L
ife

  


 
T
h
e D

e
cla

ra
tio

n
 o

f H
u

m
a

n
 R

ig
h

ts is a list of 3
0

 a
rticle

s/
sta

te
m

e
n

ts ab
ou

t h
o
w

 p
eop

le 
sh

o
u
ld

 b
e treated

. S
o
m

e o
f th

e m
o
st sig

n
ifican

t are: T
h

e
 rig

h
t to

 fre
e

d
o

m
, e

q
u

a
lity

, q
u

a
lity

 
o

f life
 (fo

o
d

, w
a

te
r, sh

e
lte

r), e
d

u
ca

tio
n

, h
e

a
th

-ca
re

 a
n

d
 re

lig
io

n
. 


 

T
h
e Q

u
a

lity
 o

f L
ife

 arg
u
m

en
t states th

at all p
eo

p
le sh

o
u
ld

 b
e e

n
title

d
 to

 a life w
h
ich

 is o
f g

ood
 

q
u
ality. T

h
is affects h

o
w

 p
eop

le feel ab
o
u
t th

eir h
e

a
lth

, w
e

a
lth

 a
n

d
 g

e
n

e
ra

l h
a

p
p

in
e

ss
.  


 

T
h
e V

a
lu

e
 o

f L
ife

 arg
u
m

en
t states th

at a
ll liv

e
s a

re
 v

a
lu

a
b

le
.  


 

M
an

y re
lig

io
u

s te
a

ch
in

g
s reflect H

u
m

an
 R

ig
h
ts; ‘’tre

a
t o

th
e

rs a
re

 y
o

u
 w

a
n

t to
 b

e
 tre

a
te

d
’’ 

‘’d
o

 n
o

t ste
a

l’’ ‘’d
o

 n
o

t k
ill’’ (C

h
ristian

ity) ‘’if y
o

u
 sa

v
e

 o
n

e
 p

e
rso

n
 it is a

s if y
o

u
 sa

v
e

 th
e

 
w

h
o

le
 w

o
rld

‘’ (Islam
) ‘’th

e
 g

re
a

te
st g

o
o

d
 fo

r th
e

 g
re

a
te

st n
u

m
b

e
r’’ (H

u
m

an
ism

) 

C
) P

reju
d

ice &
               

D
iscrim

in
ation

 


 
Preju

d
ice an

d
 d

iscrim
in

atio
n
 can

 b
e b

ased
 o

n
 a p

erson
’s: ra

ce
, e

th
n

icity
, re

lig
io

n
, g

e
n

d
e

r,  
se

x
u

a
lity

, a
g

e
, a

b
ility

/
d

isa
b

ility
, w

e
a

lth
, jo

b
, life

sty
le

, p
o

litica
l/

so
cia

l a
ffilia

tio
n

s,      
e

d
u

ca
tio

n
 o

r lo
o

k
s
.  

R
a

cia
l P

re
ju

d
ice

 a
n

d
 D

iscrim
in

a
tio

n
 (R

a
cism

) 


 

A
 ra

ce
 can

 b
e d

efin
ed

 as a g
rou

p
 o

f p
eop

le w
h
o
 sh

are a certain
 d

istin
ctiv

e
 p

h
y

sica
l a

ttrib
u

te
; 

th
is cou

ld
 b

e sk
in

 co
lo

u
r o

r o
th

e
r p

h
y

sica
l a

p
p

e
a

ra
n

ce
s

.   


 

Peop
le like M

a
rtin

 L
u

th
e

r K
in

g
 Jn

r, D
e

sm
o

n
d

 T
u

tu
 an

d
 M

a
la

la
 h

ave fou
g
h
t ag

ain
st racism

.   
C

am
p
aig

n
s su

ch
 as B

la
ck

 L
iv

e
s M

a
tte

r an
d
 S

h
o

w
 R

a
cism

 th
e

 R
e

d
 C

a
rd

 aim
 to

 raise      
aw

aren
ess o

f h
ow

 to
 sto

p
 racism

. H
ig

h
-p

rofile in
cid

en
ts su

ch
 as th

e m
u
rd

ers o
f G

e
o

rg
e

 F
lo

y
d

 
an

d
 S

te
v

e
n

 L
a

w
re

n
ce

 p
u
sh

 for so
cial an

d
 p

o
litical reform

.  

