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Year 7 Term 1 Maths Knowledge Organiser

CORE

° Recall times tables accurately e.g 7 x 8 =56 or 9 x 9 = 81
° For order of operations we use BIDMAS +
Brackets
Indices
D/M divide and multiply +3
A/S add and subtract
° A negative number is less than zero 1]
Negative (x/+) negative gives a positive answer
Negative (x/+) positive gives a negative answer |
(+-) means subtract - (--) means add
° Understand place value - Place value is the value of each digit in 0
a number. For example, the 5 in 350 represents 5 tens, or 50;
however, the 5 in 5,006 represents 5 thousands, or 5,000
THHTU. ", -1
3789.6 )
° Rounding - if 5 or more round up, if less than 5 stays the same
° There are 60 seconds in a minute, there are 60 minutes in an 3
hour, there are 24 hours in a day
° Ya hr = 15 mins, /2 hr = 30 mins %4 hr = 45 mins '4
° There are 100 pence in a pound, money is always rounded to 2d.p.
Keywords:
° Integer - A whole number ie. -1 or 4
° Square number - The result of multiplying an integer by itself ie. 3x3=9
° Factor - a number that divides a number without a remainder ie. 5 is a factor
of 10.
° Multiple - The times tables of a number ie. 8 is a multiple of 2
° Prime number - A number that has only two factors, | and itself ie. || is a
prime number.
° Decimal place - The amount of numbers after a decimal point. It is normally
written as d.p.
° Significant figure - The significant digits of a number are the digits that have

meaning or contribute to the value. We start counting significant figures from
the first non-zero figure. le. 0.086, the 8 is the first significant figure. It may be
written as s.f.

Number 1

GOOD TO KNOW...

Cube numbers - A number multiplied by itself, then
multiplied by itself again ie. 2x2x2=8

Square root - Is the inverse of a square number ie.
the square root of 16 is 4 as 4x4=16

Cube root - Is the inverse of a cube number ie. the
cube root of 27 is 3 as 3x3x3=27

Alternate meanings

a. Multiply is the same as times
b. Subtract is the same as take away
c Product means multiply
d. Sum means add
Inverse operations mean do the opposite
a. The inverse of add is subtract
b. The inverse of multiply is divide

| is not a prime number as it only has one factor. 2
is the only even prime number.

HCEF - highest common factor

To find the HCF of two or more numbers:

a. List all factors of both numbers
b. Find the highest factor that appears
in both lists

LCM - lowest common multiple
To find the LCM of two or more numbers:

a. List multiples of both numbers

b. Repeat until you find the lowest

common multiple

Estimate - Rounding of a number to make a
calculation easier ie. we can estimate 99.6 : 7.2 to
be 100: 10= 10
Round 4953 to 2 s.f.

How many times
does 3 go into 5?

It goes into 5 once
and has a remainder

TKATE?
HOW TO....
57+3=19

How many times
does 3 go into 27?

It goes into 27
times and has no

of 2. \ ) / remainder.
3|*& &
2 | 4 |x Q;
9%1;5'3 6 3 3 <>
| fozrle xar 3716

&
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Stay or round up?

\' /
I 4

49|53
5000

+— Answer




Year 7 Term 2 Maths Knowledge Organiser

CORE
l | ]
| | |
mpossibe Euven chance Certan
0or 07 gj,%wmx lor 1007

Probability can be a fraction, decimal or percentage.

Probability is always a value between 0 and |

Keywords

Set: Collection of things

Element: Each item in a set is called an element
Mutually exclusive: Events that do not occur at the
same time

Probability: Likelihood of an event happening
Bias: a built-in error that makes all values wrong
(unequal) by a certain amount, eg a weighted dice
Fair: There is zero bias, and all outcomes have an
equal likelihood

Random: something happiness by chance and is
unable to be predicted.

Data 1

GOOD TO KNOW...

The more likely the event the further up the probability
it will be in comparison to another event

e
C0 There are 2 pink and 2 yellow balls,
o O so they have the same probability.
O Y P Y

O
T

There are 5 possible outcomes, so 5 intervals on this

scale, each interval value is /5

The universal set has this symbol & - this means
EVERYTHING in the set.

& = {the numbers between | and 50 inclusive}

T :m_-'}i}
HOW TO....

The table shows the probability of selecting a type of
chocolate

Dark ik White I

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

Probability = number of times events happen
total number of possible

P(Blue) =4 4 There are 4 blue
sectors 10

™~

There are 10 sectors overall

Probability notation P(event)



Year 7 Term 2 Maths Knowledge Organiser

CORE

Mutwleation or duson |

(ddition or sublraction |
Keywords
Expression: a maths sentence with a minimum of
two numbers and at least one Maths operation (no
equals sign)
Linear: the difference between two terms increases

or decreases by the same value each time
Output: the number / expression that comes out of
a function

Formula: a fact or rule that is expressed in terms of
mathematical symbols
Function: a relationship that instructs how to get

from an input to an output

Integer: A whole number that is positive or negative
Factorise: To factorise an expression fully, means to
put it in brackets by taking out the highest common
factors

Inverse: the operation that undoes what was done
by the previous operation (the opposite operation)
Equation: a formula that expresses the equality of 2
expressions by connecting them with the equals sign =

Algebra 1

GOOD TO KNOW...

5+5+5 1 gtyryrty L 20-h
35 | yx4 | 20
- I -
fx 3 I 4 xy ! h
|
4y 4
NPT —p — QUTAUT
The. rumber thal, aces IN The. rumber that comes out

—t—,
The box anves the cacualion rstruclion

S

To find the. input from the output
12 the. INVERSE operalicn

Two step function machines

—E

Calcutle the vatoe ol the end of esch operalion
- -~
For the rpul 152 the. INVERSE operalions

E—r —

TKAR

HOW TO....

Two step function machines (alaebra)

.7 IMPORTONT
b —» x5 —» +4 —» Hd Cakuiate the vave. & the
i end of each operalion
| S —
-5 -4
c+d s NOTE
c —| +4 |—» —» Hc+4) Thewhok frstoulpl s
-5+ 20 miukipled by 5
) s
Find functions from expressions

NOTE: the. differerce m the lwo expressiors

f add 5 then
dmide by 3

~B-8 -G-8

Sometmes 1 hels o tny to explan the. expression n word — and consder whal s haepered Lo the npl

Substitution into an expression

Alx + 3) Put the expresson into a furction machie
Udd 3 1o the nput
tentmes 2/ Kx=10

0+3=13...

Bxd=20



Year 7 Term 3 Maths Knowledge Organiser

CORE

Keywords
Mean: a calculated ‘central’ value of a set of data

Mode: The number which appears most often in a
set of numbers.

Median: the median is the middle value in a
numerically sorted set of numbers

Range: the difference between the highest and
lowest values.

Tally: a simple way of recording and counting
frequencies

Modal class: the class interval with the highest
frequency

Frequency: how often something occurs

Discrete data: Data that can only take certain data
E.g. Number of students, shoe sizes, number of test
questions answered.

Continuous data: data that can be measured on an
infinite scale, It can take any value between two
numbers, no matter how small.

E.g. Height, weight, temperature, length

A pictogram is a chart or graph which has pictures to
represent data

A bar graph is a graph that is made up of bars with
different heights. Each bar represents a different
category. The height of each bar shows the number of
items, or how often something happens.

Data 2

GOOD TO KNOW...

Line. Chvrd

L

s |OO00

gernen |()

-|/_|.'r d e
()= 4 pecpke

- Meed to remember a key
- Vmualy ook to dentify mode

- Gags between the. Ines

- Ceary lbbeled oxes
- Scate. for the dxes
- Deerete Data

Tatal rumber of

Growped or Data Titke Toly Frequency that aroup
- " observed

grouped oy

catesones =] ad I’HT

Bar Chard

- Gops betwesn the bars
- Corly ibeled aes

- Sedle. for the axes

- Titke for the bar chart
- Decrefe Datar

The pie chart shows the favourite fruit of 48 children.

Q
VN

banana (B)

cpple (A}

grapes (G)

orange (0)

T :m_-'}i}
HOW TO....

Draw and interpret ine graphs

- Commonty used to show changng over time
- The ponits are. the recorded nformation
and the ines jon the porits

Lre graphs do ot reed to start from 0 / ‘

More. than one. pece of

datia con be. petted on
the same. araph to I, & possie to moke estmates from the ne
compare. data eg temperatwe at 430um 5 5°C
Dmh‘ l nt Et PB Cl 1:5' Femember a ek hos 360°
[Toeciom | O | Cx | remww | There were G0 people. dsked in ths survey
I/lf 2 | » [ 3 |- {Told frequency

Mitipe method

"33 ok of 60 pecpl had 4 dog’ Os 60 goes o 360 — 6 tmes

Sk

Dog |

Thes fraction of the 360 degrees {
represents dogs

ke a profracior to drow

The s A2°

oy
?—: X 360 = |3 Represerts quant tatie,
bl .

