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Introduction
Knowledge - why does it matter?

Welcome to your knowledge organiser booklet! Here you will find the powerful
knowledge that you need to succeed in each of your subjects so that you can flourish
and be the best you can be.

Your challenge is to master this knowledge so that you have it at your fingertips,
ready to apply to whatever question or challenge you are set.

One of the best habits you can instill in yourself is regular self-quizzing. This will
help you to recalibrate your understanding of what you know and don’t know. To put
it simply, self-quizzing will help you learn better and remember longer. To do this you
will need to self-regulate, to spend some time each day devoted to memorising and
testing what you have learned and relearning. Your teachers will train you to self-
quiz effectively, using the techniques that have been shared in this booklet. We have
even provided you with a section at the back where you can complete all different
types of self-quizzing!



Memory
How can we remember things forever?

Before we can understand how our memory works we need to understand a little
about how your brain works. You have 2 types of memory:

1. Working memory: you use this when you're dealing with a new question or
problem and you have to think hard.

2. Long term memory: your stored memories, for example, you all know that
2+2 = 4 without having to work it out. Each set of information such as the plot of a
favourite book, or your times table is called a ‘schema’. Each schema stored in
your long term memory only uses one ‘slot’ in the working memory when you
access it. So, if you already have your times tables schema stored in your
memory, you are able to solve multi stage maths problems mentally because you
don’t have to work out the times tables bit in your working memory. Luckily, there
is no limit to your stored memory, you just need to fill it up!

Now, cognitive scientists have investigated how the brain puts knowledge into your
long term memory. We have compiled an overview on the following pages of the
most effective techniques that you can use to remember knowledge and improve
understanding in your studies.



SELF-QUIZZING

TECHNIQUES THAT WORK

"Know More, Remember More"

Flash Cards

Question and Answer Format

Flappies

Grab some scissors and start cutting!

Blurt

List everything you know on a
topic

Online Quizzing

Testing your knowledge online

Voice Memo

Use the voice memo app on your phone to create
a bank of questions and answers

Look, Cover, Check

Cover the answers and recall

Collaboration

Self-Quiz with your classmates

Spaced learning

Learning and revisiting your work over
time
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How to use your knowledge organiser

Techniques Explained

This knowledge organiser provides you with the key information for each of your
subjects. You can learn this information by using remembering strategies. There are
templates on the back pages of this booklet to help you get started. Here are some
of our recommended techniques.

Flashcards: Take a page of A4, cut into quarters (see back pages). On the front
write the topic title or key question e.g. ‘What is Circle Theorem’. On the reverse
write 4-5 short facts/phrases that are the most important part of the topic. To test
yourself, look at the front, say what you remember and then turn over to check the
reverse — highlight any that you missed; these are areas to recap next time.

Flappies: Take a page of A4, fold in half, and cut the top half into strips (see back
pages). On the top strip write your question and underneath on the bottom page
write the answer.

Blurt: Choose a topic and write down everything that you can remember about it. Go
back to your notes and see what you missed — these are areas to recap next time.

Online quizzes: Quizlet and Anki are useful apps for building up a bank of online
flashcards.

Voice memo: Use the voice memo app on your phone to create a bank of questions
and answers e.g. Question. ‘When was the Battle of Hastings — pause — Answer.
1066’. When you play back you say the answer in the pause and then hear if you
were correct.

Look - Cover - Check for definitions of key words in this knowledge organiser to
check that you can explain the word.

Collaborative learning: Self-quiz with your classmates by thinking together, sharing
and discussing your knowledge.

Spaced Practice - Learning and revisiting your work over several days or weeks
allows you to forget a little and then relearn which builds stronger long term
remembering. Review information from each class, but not immediately after
class. For example, if you have classes Monday, Wednesday, and Friday, you might
review the information on Tuesday, Thursday, and Saturday respectively for each of
those classes. Make a spaced practice checker to help you to space out your
review (see back pages). Cover a variety of small topics in your study time. If you do
lots of practice on one big subject you will seem good at it then, but this is short term
and quickly forgotten
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Maths — Knowledge Organiser 1

Definitions:

A variable is a letter or symbol representing a varying or an unknown
quantity.