L
ib

e
ra

tio
n

 T
h

e
o

lo
g

y
 


 

L
ib

e
ra

tio
n

 T
h

e
o

lo
g

y
 started

 in
 S

o
u

th
 A

m
e

rica
 w

h
ere th

ere w
ere/are h

ig
h
 levels of p

o
v

e
rty

. 
T
h
e cau

se states th
at th

e
 B

ib
le ‘sh

o
u

ld
 b

e
 re

a
d

 a
n

d
 e

x
p

e
rie

n
ce

d
 fro

m
 th

e
 p

e
rsp

e
ctiv

e
 o

f  
th

e
 p

o
o

r  a
n

d
 m

a
rg

in
a

lise
d

’.  


 

Lib
eratio

n
 T

h
eo

lo
g
ian

s b
elieve th

at Jesu
s cam

e to
 earth

 to ‘’p
re

a
ch

 g
o

o
d

 n
e

w
s to

 th
e

 
p

o
o

r...p
ro

cla
im

 fre
e

d
o

m
 fo

r th
e

 p
riso

n
e

rs...re
le

a
se

 th
e

 o
p

p
re

sse
d

…
’’.  


 

Lib
eratio

n
 T

h
eo

lo
g
y cam

p
aig

n
 fo

r ch
u
rch

es to
 ch

an
g
e th

eir view
s on

 m
in

ority g
rou

p
s—

to
d

a
y

    
th

is co
u

ld
 in

clu
d

e
 w

o
m

e
n

 a
n

d
 m

e
m

b
e

rs o
f th

e
 L

G
B

T
Q

IA
+

 co
m

m
u

n
ity

.  
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Know
ledge O

rganiser –
4.1.2 Cell Biology 

•••••••• •••••
cells from

 the em
bryo are not rejected by the patient’s body so they m

ay be used for 

•
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it’s
attach to the substrate (nutrient m

olecule). It is “denatured”.

Know
ledge O

rganiser –
4.2 O

rganisation



104 | Science

• • • • • • • • •

Kn
ow

le
dg

e 
O

rg
an

ise
r –

4.
2 

O
rg

an
isa

tio
n

• • • •

• • • •



Science |  105

•••••••••
situations that m

ay occur in a person’s life Know
ledge O

rganiser –
4.2 O

rganisation
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aspects of a person’s lifestyle 
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Key Term
s

Respiration Definitions
Aerobic

U
sing oxygen

Anaerobic
N

ot using oxygen
Oxidation

A
 reaction w

ith oxygen. In this case, food m
olecules like glucose reacting w

ith oxygen.

Fatigue
Tiredness. Fatigue in m

uscles is caused by a build-up of lactic acid, w
hich is 

produced during anaerobic respiration (w
hen there is insufficient oxygen).

Oxygen debt
A

fter exercise, the lactic acid has built up and caused an extra need for oxygen –
called the oxygen debt.

Lactic acid
Chem

ical produced by the incom
plete oxidation of glucose (anaerobic respiration).

•
the chem

ical potential energy stored in food m
olecules is 

released through oxidation reactions 
•

The energy released allow
s living cells to do w

ork including:.
o

Chem
icalreactions

to
build

largerm
olecules

from
sm

aller
ones

o
M

ovem
ent. 

o
Keeping w

arm
. 

•
There are tw

o types of respiration: aerobic and anaerobic.

Key Term
s

M
etabolism

 Definitions
M

etabolism
The sum

 of all the chem
ical reactions in a cell 

or in the body of an organism
.

Enzym
e

Large protein m
olecule that acts as a 

biological catalyst, dram
atically speeding up 

chem
ical reactions in organism

s.

M
etabolism

 is the sum
 of A

LL the chem
ical reactions 

happening in a cell or in the   
w

hole body. 
•

M
etabolism

 relies on energy transferred by respiration. 
•

chem
ical reactions in cells are controlled by enzym

es. 