Hey diddle diddle the median’s the middle
You add and divide to find the mean,

The mode is the one that appears the most,
And the rang is the difference between them.



Year 7 Term 3 Maths Knowledge Organiser

CORE

e  Rounding - if 5 or more round up, if less than 5
stays the same e.g. 5.6 to the nearest whole
number is 6.

®  When multiplying and dividing decimals by
powers of ten, set up your decimal in a place
value table and move the digits (to the left if
multiplying or to the right if dividing) by the
amount of zeros in the power of ten e.g. 3.2 x 10
means we move each digit one space to the left
so the answer is 32.

Keywords

Rounding: making a number simpler but keeping its

value close to what it was

Estimate: a way of approximately calculating an

answer

Approximate: A result that is not exact, but close

enough to be used

Multiples: the product result of one number

multiplied by another number

Order of Magnitude: If one amount is an order of

magnitude larger than another, it is ten times larger

than the other

Decimal: a number with a decimal point used to

separate ones, tenths, hundredths etc

Length: how far from end to end

Mass: mass is often called weight

but mass and weight are not the same

Capacity: the amount a container or something can

hold

Number 2

GOOD TO KNOW...

Common Metric Units

Length cm centimetre
m metre
km kilometre
Area cm? square centimetre
m2  square metre
km? square kilometre
Volume cm? cubic centimetre
m3  cubic metre
Mass g gram
kg kilogram
t tonne
Capacity ml  millilitre
| litre
Time s second
min minute
h hour
Temperatur °C  degrees celsius
e

TKATE

HOW TO....

Ockdtion/” Subtraction with decimals &”Wm Dude by powers

4 .38 Ocmbesed =2 e

e to fil empty s o [ee
7 .. 90+ i ] []
——  pheeswithvale .~

bl oo et

The decimal face. acts s the Lt lel ot |

placehokder and abgrs the other vaues \-__--’

Order Y4.a44,5.224 ,5.14,5.455 from greatest o \east.

Comparing decimaks shich e bgest of 0.3 ard 0.23
0.3>=023

(rec & Tenfhe | hedeedihe )
.

(res ¢ Terfhe | honcvedths

1 am am

L8] o




Year 7 Term 3 Maths Knowledge Organiser

CORE

Face: the flat surface of a solid object

Edge: the line that joins corners or surfaces of a
shape

Vertice: the points where two or more line
segments or edges meet (like a corner)

Plan: a scale drawing showing a 3D shape when it is
looked at from above

Elevation: the view of a 3D shape when it is looked
at from the side or from the front

Perimeter: The distance around a two-dimensional
shape. To calculate the perimeter, add the length of all
sides of the shape.

Area: the total space taken up by a flat (2-D) surface
or shape of an object.

Regular: a regular shape has all sides equal and all
angles equal

Irregular: an irregular shape has at least one side
different to the other sides, or angle different to the
other angles

Surface area: the total area of all of the faces
Polygon: a flat two-dimensional shape with straight
sides that are fully closed

Compound or composite shape:s any shape that is
made up of two or more geometric shapes

Parallel: Lines on a plane that never meet
Parallelogram: a quadrilateral with opposite sides
parallel and equal

Shape 1

GOOD TO KNOW...

Name of 3-D| Picture of

Attributes: Edge —
shape: 3-D shape: '/ﬁ
Foces: & |
Cube | Edges:12
Vertices: B
Rectangular Prism - Faces: 6
Cubaid Edges:12
o ° Vartices: 8 Vertex
) Curved Face : 1
Sphere Edges: 0
Vertices: 0
Flat Face: 1,
Cone Curved Face: 1
Edges: 1
—— Vertices: 1
Flat Foce: 2,
Cylinder @ Curved Face : 1 Side View
Edge:2 |
Vertices: 0 Front View
P=a+b+c+d
D 17 ft U P=17+8+17+8
P = 50 ft
=
8 ft 8ft P = 2 x (length + width)
P=2x(17+8)
S 17 f c P =2(25)
P = 50 ft
i
Shape MName Formula for Area
§ Square Base x Height
" Base _
E,.
E Rectangle Base x Haight
) Base i
£
= 1

Triangle

Base x
Perpendicular Haight
-2

T :m_*}i}
HOW TO....

What is the volume of the cube?

— 5cm
2cm 5+5+5=15cm
2cem x 2cm x 2em=8cm® Perimeter = 15cm

Area of sguares and rectangles

< 5 metres > — A —)
g Area =5 x 2 metres c Area=4x4cm
2 Area=10m? S| Area=16am’
| |

Volume of cuboid

= length x width x height
5cm |

<\>

8cm

> =5x8x13

< 13cm =520 cm®



Year 7 Term 4 Maths Knowledge Organiser

CORE

Integer: A whole number that is either positive or negative.

E.g. 3, 100, -12 are all integers.

Significant figure:A digit that gives meaning to a number.
The most significant digit (figure) in an integer is the number
on the left. The most significant digit in a decimal fraction is
the first non-zero number after the decimal point. E.g. 320
rounded to | s.f. would be 300.

Fraction: how many parts of a whole we have. E.g. /2 is a
fraction.

Place value: the numerical value that a digit has decided by
its position in the number.

Placeholder: a number that occupies a position to give
value

Numerator: the number above the line on a fraction. The
top number. Represents how many parts are taken
Denominator: the number below the line on a fraction.
The number represent the total number of parts..

Wohole: a positive number including zero without any
decimal or fractional parts

Unit fraction: a fraction where the numerator is one and
denominator a positive integer.

Dividend: the amount you want to divide up

Divisor: the number that divides another number
Quotient: the answer after we divide one number by
another. e.g. dividend+ divisor = quotient

Factors: integers that multiply together to get the original
value. E.g. 3 and 4 are both factors of 12.

Scale factor: the multiple that increases/ decreases a shape
in size

Number 3 11(/:1'}’9

GOOD TO KNOW... HOW TO....

Mixed numbers and fractions

Equivatert fractions e . .
[TIIIII] I wrericton —— o Roundng to the nearest power of ten ¢ s sy st o g
2 x i o .
[ T T L I I B S 3 = 3 DA% to e rearest 1000 W73 othe nearst 100 4TS to the rearest 1)
u} 1 2 LY
r T r T
— TP a0 o o 1 G

- t

Round to | significart figure

5
hihsmxel s " ;

b oo Frachors con be
POr(s Mk P & e g
bagger thon o whaoke

L=
ol

whck:
Ockd/Subtraction any fractions o Isgnfeanl fiwe 400
4 2z 2 o |signficant fiaure is 40 Roundto the. first non
- - = bmmhﬂd T - il ot
53 hﬂ]ﬂﬂﬁﬂﬂﬂu o 15 37 1o |SI§"I][]:A’1|. fiure & 4 2eru rmber
1= - 15 7 to | sgrificart fiowre & 04
' J 000000037 to 1 significant figwre & Q0000004
o If’ o mvdard Feartine to el a creen melick. Sop Boln denominalons
Miliphing non-init fr
— T b+ Corwert FOP .
pats 473 ! 0 e e — S L U %;
Modtkd * 00 70- 100 70 hundredths”
4 Tl ey of = T terths’
/ ‘\ purts i the dagyam o7
Be careful of recirrmg decmok
—
e ey te nay e " £ - 03333333
| ks | [ | 4 D’Mﬁ'ﬂl:] ot seale diaarams Corwert fo & decnd J_’]. by
| 0 peture of o car 5 o with o scale. of 130 | L 'f'ﬂ 0 40U e G Y 100 carerts fo The da .'l.f.r:.;Tlni 3
i | ) m the smpkest form —
Ffmm Cementer [0 e
L Fractions and decimoks
-"= Hiriray Rz The cor woge & [
L dnp 6 Kem m +03 0.6+03
austhe . -
1 4 d|m i} b N 3 Femember to 152 equnant
n X 3 e The carin el e 10 10 fratlors and oofrency

i i




Year 7 Term 4 Maths Knowledge Organiser

CORE

Percent: parts per 100 — written using the % symbol
Decimal: a number in our base |0 number system.
Numbers to the right of the decimal place are called
decimals

Equivalent: of equal value

Term: a single number or variable. E,g, 3, x, 5x are all
terms.

Index form: A system of writing very big or very
small numbers

5x5x5x5=54

axaxaxaxaxa=at

Negative indice: A power (indice) below zero
Standard form: A system of writing very big or very
small numbers

300 000 can be written as 3 x 10°

0.035 can be written as 3.5 x 102

Power: The exponent — or the number that tells you
how many times to use the number in multiplication
E.g. the number 4° shows that 5 is the power
Exponent: The power — or the number that tells you
how many times to use the number in multiplication
Surface area: Area of the faces of a 3d shape. Surface
area is measured in units?

Volume: is the amount of space a 3D shape takes up.
Volume is measured in units3.

1st term

GOOD TO KNOW...

3579, ..

3rd term \I
2nd term 4th term

- i W

¥

Pattern 1 Pattern 2 Pattern 3
NN
zla, 7,111,115, 119

q4n: 4 8 12 16 20

[ 4N - 1 ]
N
3,5,7,9,11

Number 3 Continued

TKAR

HOW TO....