A term is either a single number, variable or combination of numbers
and variables multiplied together or divided.

An expression is a combination of terms that are added or subtracted.
An equation is a mathematical statement containing an equals sign, to
show that two expressions are equal.

An integer is a whole number.

Operation Inverse

+ J—
Definition: Inverse operations are s &
opposite operations. X .
+ X
%* Jx

2x+3=7 x+3=6 X-3=7
[3 7 lx7 6 1*3
2x =4 x+3 =42 x =10
1—2 13 6 le
x=2 x =39 X = 60
3(x +5)= 12 2x+4=6x+9
expandJ -2X
l (smallest amount of x’)
3x+15 =12 4 =4x+9
1-15 [-9
3x=-3 -5 = 4x
+3 l*“
X=:5
x=-1 4
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Maths — Knowledge Organiser 1

Symbol Meaning Closed or Open
Circle
Definition: Inequalities = G'}::;I?:zn 822: -
are used to compare the - Le? Thft" or Closed ®
ual to
relative size of values. > Greatgr Than or Closed ®
Equal to
X>-4 D) B S S S e S . S
5 4 -3-2 -1 01 2 3 4 5
Integers: -3,-2,-1,0, 1,
x<4 “TTT T 71T 1T 1T T 177171
oy g wk- Rl ] . g X B
Integers: 4,3,2,1,0, -1,
< . '.} -
-3<x<3 “TT T 7T T T T T rrrorer
5 4 -3-2 -1 01 2 3 4 5
Integers: -3,-2,-1,0,1, 2

Definition: Simultaneous equations are pairs of equations with
two unknown variables, which are both solved at the same time.

Solve simultaneously to find
the value of ‘X’ and ‘y’:

2x + 1y =66
5x +4y =201

|

Pencils=x Pens=y

2 pencils
and 1 pen
cost £0.66

36
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5 pencils
and 4 pens
cost £2.01



Maths — Knowledge Organiser 1

ng: initions: ) @ @

Quantitative data is numerical data that can be counted or measured.

- Discrete data is data that can be counted and has only a certain number of possible values e.g. days of
the week.

- Continuous data is data that can be measured. It has an infinite number of possible values within a
selected range e.g. temperature range.

Qualitative data is data that describes something, and cannot be expressed as a number.

Javed runs the school tuck shop. Here are his results:
He does a survey on what drinks [ Type of drink |water|Soda]suice|milk

students prefer. INumber of votes| 9 14| 7 2

All bars must be of equal width.

ApicRr s nclydea ey Both axes need to be labelled

Survey of preferred drinks Survey of preferred drinks
200
g T
o ARRRARA | ¢
Juice 8 8 8 é s ot
. E
Milk 8 53
Key:a =2 Vobes % water soda juice milk

Type of drink
et

24 people were asked for their favourite football
team. The results are in the table.
360 (degrees) + 24 (people) = 15. Each person is worth 15°

Birmingham City

football team frequency degrees
Liverpool 3 3 x 15 = 45° 60 a5 Liverpoo!
Birmingham City 7 7 x 15 =105°
Manchester Utd = 4 x 15 = 60°
Arsenal 2 2x15= 30°
Newcastle 8 8 x 15 =120° Newcastle
24

37



Maths — Knowledge Organiser 1

Definitions:

An average is a calculated central value of a set
of numbers. The mean, mode and median are all
types of averages.

Mean

there are.

Mode

is no mode.

one value is the most frequent.

The mean is the most frequently used average.

To find the mean, calculate the sum of the
values and then divide by how many values

The mode is the most frequently occurring value.

If all values occur the same amount of times there

There can be more than one mode if more than

The range is a measure of spread; it describes
how similar or varied the set of values are within
a data set.

10 people were asked how many sports they
played. The results are listed below and then
recorded in a table.

0,01,1,111,23,3

Mean: 8 +13+10+5+8+4=48
48+-6=8

Mode: 8 (occurs most frequently)

Median: 4, 3, 8, 8, 10, 14

S— Number of | Frequency | Number of
The median is the middle value, when ordered. sports sports x

played frequency
If there are two middle values, the mean of these 0 2 0x2=0
two values is the median.