•
Reactants are used to m

ake products: new
 m

olecules 
are synthesised.

m
etabolism

 includes these reactions:
•

Conversion of glucose to glycogen (anim
als), or to 

starch or cellulose (plants).

•
Form

ation of lipid (fat) m
olecules 

from
 one m

olecule of glycerol and 
three m

olecules of fatty acids 
•

In plants, the use of glucose and 
nitrate ions to m

ake am
ino acids. 

These am
ino acids are then used to 

synthesise proteins.
•

Respiration, both aerobic and 
anaerobic.

•
Breaking dow

n excess proteins into 
urea for excretion

HT: oxygen debt is the am
ount of extra oxygen needed to 

react w
ith lactic acid in m

uscles and rem
ove it from

 cells. 
•

The blood flow
 through m

uscles rem
oves lactic acid and 

transports it to the liver to be converted back into 
glucose. 

4.4.2.2 R
esp

o
n

se to
 exercise (H

T) 

Know
ledge O

rganiser –
4.4 Bioenergetics

4.4.2.3 M
etab

o
lism

A
erobic respiration occurs w

hen oxygen is used in the reaction
glucose + oxygen           carbon dioxide + w

ater
C

6 H
12 O

6 + 6O
2

6CO
2 + 6H

2 O

aerobic respiration releases m
uch m

ore energy than anaerobic 
respiration.

A
naerobic respiration occurs w

hen there is insufficient oxygen 
available for com

plete oxidation of the glucose. 

The reaction differs depending on the organism

In anim
als: 

glucose           lactic   acid
In plants and yeast: glucose

ethanol and carbon dioxide
C

6 H
12 O

6
2C

2 H
5 O

H
 + 2CO

2

In yeast, anaerobic respiration is called ferm
entation.  U

sed for: 
•

m
aking bread (the CO

2 m
akes it rise) 

•
m

aking alcoholic drinks (since ethanol is a type of alcohol).

D
uring exercise, m

ore energy is required 
by the body than w

hen resting, due to 
increased m

uscle contractions. 

The body reacts to this increased dem
and 

for energy:
•

heart rate, breathing rate, and volum
e 

of each breath all increase. 
•

these increase the am
ount of 

oxygenated blood reaching the m
uscles. 

•
oxygenated blood provides the extra 
oxygen and glucose needed for 
respiration in m

uscle cells, to transfer 
m

ore energy to m
eet dem

and.

If insufficient oxygen reaches m
uscles but 

exercise continues, the m
uscle cells use 

anaerobic respiration to transfer energy. 
•

incom
plete oxidation of glucose takes 

place

•
lactic acid is produced w

hich is a poison
•

lactic acid builds up and causes an 
oxygen debt

causing fatigue. 
•

breathing deeply after exercise repays 
the oxygen debt.
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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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•
change in therm

al energy, ∆
•••

tem
perature change, ∆θ
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there’s a fault, stops appliance becom
ing 
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6.3.2.3 Changes of heat and specific latent heat 

•
M

olecules of gas in constant random
 m

otion
•

Tem
perature

of gas related to average kinetic energy of the m
olecules

•
Changing the tem

perature of a gas, held at constant volum
e, changes 

the pressure
exerted by the gas

If a change of state happens: 
•

The energy needed for a substance to change state is called latent heat. 
•

W
hen a change of state occurs, the energy supplied changes the energy stored 

(internal energy) but does not change the tem
perature. 

•
specific latent heat of a substance is the am

ount of energy required to change the 
state of one kilogram

 of the substance w
ith no change in tem

perature. 

energy for a change of state = m
ass ×

specific latent heat 

E =m
L 

•
energy, E, in joules, J 

•
m

ass, m
, in kilogram

s, kg 
•

specific latent heat, L, in joules per kilogram
, J/kg 

•
specific latent heat, L, in joules per kilogram

, J/kg 

Specific latent heat of fusion –
change of state from

 solid to liquid 

Specific latent heat of vaporisation –
change of state from

 liquid to vapour 
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