4em

This cuboid is made from 24 unit cubes.

Its volume is
3em
Volume = length * width * height
Volume=2x4x3
T e = A gy
em Volume =24 cm

Describing number sequences term-to-term rule

ﬂ \Seq,u\e/\cg_ s & Sedt o?numbe/—_s
a{l_w‘lloecl b7 o rule,
= o518, 18 .. 28 27

s +5 5 +5 +5

addl 5

V=(bxh)x H
2

10 cm V= (lg>< 5)x 10

V=60 x 10

[S)

5cm

12 em V= 30 %10

V= 300 cm*

Front I:I 3 =18
6 Total
Right 3=233 Right & Left Side  Surface
Side (2x33)= 66 Area
11

= 234 cm?

11

Front & Back
(2x18) = 36
3cm

Top & Bottom
(2x66)= 132



Year 7 Term 5 Maths Knowledge Organiser

TKAR

CORE

GOOD TO KNOW...

HOW TO....

« A parallelogram has:
o Two pairs of opposite sides that are equal in length.
o Two pairs of parallel sides
o Two pairs of equal opposite angles
o Diagonals that bisect each other.
o No reflection symmetry

o Rotational symmetry of order 2
|

area of parallelogram = base length x perpendicular height,
e E

A trapezium has:

o One pair of unequal parallel sides.

o Diagonals that are not equal in length.
¢ No reflection symmetry

o No rotational symmetry.

— a+b
Area Tropezium = %5 * h

Where a and b are the parallel sides

Where h is equal to the perpendicular height of the trapezium

The area of compound shapes (also known as the area of composite shapes) is the
amount of space inside a shape composed of basic shapes put together. It is measured
in units squared (cmz, mz, mm? etc.).

Compound shapes can also be called composite shapes.

To find the area of compound shapes we must divide the compound shape into basic
shapes and find the area of each of the basic shapes and add them together.

Area of Shape A + Area of Shape B = Area of Compound Shape

Common misconceptions

* Using incorrect units for the answer

A common error is to forget to include squared units when asked to calculate area.

« Forgetting to convert measures to a common unit

Before calculating the area of a trapezium, pupils must look at the units given in the
question. If different units are given e.g. length = 4m and width = 3¢m pupils must
convert them either both to em or both to m.

* Using length of the non-parallel sides when calculating area and not the height

Sometimes in a question we are given additional lengths which are not needed in our
calculations. Sometimes we are given the length of the non-parallel sides of the
trapezium. We must be careful to not mistake these measurements for height.

= Length of the slanted side and perpendicular height

Sometimes in a question we are given additional lengths which are not needed in our
calculations. An example of this is being given the length of one of the slanted sides of
the parallelogram. To calculate the area we must ignore the slant length and instead
use the vertical height.

x 1000 x 100 x 10

Find the area of the parallelogram. A=bh
Substitute given values into the formula
A= 5x12

A=60m’

12m

Calculate the area of the trapezium.

5cm i 1
Area of trapezium = 3 (a+ b)h
= é X(5+7)x8
u =48 cm?
7 cm

Calculate the area of this compound shape which is made
up of two rectangles.

6cm

4x6=
24cm? |4cm

6 cm
Bx 4o 8 cm /
3cm X N 1
320m/ | 4cm

24 +32 =
56 cm?




Year 7 Term 5 Maths Knowledge Organiser

CORE

Key Words

Ratio and proportion is an area of mathematics
which deals with the relationship between two or
more quantities.

Ratio: used to compare two or more numbers
Highest Common Factor: Is the greatest number
that can be divided into two of more numbers without
a remainder

A ratio in its simplest form: has been divided by
the highest common factor of all the numbers in the
ratio

Equivalent ratios: two ratios are considered
equivalent if one can be expressed as a multiple of the
other

Dividing ratios is a way of sharing a quantity in given
parts of a ratio.

Ratio to fraction: When we express a ratio as a
fraction, we need to know either the value of each part
of the ratio, the sum of these will be or denominator
Proportion is a type of relationship between two
variables

Direct proportion When two quantities are in direct
proportion, as one increases the other does too.
Unitary method: uses a ratio is in the form |:n

GOOD TO KNOW...

Common misconceptions

+ Ratio written in the wrong order

A common error is to write the parts of the ratio in the wrong order.

Eg.

The number of dogs to cats is given as the ratio 12 : 13 but the solution is incorrectly

writtenas 13 : 12.

« Ratios and fractions confusion

Eg.

The ratio 2 : 3 is incorrectly expressed as the fraction % and rather than the correct
answer of %

This is a misunderstanding of the sum of the parts of the ratio. The sum of all of the
parts of the ratio gives us the denominator of the fraction.

The unitary method can be used to find the best value.

Which bag of apples is the best value?

1.2kg for
£3.89

What is th

1200g = 389p
G 1200 +1200 )

1g = 0.324p

price per gram?

700g = 214p
+ 700 +700 )

1g = 0.305p

This is less money per gram, so it is the best value

Number 4

HOW TO....
Simplify:
16 : 20
=4 =4

4:5

£20 is divided between Ann and Jim in the ratio
3:2
How much money does each get?

3+ 2 =5 parts

EJENESN - -

Ann Jim
£12 £8

£20+5=£4

x25

Shortbread fingers

Makes 20 | 7 300g
120g butter

125¢g
50g caster sugar —1
170g plain flour ==———n 425g

How much of each ingredient will be needed to make 50
fingers?

Hint > 20 : 50



Year 7 Term 5 Maths Knowledge Organiser

Angles on a straight line

z+y=180°

(The sum of angles on a
straight line equals 180°)

Angles in a triangle

(
A+ B+C =180

(The sum of angles in a
triangle equals 180°)

Alternate angles
are equal

Vertically Opposite angles

CORE

Angles around a point

e+ f+g+h=360"

(The sum of angles around a point
equals 3607)

Vertically opposite angles are the same
size)

Corresponding angles
are equal

Right angled triangle
One right angle
90+55+35 = 180°

GOOD TO KNOW...

36°

72" 72 60" 60

Shape 3

Work out the size of angles
a,bandc

Isosceles triangle
Two equal sides &
angles

72+72+36 = 180°

Three equal sides
angles
60+60+60 = 180°

Equilateral triangle

Scalene triangle
& All sides & angles
different
B3+68+29 = 180°

Quadrilateral Image Sides Angles
T g 1307130%60" " us+85=210
180-140+ 360-210=150°
« Four equal sides « All equal angles (30°)
Square « Opposing sides are
parallel
Calculate the size of angles a, b and ¢
* Twao pairs of equal sides | » All equal angles (307)
Rectangle + Opposing sides are

parallel

Parallelogram

« Two pairs of equal sides
« Opposing sides are
parallel

= Two opposing pairs of
equal angles

* No parallel sides

TKAR

HOW TO....

Calculate the size of the angle
marked x.

A 130 -124 = 56
Se+5k =112
180-112=68

PARALLELOGRAM

opposite sides equal - - - - - 7. -
opposite sides parallel - - - Yes. .
opposite angles equal - - - -7 - -
diagona]s equal .............
diagonals cross at right angles- No
number of lines of symmetry - . o
order of rotational symmetry - - 2

g Identity which angle rule/s apply to the context and write them down

g Solve the problem using the angle rule/s. Give reasons where applicable

o
« Four equal sides « Two opposing pairs of Sk + 6R= 122
aqual si ' i et
Rhombus « Opposing sides are equal angles |80 -127=5%
parallel
« One opposing pair of
Kite « Tweo pairs of equal sides equal angles
In order to solve problems using angle rules:
/ « One pair of parallel sides | = No equal angles g Identify which angle you need to find
Trapezium
Isosceles + One pair of equal sides | « Two pairs of equal
Trapezium + One pair of parsllel sides | angles
3 Clearly state the answer using angle terminology.
kregutar Q « No equal side lengths » No equal angles




Year 7 Term 6 Maths Knowledge Organiser

CORE

Key Words

Numerical Data: Data that only takes numbers
Stem and leaf diagrams organise numerical data
based on the place value of its numbers. Each number
is split into two parts.

The first digit(s) form the stem

The last digit forms the leaf

Scatter graphs show the relationship between two
sets of data, or two variables.

The relationship is described using correlation.

There are three main types of correlation:

o x X x
X x X X
% x % X x x
x
X % x X
Positive Negative None

(as one increases,
the other increases)

(as one increases,
the other decreases)

(no pattern or
relationship)

Line of best fit a straight line that goes through the
middle of your points used to make estimates of other
results..

Data 3

GOOD TO KNOW...

‘A ‘draw an ordered stem and leaf diagram’

question is usually worth 3 marks:
1) Allthe data is ordered
2) You haven't missed any values

3) Include a key

Caorrelation can also be weak or strong.