1 5 1x5=5
Range
The range is the difference between the largest 2 1 2x1=2
and smallest value.

3 2 3x2=6
Example TOTAL 10 13

8,13,10,5,8,4

(Mean of 8 and 8 = 8)
Median =8

Range: 13 -4 =9 (largest value — smallest value)

Mean number of sports played =13 +10=1.3
Modal (mode) number of sports played = 1

Median= 1

Definition:

Probability is the chance or likelihood that a particular outcome
will occur. It can be expressed as a number between0and 1, a
fraction or a percentage.

0 0.5 1
e + °
Impossible Unlikely Evens Likely Certain
Less likely More likely

An event with a probability of 0
is impossible; it cannot happen.

An event with a probability of 1
is certain; it will happen.

a) The number nine b) An even number <) The score is less ’,»
is rolled. is rolled. than 5 ’
d) The number is €) The numbe is
2016 \ not three.
Ye e} z) 24 Y6
r T 1 T 0 T 1
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4a=4xa
aZ=axa
a=a+b

b

2b2=2xbxb
(2b)2=2xbx2xb

Brackets are calculate first.

Indices, powers and roots follow.

Then division and multiplication, which have equal
priority.

Finally, addition and subtraction, which also have
equal priority.

When two or more operations of the same priority
appear one-after-another, the operations should be
carried out from left to right.

Examples:

3-4+7 | |2x6+3| | (22+6)2x4

=-1+7 =12+3 =(4+6)’x4

=6 = =10’x 4
=100x4
=400

The distance around the outside of a
shape, calculated by adding the length
of all sides together.

Maths — Knowledge Organiser 2

Definitions:

A formula is a mathematical rule written using
symbols, usually as an equation describing a certain
relationship between quantities.

A variable is a letter or symbol representing a
varying or an unknown guantity.

An expression is a combination of terms that are
added or subtracted.

An equation is a mathematical statement containing

an equals sign, to show that two expressions are
equal.

v=u+at

Whenu=3,a=2andt=1

v=3+2x1
v=3+2
v=>5

Volume (cuboid) = length x width x height

Area
= 11 X radius?

Circumference
= x diameter

Pens are sold in packs of 6 and rulers are

sold in boxes of 10. A teacher buys p packs of pens
and r boxes of rulers. Write an formula for the total
(T) number of pens and rulers bought.

T= O x P+ 10 x
= 6p + 10
Rectangle

Area = base x height

Triangle

Area = base x perpendicular height
2

Parallelogram

Area = base x perpendicular height

Trapezium a

Area of trapezium = %(a +b)h Z h ‘:

——|

b
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Maths — Knowledge Organiser 2

Speed Distance Time

Speed = Dlsl'nnco
Time
Distance = Speed x Time

Distance
Speed

Time =

Definition: Compound measures are made
up of two or more measurements.

/N
/4[N

Force Area Pressure

Pressure =

Area =

Force = Area x Pressure

Pressure

Mass Density Volume
Volume = Mass
Density
Density = naes
Volume
D Vv
Mass = Density x Volume
Force
Area
Force

Make ‘x’ the subject of the
formula:

Ifx+2z=2y..

X=2y-2z

Make ‘2’ the subject of the

formula:

Z=2y-X

2y

Make ‘y’ the subject of the

al+
16 +

b3=¢c?

9=25

40

formula:
y=lix+%z

Definition: The hypotenuse is the
longest side on a right-angled
triangle, the side opposite the right
angle.

The square of the
longest side is equal to
the sum of the squares
of the two sides.

a?+b?=c?

(cis always the
hypotenuse)



Maths — Knowledge Organiser 2

Definitions:

Two quantities are said to be in direct proportion if there is a constant multiplicative relationship between
the two gquantities.

A multiplicative relationship is one which maintains a constant ratio when scaled (multiplying or dividing).

6 bags of gravel cost £15. Find the The exchange rate is £1 to $1.70.
cost of 14 bags of gravel. | need to convert £56 into US Dollars:
£1=51.70
= x 56 X
6 C 6 bags =£15.00 ) =6 C £56 = 595_20 )
1 bag=£2.50

On my return journey | have $12 left.