X
X
X

X
X X

X x
X

Weak
(the points follow the
line more loosely)

Strong
(all points closely
follow a straight line)

Line of best fit

It does NOT have
to start on the
axes or origin

Qo-°

If there is no
correlation, you
cannot draw a line of
best fit

It does not have to
go through any
points

o ) g o
L — e e

T :m_-'}i}
HOW TO....

Draw a stem and leaf diagram:

g Order the numbers from smallest to largest.

becomes
35, 37, 39, 41, 44, 45, 48, 50, 53, 56
g Split the numbers into two parts, the last part must be one digit only.

The number in our data will split into tens and units so 35 will be 3 and 5 (3
represents 30 and 5 is 5 units)

g Put the values into the diagram and create a key.

Key:3 | 5represents 35

3|5 7 9

411 4 5 8

5|0 3 6 *}}\
Represents the
number 56

Use a scatter diagram to make
estimations

Temperature (°C) | 21 | 26 | 15 | 23 | 18 [ 29 [ 20 | 27 | 22 | 17 | 30

19

Number of ice

70 86 50 80 58 96 66 92 74 54 | 100
creams sold

62

sell.

Mr. Softee has watched the
weather forecast and the
temperature is going to be
25°C. Estimate how many
ice creams he can expect to

Mr. Softee can expect to




Year 7 Term 6 Maths Knowledge Organiser

CORE

Key Words

Coordinates are locations of points on a grid
Midpoint - is the halfway point between two other
coordinates

2D shapes are flat shapes which only have two
dimensions; length and width

A line of symmetry shows where one side of a
shape is the reflection of another

The order of rotational symmetry of a shape is
how many times the shape fits onto itself during a 360°
turn

Transformations change the size and/or the position
of a shape. There are 4 transformations:

Reflection flips an object. The size and shape stay
exactly but the shape is mirrored.

Rotation turns an object. The size and shape stay
exactly the same but the orientation changes
Translation moves an object, the shape stays the
same.

Enlargement changes the size of an obect

Scale factor Indicates how many times bigger or
smaller one shape is than another.

Congruent shapes are shapes that are exactly the
same shape and size.

Similar shapes are the same shape, but different
sizes.

Object The original shape before a transformation has

Shape 4

GOOD TO KNOW...

The &-axis and ¥-axis meet at the origin, (0, 0) where,
s the x-axis (the horizontal axis) is positive to the right of the origin, and negative to

the left of the origin;

* the y-axis (the vertical axis) is positive above the origin, and negative below the
origin.
1. Reflection e.g. 2. Rotations e.g.

{ mirror i ~1
:n-o»e ,./

3. Translation e.g.

T

4. Enlargement e.g.

Reflections,Rotations, and Translations produce
images that are congruent

These two triangles are congruent.

>

>

Enlargements produce images that are similar

These two trianales are similar.

o

[ T - )

TKAR

HOW TO....
Y
B(-4.4)
A 4|
A(4.2)
x
EI A T T T 3 I :
13
J: Ef D(1,-2)
—]
C(-5,-3) ,
E [ T 1
a|-| Identify the
centre of
8 [ rotation.
— 1=
6
5 T
a Put your
Drawtheline | | mgm
"’m. | g rotation o
aclasa
\ 2 il
1 1
| . |
5 & 7 8 9 10 0 1 2 3 7

)

For example:

-3

——— upordown

movement.

This is the x value
which tells us the

left or right

/ movement.

This is the y value
which tells us the

We can use column vectors to describe translations.




TKATE

Knowledge
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Year 8



Year 8 Term 1 Maths Knowledge Organiser

Shapes 1

TKAR

GOOD TO KNOW...

HOW TO....

CORE

° 2D - a 2 dimension shape (flat, e.g. square, circle)

° 3D - a 3 dimensional shape (solid, e.g. cube, cylinder)

° Volume - the space inside a 3D shape measured in
cubed units

° Face - the flat surface 2D shapes which form a 3D
solid

° Vertex/vertices - the corners of a 3D shape

° Edge - the lengths connecting the corners of a 3D
shape

° Area - the space inside a 2D shape measured in
squared units
° Area of a rectangle/square = length x width
° Area of a triangle = base x height (perpendicular)
2

° Volume of a cube/cuboid = length x width x height
° Volume of a prism = area of cross section (front face)
x length

° Square has 4 equal sides
° Rectangle has 2 pairs of equal sides
° Triangle has 3 sides
o An equilateral triangle has three equal sides and
three equal angles of 60°
o An isosceles triangle has two equal sides where
the two angles at the base of the triangle are equal

° Prism - a 3D shape which has the same cross section
throughout, e.g. cuboid, cylinder, triangular prism)

. Plan is the view of a 3D shape when looked at from
above

. Elevation is the view of a 3D shape when looked at
from the front or the side - \

shows the plan, front elevation and si

Sidg clevation

In the space below, draw a sketch of the solid shape.
Give the dimensions of the solid on your sketch,

° Area of a trapezium = 2 x (a + b) x h where h is the
height and a and b are the widths on the top and
bottom

. Area of a parallelogram = base x vertical height

Area of a circle = mr?

. The circumference of a circle is the perimeter distance
around the edge

° Circumference of a circle = 2mr or md

. Surface area is the area of all the faces of a 2D shape
added together

° Perpendicular - at an angle of 90 degrees to a given line

° A compound shape is a shape made up of two or more
2D shapes put together to make a new shape

10cm

Area = % % base x perpendicular height

1
:EX 11 x 10 = 55 cm?

1lcm

4em

This cuboid is made from 24 unit cubes.

Its volume Is
Volume = length » width = height
Volume=2x4x3

I 3
Volume =24 cm

Y IS

Plan
| view

% Vertex C}‘----’ - r’
e % Face

Side View

m -

Front View

What is the area of a circle with radius 3cm?

Area = mr?

=7 x3?
= 9mem?
= 28.3cm*(1.d. p)
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CORE

° Recall times tables accurately e.g 7 x 8 =56 or 9 x 9 = 81
° For order of operations we use BIDMAS
Brackets
Indices
D/M divide and multiply
A/S add and subtract
° A negative number is less than zero
Negative (x/+) negative gives a positive answer
Negative (x/+) positive gives a negative answer
(+-) means subtract - (--) means add
° Understand place value - Place value is the value of each digit in a number.
For example, the 5 in 350 represents 5 tens, or 50; however, the 5 in
5,006 represents 5 thousands, or 5,000
THHTU.',
3789.6
° Rounding - if 5 or more round up, if less than 5 stays the same
Keywords:
° Integer - A whole number ie. -1 or 4
° Square number - The result of multiplying an integer by itself ie. 3x3=9
° Factor - a number that divides a number without a remainder ie. 5 is a
factor of 10.
° Multiple - The times tables of a number ie. 8 is a multiple of 2
° Prime number - A number that has only two factors, | and itself ie. || is a
prime number.
° Decimal place - The amount of numbers after a decimal point. It is
normally written as d.p.
° Significant figure - The significant digits of a number are the digits that have

meaning or contribute to the value. We start counting significant figures
from the first non-zero figure. le. 0.086, the 8 is the first significant figure.
It may be written as s.f.

GOOD TO KNOW... HOW TO....

Cube numbers - A number multiplied by itself, 5 7 g 3 - 19

then multiplied by itself again ie. 2x2x2=8 )
. How many times How many times
Square root - Is the inverse of a square number

does 3 go into 5? does 3 go into 27?
ie. the square root of 16 is 4 as 4x4=16 1

. . It goes into 5 once It goes into 27
Cube root - Is the inverse of a cube number ie.

and has a remainder times and has no

the cube root of 27 is 3 as 3x3x3=27 of 2. \ 5 / remainder.
Alternate meanings

a. Multiply is the same as times 3 5 7 QD

b. Subtract is the same as take away 2 4 X

c Product means multiply v 3 O

d. Sum means add 06 12 3 6 3
Inverse operations mean do the opposite H g S 3 7 6

a. The inverse of add is subtract LT 2 x4 7

: v is divi 8|.~2|.4|®

b. The inverse of multiply is divide I 8 3

| is not a prime number as it only has one factor. 76 4

2 is the only even prime number.
HCF - highest common factor
To find the HCF of two or more numbers:

+— Answer

a. List all factors of both numbers E |
b. Find the highest factor that 3 \4 3 50
appears in both lists N 7 i
LCM - lowest common multiple /
To find the LCM of two or more numbers: - 2‘ 3 7 / \
a. List multiples of both numbers 45
b. Repeat until you find the lowest 1 0 6 7 y
common multiple .f'fl |
Estimate - Rounding of a number to make a /

Stay or round up?

Round 4953 to 2 s.f. . T
\l v / l"\‘
R ONO,
5
5000

calculation easier ie. we can estimate 99.6 : 7.2 to :
be 100 : 10= 10 15
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CORE

° A letter represents an unknown variable

° When multiplying powers add the powers
eg 6*x 67 =6'"" OR a3 x a° = a8
) When dividing powers subtract the powers
eg 68+ 65=63ORa’+a°=a*
. When in brackets multiply the powers

e.g. (8%} =8'2OR (x¥)2 = x'°

° Inverse - opposite, e.g. inverse of add is subtract

° Term - a number of letter on its own e.g. 2 is a term, x
is a term

° Expression - Numbers, symbols and operators
grouped together e.g. 2x + 3 is an expression

° Indices - The power or exponent which is raised to a

number or a variable. For example, 24, 4 is the index of
2 and means 2x2x2x2

GOOD TO KNOW...

. When simplifying indices, multiply both numbers
together before multiplying both powers e.g.

3y x Sxy*t = 12x5y°

3x5=12 x3x x2=x° yxy*t=y’
° When simplifying indices, divide both numbers before

dividing both powers.

[2x5y3 = 4x3y?
3x%y
12+3=4 x5+ x2=x3 y+y' =y?

° When simplifying indices, the number at the front of
the term with a power needs to also be raised to that

power
(2a?b)® = 8atb?
2x2x2=8 a?xa’xa’=a® bxbxb=b3

Algebra 1

& 3a:+y—2a:+4y

TKATE

HOW TO....

Collecting Like Terms

& o @)+6:42) = 7a+ 6

1]

ow-‘fy

4x2

G377

5T Gon) La%

Laws of indices

”'m % H.”' — U.m'-l_”'

”'Hf + H’.”' — ”.rH'—H-

(”.'m )'H — ”.'Hf AN
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Year 8 Term 2 Maths Knowledge Organiser Data 1 TK/.ﬁ'}
CORE GOOD TO KNOW... HOW TO....
Keywords Overages trom Ists Draw and interpret Pie Charts Remember a cick s 360°
Pie chart: This is a type of graph in which a circle is Tre. Mean Type of pet Dog Cat Hamstes
difvi:ed iEtT sectors that each represents a proportion 0 megsire of averae to frd the central tendercy. Froguency 12 5 4
of the whole. | . .
o tupedl vabe that cepresents the dala Fid the sum of the.data (add the vabes Vel
Mean: Is the average of all the numbers. You add all oo % 3 2ol 6O kbl ot Fillvk method
the numbers up and divide them by the quantity of J4 84108 , , g o oko H0perpk g {60 gpes nlo 360 - 6 Lmes
numbers. Dk r‘;f;ml toal by how mary ] ‘ Ech frequercuy oan be muted by 6 o find
o A

Median: Is the middle number, when put in order of gef;,c 5 N Thsfaclonf e 0 cgers | [ 2] te s roponof 360
size. If there are two numbers in the middle, you add - Mean - |l (epreserls g i
both together and divide by 2. . The Modk (The. modal ale) » - N )
Mode: Is the most common number. This is the This is the rumber OR the fem 24 &4 |Lﬂ, @ X 360 = 192 ﬁPfoliazlor o Represents quaniiatue,
number that appears the most. that cecurs the most (it does 0T The s 2 ducrele dita
Range: Is the difference between the largest and ;D,[ haue 1o be ﬂnmlm] Mo = §
smallest numbers in a set of data. Ths can sl be easer 1 e Trere viese 60 peope cved n he aey
Modal value: The modal value of a set of data is the itk ordered fired Uolal I Wﬁ@)
most frequently occurring value. It’s a measure of The Median (
central tendency that tells you the most ) . . At the data n order s ich hae e ot e
popular/common choice of the sample. The "'{f‘m nirecerlerinthe \. 408144 T tabes o .!'-/ ’
Estimated mean: This is used to estimate the mean | Mddk/ of (he dila Frdthe vae nhemdde 4§18 1| 24 1WO Way LaDES ui | ot | Tid
from a grouped data NOTE f there o orve e 60 e vt . 200 v Sy o
Two-way table: It is a way of sorting data so that the 248418 Medion= 8 | vale fi the mean of the 1o ok remere ads [ f e ate ot | 5 | 4 | ¥
frequency of each category can be seen quickly and rimboys i - T L
easily. M Seread of e wibes ':J,ﬁ.l"n‘..:. '.f."i'”m WiE @1 E-Em.l .A'!I o (iher i 0 23

Difference between the biggest and smalest enkfens Tt ol was o et

39 § L Tod | % | 60‘

Range: Bigaest vale — Smalkest value Extract nformation to gt to ~

2—3=-9 the. tiig-wat 1okl Needs suryoup folds el ol

Eonge. = 94




Year 8 Term 2 Maths Knowledge Organiser

CORE

Keywords

Whole numbers: Are numbers that are not fractions or
decimals and includes zero. Another name for whole number
is an integer.

Rounding: To make a number simpler but keeping its value
close to what it was.

Decimal number: Is a way of writing a number that is not
whole. Decimal numbers fall between two whole numbers.
For example, 12.5 is a decimal number between 12 and |3.
Significant figure: A digit that gives meaning to a number.
The most significant digit (figure) in an integer is the number
on the left. The most significant digit in a decimal fraction is
the first non-zero number after the decimal point.
Estimation: Is a way of approximately calculating an answer
to check its accuracy. A calculator is not needed when
estimating, even with large numbers or decimals.

Exchange rates: This is the price of one currency
expressed in terms of another currency. For example, £1 =
£1.13 or £1 = $1.20.

Time

There are 60 seconds in a minute.

There are 60 minutes in an hour.

There are 24 hours in a day.

|5 minutes can be expressed as 0.25 or /4 of an hour.
30 minutes can be expressed as 0.5 or 2 of an hour.
45 minutes can be expressed as 0.45 or %4 of an hour.

6 minutes can be expressed as 0.] or '/,0 of an hour.

Number 2

GOOD TO KNOW...

Decimal places are positiens of the digits to the right of a decimal point.
Eg

2nd decimal
place

3.141...
s

3rd decimal
place

1st de:il:nal

place

Estimation is when we use approximate values in a calculation to find an
approximate answer.

‘When we astimate the numbers in a calculation, we usually round ta 1

significant figure.

Eg.

Estimate 5.7 x 23 — b7 roundedto 1sfis@ —= 5o b7 x23 = Gx2=12

23 roundedto 15fis 2 Bxz=12
2.67 2.65 2.70
Put these decimals in R —
ascending order s el i o et s il . e il
20 lowsest 2—_@7—
lowest H@
2 .70
2.65, 267, 2.70

How TOIIII
Exchange. Rates

x1.4

£1 »| $1.40

x 200 x 200
Y A 4
£200 » £280

x 1.4

TKAR

\hen making estimates i & ako useful to uee estimates fo
check 1 owr sobion & regsondbk

"Significant” means “important”. The first significant figure (or significant digit) of

a number is the most impartant digit which expresses the size of the number; it is

the first non-zero digit,
Eg.

3rd sig fig

56027

1

1st sig fig

1t sig fig

|

0.004397

[

2nd sig fig
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CORE

Keywords
Function: A relationship that instructs how to get from an

input to an output

Input: The number/symbol put into a function.

Output: The number/expression that comes out of a
function.

Inverse: The operation that undoes what was done by the
previous operation (the opposite operation).

Substitute: To replace one variable with a number or new
variable.

Expression: A maths sentence with a minimum of two
numbers and at least one maths operation without an equal
sign.

Equation: This states that two things are equal. It will have
an equals sign = to signify this.

Inequality: This compares two variables showing if one is
greater than, less than or equal to another.

Expand: This means to multiply each term in the bracket by
the expression outside the bracket.

Factorise: Is the reverse process of expanding brackets. To
factorise an expression fully, means to put it in brackets by
taking out the HCF of the terms in the expression.
Variable: A symbol for a number we don’t know yet.
Solution: A value we can put in place of a variable that
makes the equation true.

Term: A single number or variable.

Formula: A rule written with all mathematical symbols, eg
area of a rectangle base x height.

GOOD TO KNOW...

SOulns on 6 ey ke

— 0— '
I3-10 111 -1011 1 bl 012 ) “dedsl 01 1)
1] 1<l 1>l 121 s e
| |
Bl et vl s Bith sprecel vl e
I | i
clis |
b e | e e e |

//':'Tﬁl.ﬁ'&' less than or eq) wito
\\ 3 bt ako more than - |

— _ >

@

o——
=3=-2-1 0 1 2 3 4

—1 <x £h3
| Thes nches the nteger vaes 0,123 |

< < > =

Less than Less than Greater Greater
than or

or equal to than Sonintic

5<10 x<10 10>5 x=>15

Sislessthan 10 x is less than 10 10 is greater
or equal to 10 than s

x is greater than
15 or equal to 15

Algebra 2

O e e e s e

() DN ekt et

TKAT

How Tollll
Solve the following equations
Balancing method Function machine method
8a-5=11 8a-5=11
W, 29 a »x8 »-5 » 11
Pf';'g 2 :8¢c+5 11
a=2 a=2
Exﬂpandlng Factorising
2(g + 4) —\\
=29+8 3z +6 = 3(z + 2
Y‘:..__..-/

Multiply in

Expanding brackets

Form and solve inequalties

{__/——Twu more. Than rebe rn:.gx\
@ \lr!m’;r’ s grealer than 1/

— R

Fom ¥ = 35— ] —P I

Solve

X = -3 44— -] *+— |
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CORE GOOD TO KNOW... HOW TO....