What is this worth in Pounds (£)?
1 bag =£2.50

x14 C 14 bags = £35.00 ¢ X14 £1=51.70
x7.06 C £7.06 - $12.000* 76

(12.00 = 1.70 = 7.06)

6+4=15
- So 1.5 lots of each ingredient
Ratatouille
Serves 4 6 people
x 1.5
2 large aubergines 2 x 1.5 =3 large aubergines
4 small courgettes 4 x 1.5 = 6 small courgettes
2 yellow peppers 2 x 1.5 = 3 yellow peppers
4 large tomatoes 4 x 1.5 = 6 large tomatoes
5 tablespoons olive oil 5x 1.5 = 7.5 tablespoons olive oil
1 onion 1x1.5=1.5onions
3 garlic cloves 3 x 1.5 =4.5 garlic cloves
Example:
Steve and Bill share money in the ratio 3:5. Bill gets £10 more than Steve...
Steve | Bill | Total Difference Steve Bill Total Difference
Ratio 3 5 Ratio 3 5 8 2
Work Work X5 X5 X5 X5
Value £10 Value £15 £25 £40 £10
People : Time
Definition: Two quantities are said to be 4 : 3hrs
inversely proportional if as one quantity +2 ( X2
gets larger the other gets smaller. 2 < Ghrs
Example: 4 people can take 3 hours to dig a x3 ( +3
trench. How long would it take 6 people working 6 . 2his

at the same rate?
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Maths — Knowledge Organiser 2

Definitions:
Congruent shapes have corresponding
sides and angles exactly the same size.
Similar shapes are identical in shape but
not in size. Corresponding sides are in

proportion and corresponding angles are

Not congruent | equal.
Congruent g Transformations of shapes are a change in
position or size of the shape.
V A scale factor is the ratio of corresponding
EL sides in similar shapes.
‘ You need to know: 90° = % turn
You need to know: * Angle e.g. 90° 180° = % turn
® VectorfromAtoBeg. 3 \ Right * Direction e.g. clockwise 270° =% turn
A} D * Centre of rotation e.g.(0,0) 360° = full turn
y
=~ y
A \' -
- « B {1 x "
4 8 R 4
B = /
| i [l P4
* The new shai)e is tl.re same size -
{congruent) * The new shape is the same size
{congruent)
You. ; !Cen:“:r s 54 You need to know:
b ke :actot :-& (2 »4) e Theline of reflectione.g. y =3
8- y=x
; |
4 5 2
P 1 . 3 y= 3
G I
NS s O - T x axis
EIEZolamE{ER ory=0
! TN . o
... . ... .a
- T = 3
al .O 3 -
® The new shape is similar to the original - \Y =X
= An enlargement with a fractional scale x=-4 zr x=0

factor will make the new shape smaller.

These two shapes are similar.
Calculate %’

ém

® The new shape is the same size

{congruent)

Scale factor=18+6=3

x=12+3=4m

12m
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Maths — Knowledge Organiser 3

Definitions:

A degree is a unit for measuring the size of an angle.
There are 360 degrees in a complete turn.

An angle is the amount of turn between two lines
connected at a common point (vertex).

A protractor is an instrument used to measure

angles in degrees.

When measuring from left to right, use the
outside scale of numbers.

When measuring from right to left, use the
inside scale of numbers.

B
7cm
42°
A C
BC = 7cm
BAC = 42°

Definition:
A'tessellation is a pattern of repeated
shapes that fit together without any gaps.

ACUTE ANGLE
An angle less than 90°

/
a5°

OBTUSE ANGLE
An angle that measures
between 90° and 180*

G

RIGHT ANGLE
An angle that is exactly 90°

|
By

REFLEX ANGLE
An angle that measures
between 180" and 360"

~>
—a

Angles about a point on a line sum Angles around a point sum to
to 180° 360°

Vertically opposite angles

are equal
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Maths — Knowledge Organiser 3

Angles in an equilateral
triangle are equal.

Angles in a triangle sum to 180° Angles in a quadrilateral sum to

360°

An isosceles triangle has
two equal angles (base
angles).

Definition:
Parallel lines are lines that are the same distance apart, never touching.
Alternate angles are Corresponding angles are Co-interior angles sum to
equal equal 180°
5 / ; A 5 v
>- 7 > > 4 > 7
- —
Definitions: P Q.
A polygon is a closed 2D shape with straight sides.
An interior angle is an angle formed by two sides of a polygon. o
An exterior angle is an angle formed outside a polygon when one side is extended. ¢
The sum of interior angles of a Exterior angles of any polygon The interior angle and
polygon is calculated using the sum to 360° exterior angle at a vertex of
formula: (n - 2) x 180° a polygon sum to 180° (as
where n is the number of sides. ) they are on a straight line).
Hexagon ® '
n=6 . -
(6-2)x180°
=720° v v 360°
Angles in a hexagon sum to 720°
Definitions:
To construct is to draw a shape, line or angle accurately using a pencil, ruler,
When using a Compass protractor and compass.
compass, make To bisect means to cut in half exactly.
sure the tip of the Equidistant means equal distance.
pencil is level with @' Perpendicular lines are lines that are at right angles to each other.
the metal pin. / Locus (loci) is a set of points that satisfy a particular condition.
\
1 ﬁ\~\
X / \ o= N\
Perpendicular \ 7 < N\
[/ |\~ bisector \
[ ¥ X \ / \
: LM : ? l’ i ~!
|I | | The set of ponts & gven dstance |
\ \ fom & single pont, P s a circle |/
\ | / \ /'
\|/ | \ /
* 0 \\ //
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Maths — Knowledge Organiser 3

Definitions:
A sequence is an ordered set of numbers or shapes arranged
according to a rule or pattern.

A term is one of the numbers or shapes in a sequence.
Numbers in ascending order are arranged from smallest to
largest.

Numbers in descending order are arranged from largest to
smallest.

A term-to-term rule finds the next term The nth term rule gives the value of each
in a sequence, if the previous terms are term with respect to its position in the
known. sequence.
3 6 9 12 5 5
+
5 8 11 14 y 7 (S )
Nt N 5 8 11 14 17
== oo e Nt
+3 +3 +3 43
Term-to-termrule=+3 Thns\ This
number 3 n + 2 number
goes here goes here
The sequence is 2 more
than the 3 times table.
Definition:
The gradient is the steepness of a line. To calculate the gradient of a line, divide
the change in height by the change in
~ horizontal distance.
Positive gradient

\ Negalve gradient

vh

ChangeinY

Gradient = G X

yA

Change in'Y
Yl ,
Change in X
>
X
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Maths — Knowledge Organiser 3

The gradient of each distinct section of a
distance-time graph represents the rate
of change of the distance with respect to
time. Hence, the speed of each section
can be calculated.

Speed Distance Time
3] Distance
s el
0
a D
Distance = Speed x Time
) T
: Distance
Time = ———
Speed
TIME
o 4 PO O sy
=x \ / #x ;x j ;x
linear quadratic cubic reciprocal
Definition:
A quadratic sequence is D
a sequence of numbers in which the
second differences between each
consecutive term differ by the same
amount, called a common second
difference.
16 25 36

U\/\JU\/
vuvu

‘2’ is the common second difference
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10U = sed-apN
138U = siewelap

auljuo sawes Aeld | = audi u= xnal sap e anol af

a8ed Aw a1epdn | - osiad a8ed unol e syaw af

S|IEWS puUas | = S|IEW sap aloAua [

SLUNJOJ UO= SWUNJOY S3P INS

s30|q uo = sdo|q sap Ins

s3}11s @1unone) Aw uo o3 | = sauzyaad says saw ans sien af
sazzinb awos zinb sap

Yoleas3) BWOS- SBYDIBYIL Sap

Fuiddoys awos= syeyoe sap

op | = siey af FPsUUSI SR ER

21WC2 = (g 2un eduew e = eFuew un

30UBWOI fan0| = nowe,p 3wud —iapijod  Asejuej —anbpsejue)
Jouoy = ayueanoda,p S|ELWIUE INOQE = XNELWIUE 53] NS ™
auizeBew Ajuga|@ e = 52114g2[22 s8] Ans auizedew un