Angles are measured in degrees mﬂw w&w m &m ff Extmm

Angles on a straight line add up to 180

Bl asdadip b 30 |

A right angle is 90 degrees 3 Because ddbmald dnoes are yd

Angles around a point add up to 360 Ll [ne manlanied onaes are "-_r,,-"' )

Angles in a triangle add up to 180 e Sae: St \ A S ety g

Angles in a quadrilateral add up to 360 A e ——

Exterior angles add up to 360 . ",‘ "":_;.»’ .t"" bl

Vertically opposite angles are equal S T iteri onge. + Eﬂﬂﬁw ﬂmjth[ |8
Co-interior angles add up to 180 RELILSE ComEspOndIng, fnge: y . . Exterce gt - 180 -

Alternate angles are equal % Eqjan the Tisigried dnges \ o Breor Orgs f ' mﬂm .ﬁﬂ - el
Corresponding angles are equal Une. Same: 3 b the e fomed Vem e O Wiy of it - e 24 :?

Parallel - Two straight lines equidistant apart which never af the sde of the shope
meet '

Becoure cowilénor droks haee
amma 1807 the hablahied
Polygon - a 2D shape made up of straight lines

Equilateral triangle - a triangle with 3 equal angles and sides
Isosceles triangle - a triangle with 2 equal angles and sides
Right angled triangle - a triangle with one right angle

Interior angle - an angle inside a polygon 0k ongkes on a Ire: aoid up b 1607 so-rliznor drekes can ko be Cota de = 360 = 1« 48P
Exterior - an angle outside a polygon caleudated from dpplgngy allermale’ coorispandng s first aalohel Jel) + B4
fenor argk Al 1B) = 6y |80 - A%
Formula for sum of interior angles N £ 9D sh & &
.
(n-2)x 180 ames o shapes

o 5 sided - Pentagon
6 sided - Hexagon Eﬂwmhmm.mu = rumber of sides
7 sided - Heptagon
8 sided - Octagon Intedor angles in reaulor polygons = (number of sides — ) x 180

9 sided - Nonagon rumber of sides
10 sided - Decagon

Exterior angles
360 + number of sides of the shape

O O O O O
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CORE

Percent: parts per 100 — written using the % symbol.
Decimal: a number in our base 10 number system.
Numbers to the right of the decimal place are called
decimals.

Fraction: a fraction represents how many parts of a whole
value you have. Equivalent: of equal value

Proportion: numerical relationship that compares two
things

Numerator : the number above the line on a fraction. The
top number. Represents how many parts are taken
Denominator: the number below the line on a fraction.
The number represent the total number of parts.

Whole: a positive number including zero without any
decimal or fractional parts

Unit Fraction: a fraction where the numerator is one and
denominator a positive integer.

Non-unit Fraction: a fraction where the numerator is
larger than one.

Dividend : the amount you want to divide up.

Divisor: the number that divides another number.
Quotient: the answer after we divide one number by
another. e.g. dividend+ divisor = quotient

Ratio: a statement of how two numbers compare equal
Parts: all parts in the same proportion, or a whole shared
equally

Proportion: a statement that links two ratios

VAT: Value added tax.

Part: a section of a whole

Equivalent: of equal value

GOOD TO KNOW...

Convert FDP

Number 3

| 71 hundredtbe
gl (17

Bz, careful of reconing decimaks

e dot above the 3

- 03333335
0.3

00 maamani
vy a - 1 erths’ - —
eabolor o7

eq 1
|
— Corwed, 1o @ decma 3
o orwert (o a decmal
The wil ane you the arwer \a. = 100 coners

r the smpkst fom fo o percentae

Express as a # - Non-cakculgtor Fercert —

per hundred

[N ] .D PEP B O [hes meore: tnad 70 per every 10
Y 7. oz oorge Jf). 702
eeo 0@ 10 100
AT per ewieny B thoced PEr § Rk shaded
a7, 54 54/
L) 100

Express as a # - Cakculator

TKATE

How Toll.l
Fraction/percentage of an amount
Remembes
— a0 : i 'é -r. :_f "I:"h
'Tug':'_'i'.: e ]eufen Jeo Jen -’
< - 60 of £60
“ = (06 x 60
Femember - E£3%6
Er
B

beueft  eeee for £180000
e skl £ §

baagit aphione for £200
(1 o e sl o £ J.::

o £2160)

IIH‘-
h-hu
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CORE

Outcomes: the result of an event that depends on
probability

E.g. The outcome of rolling a dice would be landing on a two.
Probability: the chance that something will happen

Set: a collection of objects.

Event: the outcome of a probability — a set of possible
outcomes

E.g. rolling a dice would be an event

Biased: a built in error that makes all values wrong by a
certain amount.

Union: Notation ‘U’ meaning the set made by comparing the
elements of two sets

Mutually exclusive events are events that can't both happen
Probability: concerning numerical descriptions of how likely
an event is to occur

Experimental probability: Experimental probability is the
ratio of the number of times an event occurs to the total
number of trials or times the activity is performed.

P(A) + P(B) = I

P(not A) = | - P(A)

Theoretical probability: the number of favorable
outcomes divided by the total number of possible outcomes
Independent event: An event that is not affected by other
events.

Dependent event: An event that is affected by previous
events.

Data 2

GOOD TO KNOW...

8
: g 1{2|3|4]|5]6
S s
LA AL
wwlﬂchrﬂﬁpfﬂﬂ,} ? M e o e
syelemalc way Lo dsplay g :
ileormes from events E=
The & the 22l
rctation to L the i between the { }are
cifromes § = a, The posste
j olflcomes
S0 H I 3 44 5 6 AT, 3T 47, 5T, 6T}
P{M J rl'{m Uem M@‘m Y0t v, estone ey peed b o ved 0 v
&gl s 25 e, 1o bodrion v e fo bl
The ek cine veligs
oty il Th il e s
Sy \ Sonrng Bidmilen et th vl lo
Bt |1 d b e b |
cituble et sy A/ ez 1o b e Puﬂ wmmﬂ' - a

4|

The lerceclin
eparts boh= |

<>

skt ot baarlon
by -

0

4

The rumber culs represerls thise

Sy D b

(i, etberbonlon o ey 00 - 2

|- 4

TKAR

How Toll.l
Pty fom W s e oy | el
T s o g e e T 5‘?‘"”“” Nnndy
I ———— I3
e i e e
Sg 1l2)5la]5]6 H}‘.‘.Jﬂ‘.d
H nmmmmme ..j:jh:nn-a,xp(”ﬁ“” /T %
D P
ih el 74
FURTTEEIEET ol ity
é& it O - @ O went }‘TJ::JI‘f;',{ lea Nl e
ué e il e -
Probubiy from two-vey tabes T e

P (6 wak to sthool = A

3 100

i \ The tdaln e

G |Bs | Wak | Tdd
g |5 |2 | ¢
RO
T | 21 |44 |3

The Probability

)
— The. telat rumber of fem

of an Event NOT Occuring

| P(not A) =1 - P(A) |
Ex: The probability of NOT tossing a @ of a die.

Q:{ E]’ IZ], EI' @’ @‘ | }(Sample space)

A ={ g} (Event)

P(A) = % (Probability of Event A)

therefore P(not A) =

1-PA)=1-1=3
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Number 4

TKAT

CORE GOOD TO KNOW... HOW TO.... —‘
Factor - a number that divides a number without a HCF and lCM Factors 0f30: 1,2, 3,5,6,10, 15, 30 /48 \
remainder ie. 5 is a factor of 10. Factors 0of 20:1, 2, 4, 5,10, 20
Muiltiple - The times tables of a number ie. 8 is a multiple of ) 6
2 Find the HCF and LCM of 24 and 36 HCF of 30 and 20: 10 / \ /\
Prime number - A number that has only two factors, | and Find the Least Common Multiple 2 3

itself ie. || is a prime number.

° | is not a prime number as it only has one factor. 2 is
the only even prime number.

° HCEF - highest common factor

° To find the HCF of two or more numbers:

a. List all factors of both numbers
b. Find the highest factor that appears in
both lists
OR use prime factorisation and a Venn diagram
° LCM - lowest common multiple
o To find the LCM of two or more numbers:
a. List multiples of both numbers
b. Repeat until you find the lowest common
multiple

OR use prime factorisation and a Venn diagram

HCF:2x2x3=12

LCM:2x2x2x3x3=72

8, 4,6
8—8, 16, 24) 32, 40, 48 / \
4—4,8,12,16, 20,(24) 28,32 / 7
6—6, 12, 18,(24,)30, 36

48 = 2x2x2x2x3

Calculate the 18 24
HCF and LCM \ \
of 18 and 24. @j 9 12
o
oo :
Factors >~ Factors @5 @
of 18 £ of 24
HCF=2x3
=6
LCM=3x2x3x2x2
=72

Factors of both



Year 8 Term 5 Maths Knowledge Organiser

Shape 3

TKATF

CORE

GOOD TO KNOW...