peaJ | = si =f sauizeSew = souIzeZew 5o

S3IPALW0D = S3IPFW0I 53] SWIJY UONIY 3IUSIIS = UDLIY 20UBIDS

3p SW|Y s3]  SW|Y 3A0| = JNOWE,P SWY 53|  SW|Y S1E [BOUELW
= XNENJBW SUE,P SWY S3]  SW|Y SUNJUSAPE = 3UNJUSAE P SW|Y 53|
Asejuey = sanbysejue) sy sa| SWY UOLIDE= UOIE P SWY 53]
SIUEIUBWINIOP = STUIEIUSBWINI0P 53]
SUDOLIED = S3LUILE SUISSap 53]
SMoys aWes = sasIng|a1 Xnal s3)
sdeos = suols|Inay 537
S2U3s A\| = 52UIs 53|
13Y1eam 3yl = 0313W E|

sawwelsoud J1snw = s3|eJISNLW 53|

SMBU 3] = SOJUI 53
ALAves) = Suje3) 331 €|

- auwwesFoud (spods) = (ods) @p uoissiwe aun
UDISIAS|23 9P SUOISSIWR 597

p=

aznop-13uin | 3zuo-13-15uIA xip-13uin | xnap-18uin | un-13-15uin s15uIn 3Znop- IIUO 13 X1p-

w=200T| -=s2enbge -2uenb1g | -ssenbos| -saenbzg| -=senb 18| -2u1enbpg | @juexios gy | @3uexios T/ | auUEXIoS 0L
un-je- un-1@ | =2uenbup un-1a- un-3a Xnap un
21uex|osT9 | 3uexios g9 | -=3uenbuiats 06 | =yuesenbry | suesenboy | -siuslTE 2IURJ3 OF -18uin zz | -1@8untg
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Knowledge Organiser — Film Music

E
|

N
1= J

=
| =

6
AV,

D

G
E

Notes on the lines

Every good Eoy geserves Eootball

Every good Eogie geserves Elicking

Name: Crotchet

Lasts for: 1 beat

Nickname: Tea

Name: Quaver

Lasts for: 7 a beat

Major
Bright, uplifting, jolly, joyful.

Minor
Dark, depressing, scary.

Texture

The amount of sounds
happening at the same
time.

E

C

A

6
AV

D

F

Notes in the spaces

Notes in the space spell FACE

Name: Minim

Lasts for; 2 beats

" Nickname: Cola

;i

Diegetic Music

Music in a film that is part
of the scene. The actors

can hear and interact with
the music.

Name: 2 quavers

Lasts for: 1 beat (2 abeat per note)

Nickname: Coffee

Non Diegetic Music
Music in a film that is not
part of the scene. The
actors cannot hear it. The
music is just for the viewer.
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Knowledge Organiser — Blues

Walking Bassline

An upbeat bassline that
moves to a new note on
every beat.

12 Bar Blues

A three chord sequence
that lasts for 12 bars. It
repeats over and over.

=
L]

N
w

| =]
=

é
A3 4

\

¢

O
=
o

Notes on the lines

Every good Eoy Qeserves Eootball

Every good Eogie Qeserves Elicking

Name: Crotchet

Lasts for: 1 beat

Nickname: Tea

Name: Quaver

Lasts for: 7 @ beat

Chords

A chord is a combination of
three notes played at the
same time.

Improvisation
Making something up on
the spot, using a scale.

E

43

A

F

BN

Notes in the spaces

Notes in the space spell FACE

Name: Minim

Lasts for; 2 beats

" Nickname: Cola

Iy

Name: 2 quavers

Lasts for: 1 beat (4 abeat per note)

Nickname: Coffee
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Spaced Practice Checker

Put questions in here from topics that you
have studied over the last 4 weeks. You could
build up this grid over a month and then see
which questions you can answer on the last
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Spaced Practice Checker
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Flappy Template
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Flashcard Template - we’ve made the first one for you

suonesadop
JO Japlo

SU3en
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