HOW TO....

Area: Space inside a 2D object

Perimeter: Length around the outside of a 2D object

Pi (1): The ratio of a circle's circumference to its diameter
Formula: A mathematical relationship/ rule given in symbols.
E.g. b x h = area of rectangle/ square

Infinity (<): A number without a given ending (too great to
count to the end of the number) — never ends

Sector: A part of the circle enclosed by two radii and an
arc.

Circumference The distance around the outside of a circle
Diameter: a straight line passing from side to side through
the centre of a circle

Radius: a straight line from the centre to the circumference
of a circle

Area and Circumference of a Circle

The area of a circle is the amount of space within a circle.
The circumference of a circle is the distance around the edge of the circle.

radius

ArCUM e Circumference = mfi = 2nr

2

Area = 77 diameter

When you divide the
circumference by the diameter
for any circle, you always get 7

(approximately 3.142 to 3dp) o

THIRD SPACE
e

The radius is half of the
diameter of a circle.

Orea of a circk (Cacuiator)

SHFT (0

{

bow to gel 7 symbal on the
cabouiator

Common misconceptions

+ Incorrectly using the radius or diameter of a circle

It is important to know the difference between the diameter and the radius of a circle
and to use the correct one in the calculation.

* Using an incorrect formula

It can be easy to get confused between the different formulae — make sure you know
which formula is for which calculation.

+ Incorrect use of BIDMAS

When calculating the area of a circle, we need to calculate the square of the radius first
as the radius is raised to the power of 2, and then multiply this value by 7. This is
because indices come before multiplication in BIDMAS.,

Find the area of this circle. Give your answer to 1 decimal place.

o Find the radius or diameter of the circle.

To find the area, we need to know the radius. The radius of this circle is 9 cm.

g Use the relevant formula.

The circle formula for area is A = 772,

A=mr’

A=mx9

= 254.4690049

{E) Give your answer clearly with the correct units.

‘We need to give our answer to 1 decimal place. Since the radius is measured in cm, the
area will be measured in em?.

Area = 254.5cm? (1dp)

Calculate the area and circumference of these circles:
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CORE

Numerator : the number above the line on a fraction. The
top number. Represents how many parts are taken
Denominator: the number below the line on a fraction.
The number represent the total number of parts
Equivalent: of equal value

Mixed numbers: a number with an integer and a proper
fraction

Improper fractions: a fraction with a bigger numerator
than denominator

Lowest Common Denominator: The Lowest Common
Multiple of both the denominators of fractions being added
or subtracted

Murreralo ord

f,..-—-_'--..._\ he same. sl pler

2 4
3 - 6
|
I I T 111
1 2
iTE

To 5|mpI|fy or cancel down fractions, we need

Y S T Y T

P Y L

Number 5

GOOD TO KNOW...

How to convert a mixed number to improper
fraction

In order to convert a mixed number to an improper fraction:

£ Multiply the whole number by the denominator.

g Add on the numerator.

How to convert improper fractions to mixed
numbers

In order to change an improper fraction to a mixed number:

Work out how many times the denominator divides into the numerator.

g Work out the remainder.

g Write the mixed number with the whole number at the front and the remainder a:

the new numerator over the original denominator.

7 of 38

As we are asked to work out three quarters of 36, let's start by working out one
quarter:

l f 36=19

7° =

So to work out three quarters we multiply this by 3:

3

7 of =2

TKAR

HOW TO....

O/ Subtracton ary fractions
R e e -

I o 15

Use equuatert. fractione 1o find & cominon mullpk for both denominglons

I =
W=

g Multiply the numerators together: 1x1 =1

g Multiply the denominators together: 2x3 =

g Simplify if possible: %

Dividng anu fractions c-remer 10152 recpreat

2.3

Mubipbra by

0o reloca E

RN e
w o The - -
" r N 1 1 1 1 B
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Shapes 4

TKAR

CORE

GOOD TO KNOW...

HOW TO....

Square number: the output of a number multiplied by itself
Square root: a value that can be multiplied by itself to give a
square number

Hypotenuse: the largest side on a right angled triangle.
Always opposite the right angle.

Opposite: the side opposite the angle of interest

Adjacent: the side next to the angle of interest

Quadrant: four quarters of the coordinate plane.
Coordinate: a set of values that show an exact position.
Horizontal: a straight line from left to right (parallel to the x
axis)

Vertical: a straight line from top to bottom (parallel to the y
axis)

Origin: (0,0) on a graph. The point the two axes cross

identify the hupotenuse

/

Hypotenuse

The hypolense. s dhias tre
ongest side on a fnange becacse £
& opposite the bugest ange.

g Polgors can stil have a
4 .. —— hupctense it s spk wp nto
tnanges and opposte a nghit
G y7

Determie f a td

F atrant s rept-ond the sm of (e squeves of the shier siles wl equd the

g, of {he Pupofense

) a* +b* = hypotenuse?
& a+b* = hypotenuse® gyt tre s ol e
24zl thecrem shovs thel ths s 2
a*3 b4 e 9 416=125 fii-arged Ve

Calcuate missing sides

Aypclense 15 em

Either of the
shiwf, s
con ke
bheled aor b

a 12em

a® + b* = hypotenuse?

12%4+h* = 15°
| Substifute n the vobes you are guen
144 + b* = 225
144 L
Rearronge the equation by subiracing the. shoder
square. from the hupolense squored
Square. roal, o b* =111
find the lergith {

—
of the side b =111 = 1054 cm

Puthagoras” theorem on a
coordnate axis

Find the. length of the ne segment

: 11 Tre szameri, con
¥ et
naght-angied
Tnarge. by addng
the sdes on fhe
dhagram

[he e seamernt. & the: hypolense
a® + b? = hypotenuse®
lﬁ_r

Tre Ervthe of & ond b are the
ades of the tnange

[T

o o= M

x

o1 2 3 4 5 &

Be canefil to check the: ssale o the aees

Goorwi&snfarmm'ats

Coordrate x, uj {5,4]

From 12 o e cotdnale €

{0‘ J_ |.3'. .b.ir’ kea 51.-'

&l N2 o GAE |4 Canibe

any Uy
{ J.ﬂ;l Wl B2 aacap B2 & pont
o (e x e (@ con ke

Ory AUFEEr
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Data 3

TKAR

CORE

GOOD TO KNOW...

HOW TO....

Variable: a quantity that may change within the context of the
problem.

Relationship: the link between two variables (items). E.g.
Between sunny days and ice cream sales

Correlation: the mathematical definition for the type of
relationship..

Origin: where two axes meet on a graph.

Line of best fit: a straight line on a graph that represents the
data on a scatter graph.

Outlier: a point that lies outside the trend of graph.

Stem and Leaf Diagram - Shows numerical data split into
“leaves” (usually the last digit) and a “stem” (the other
digits).

Mean:the average of the given numbers and is calculated by
dividing the sum of given numbers by the total number of
numbers.

Mode: the value that appears most frequently in a
data set.

Median: the middle number in a sorted, ascending or
descending list of numbers

Range : The difference between the lowest and

e .

6 is recorded as 06

The key shows us how
to read the diagram

9o This number is 39

N = W NN
@ N AW o
o o & A
o o o N

o
1
1
1
0

[ I S T N R Y

Linear Correlation

i o I =
= » ii x X g x xx
| BRI | ERRE 0 SRNE R B
o b x x 3 X
Number of apples 'W! of Geps of cotlens Longts of hume rud
Postwe Coneldion
(s one. wanack (s ore varcok Trere s ro
e the i orehy
olner vandbe elwezn the two
decredens vnioRs

The Ine of best fit

The Ling of best fil & vsed To make estmades
gbaut the rfoemalion n yowr scaller araph

Things Lo kv

= The e of bed Bt DOES NI read fo
o {hwoweghy {re g (The port 1he
HES GRS

* Theve droidd b approsnicl ey he
same. rumber of ponts cbove g
b B e I ey o 0 Shoesf
dny porls

* The e e i The whik
vt

Aumnoust of
sinshine

Hedgrd ol plan
b = anky on estimale
becase the ne &
deagred (o be on detriog
reprseriahon of the daa

¢ & dhas o ot e

Draw and interpret a scatter araph
ge of Car [Years) (:\ 4 l § | E -]l:I.
Walus of Car [£3) k?:d 6250|4000|3500 500

P The data moy nok be awen n aze oy

P Tre data forme nformudon pars for fhe scaller araph
P Mol ol dild bt o rekifonsng

The: Ik betweeen the it can
b exprned wrbaly

Using a e of best fit

100
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Shape 5

TRAT”

CORE

GOOD TO KNOW...

HOW TO....

Mirror line: a line that passes through the center of a shape
with a mirror image on either side of the line
Line of symmetry: same definition as the mirror line

Horizontal: a straight line from left to right (parallel to the x

axis)

Vertical: a straight line from top to bottom (parallel to the y

axis)

Symmetry: when two or more parts are identical after a

transformation.

Vertex: a point two edges meet.

° Transformations - Transformations change the size or
position of shapes. There are four types of
transformations: reflections, enlargements, rotations,
translations.

° Reflection - A shape can be reflected across a line of
reflection to create an image, like looking in a mirror.
The line of reflection is also called the mirror line.
Every point in the image is the same distance from the
mirror line as the original shape.

° Rotation - Rotation turns a shape around a fixed point
called the centre of rotation. There are three things
needed to rotate a shape: the centre of rotation (a
coordinate), the angle of rotation (90°, 180° etc.) and
the direction of rotation (clockwise or anti-clockwise)

° Translation - A translation moves a shape up, down or
from side to side but it does not change its appearance
in any other way.

° Enlargement - Enlarging a shape changes its size. The
shape can get either bigger or smaller.

TRANSFORMATIONS

A CHANGE IN THE POSITION OR SIZE OF AN OBJECT

TRANSLATION
Described by a vector

vicTon & - E

1234342000

]

12345 470N

LT

1 I YA s T YRR

REFLECTION
Described by a mirror line

MIRROR UNEx = 6 E

ROTATION
Described by an angle and a centre

90" CLOCKWASE, CINTRE (6, 1)

ENLARGEMENT

Described by a scale factor and a
centre

SCALE FACTOR » 2, CENTRE (1, 2)

L"---’

Reflect Diagonally (1)

Fonls on the miror ine donl change. posiion

Fold along the ine of symmetay (o check
the. drection of the reflecton

Reflect Diagonally ( 2 )

Tre & the Ine y = x levery y coordinate & the
same. a6 the x coordnale dong ths el

Rotate from a port n a shope)

o | T e o
e | | ||| ok the pont of roation)
\— (ERapiepantesns
¢ | | ey

o

"] L 3 D e e e
1w
hage % @

Chekusz (boowe  Or-(lochez

Tirn your image:

¥ you tum ya g £
becomes a verbed’ honeortsl
reflechon (sse good o check
o e s iyl

4.

Draawing perpendeukir nes

Parperdeuior ires fo ard
F from the mavor e con help
- o o et casorel refectore
~

\

. 5
\\\L~-]
~
~

| BRSES

L ~

Testhe ney=-x .
Tre x and y coordrate have the / ST

same vake ol opposfie sgn - e

Tom your image

£ yow tom gar moee

=Y verted/ honzorid
{o dheck
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Year 9 Term 1 Maths Knowledge Organiser [F unit 1 - Number] '|'|-(/.ﬁ§¢

CORE GOOD TO KNOW... HOW TO.... W
° The priority of operations is: brackets, indices, division, | Tens Units Tenths Hundredths Thousandths fhousandths Factors of 30: 1,2, 3,5, 6,10, 15, 30 48
multiplication, addition and subtraction. This is called Factorsof 200 1,2, 4, 5,10, 20 \
BIDMAS 1 6
o When there is only addition and subtraction or 6 8 5 2 HCF of 30 and 20: 10 / \ / \
multiplication and division on the same line, we Find the Least Common Multiple 2 3

work from left to right. Round 68.1572 to the nearest: 8 4 6 / \

8—8, 16, 24) 32, 40, 48

° Finding the square root is the inverse of finding the : 4—4, 8,12, 16, 20, 28,32 / 2
Whole number: 68 2 decimal places: 68.16
square 6—6, 12, 18,[24,)30, 36
° Finding the cube root is the inverse of finding the cube 1 decimal place: 68.2 3 decimal places: 48 = 2x7x2x72x3
° To round a number to | decimal place ( | d.p.), look at 3':?9‘1:&:2&22;?1::5 ) 7.82 Calculate the 18 24
the digit in the second decimal place. If it is 5 or more, HCF and LCM \ \
round up. Round 4537 to 1 5 000 of 18 and 24. 9 12
significant figure — \
° To multiply decimals, ignore the decimal and work out
the normal calculation, then put the number of total Round 37.85672 to 9 6
digits after the decimal place in the question back into 3 significant figures | = 37.
the answer. le. .1 x 1.2 =1.32 - -
° To divide by a decimal, multiply both numbers by a Round 6973 to 7000
power of ten (10, 100, 1000 etc.) until you have a 2 significant figures ' Factors _——= ~_ Factors
whole number to divide by. Then work out the division of 18 of 24
using the bus stop method. Laws Df ind ices ‘
° A factor is a number that goes into another number T Lo FTL =71
without leaving a remainder i.e. 5 is a factor of 20 as 5 i X a - HCF=2x3
goes into 20 four times. M . n __ ..m—n =6
° A multiple is the times tables of a number i.e. the first ( el =4 LCM=3x2x3x2x2
three multiples of 6 are 6, 12 and 18. m\ 1 7 % T - =7
(@™)" =a Factors of both




Year 9 Term 1 Maths Knowledge Organiser

[H unit 1 - Number]

TKATE

CORE

GOOD TO KNOW...

HOW TO....

|

° The priority of operations is: brackets, indices, division,
multiplication, addition and subtraction. This is called
BIDMAS
o When there is only addition and subtraction or

multiplication and division on the same line, we
work from left to right.

° Finding the square root is the inverse of finding the
square
° Finding the cube root is the inverse of finding the cube

° To round a number to | decimal place ( | d.p.), look at
the digit in the second decimal place. If it is 5 or more,
round up.

° A factor is a number that goes into another number
without leaving a remainder i.e. 5 is a factor of 20 as 5
goes into 20 four times.

° A multiple is the times tables of a number i.e. the first
three multiples of 6 are 6, 12 and 18.

Indices
- 2 x 2 x 2 x 2 can be written 24

Standard Form
ax 0"

Where | <a < [0and n is an integer.

If n is positive, multiply ‘a’ by 10 ‘n’ times.

If n is negative, divide ‘a’ by 10 ‘n’ times (this will decrease the value
and be a decimal).

° When there are m ways of doing one task and n ways
of doing another, the total number of ways of doing the
first task and then the second task is m x n ways.

. A factorial is the result of multiplying a sequence of
descending integers. l.e. 4! =4x3x2x | =24

Negative Exponents Fractional Indices

Numerator — Power

1 / \

m

a Fora#0 a?=(”a)m
a”is a reciprocal of "~ Denominator - R\om
Example: fJiG'mpieS:
SRR e
3 5 2 255=(%/2—5)’=53=125
Laws of indices
{}.m % !_'L”' — ”Im.+-n.
a™ = g = gm—"

Factors of 30: 1, 2, 3, 5,6, 10, 15, 30
Factors of 20: 1, 2, 4,5, 10, 20

HCF of 30 and 20: 10

Find the Least Common Multiple

8, 4, 6

8—8, 16, 24) 32, 40, 48

4—4, 8,12, 16, 20, |24, 28, 32 2
6—6, 12, 18, |24,/30, 36

Calculate the
HCF and LCM
of 18 and 24,

of 18/

&

48 = 2x2x2x2x3

18
N

oo

Factors
of 24

Factors of both

8
/\
4 2
/\

2

48

AN
/

2

24

\
12

@5@56

HCF=2x3

=6

=72

6
\

3

o

LCM=3x2x3x2x2
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[¢]

o

CORE

A term is a number, letter, or a number and a letter
multiplied together i.e. x, 3a, 7y? are all terms

‘Like terms’ contain the same letter to the same power
(or contain no letters at all). You can simplify
expressions by collecting like terms. l.e. 2x + 3x = 5x

Terms can be simplified when multiplying or dividing
even when they are not like terms. l.e. a x b =ab
When multiplying, write the letters in alphabetical
order
Write the number before the letter(s)

Substitution means putting numbers in place of letters.
The factors of a term are all of the numbers and letters
that divide exactly into it.

A common factor is a factor of two or more terms.

Expand - multiply term outside the bracket by all terms
inside the brackets to eliminate brackets

Laws of indices

”_-m % r,r.”' — ”Im.+n.

a -at =M "
[:”.'J‘H )'H — “_'Hf rn

GOOD TO KNOW...

Terms can be simplified when multiplying or dividing, even when they are not like terms.

axb=ab x+y=§

When multiplying;
+ write letters in alphabetical order
+ write numbers before letters

Evaluate 3a - 2b, fora=10and b=4

3(10) — 2@4)

[F unit 2 - Algebra]

3a—2b (a=10 b =4)

= 30 — 8
= 22 \/

Like Terms | Unlike Terms | Fectorise | Answer
2x +19x 2% +19a 4d | Tk
4w - 10w TR [T T X
G | 22
8y + 5y 8y +5 i R R

B a4

T :m_-'}i}
HOW TO....

Collecting Like Terms

&l o @l)+r6z 2P = Fx+6y
& 3z 92z +4y = o@-&—’;\;y
Expand & Simplify...

(a+4): 30 + \z "<l Y

S(x+3)+6(x- 4)
m)z ka - 10

5x+15+6x-24
Factorising

1x-9
1) 3a + 6y
~——\ 3(a+2y)
3z+6=3(c+2)
A\

Expanding brackets

4x+32=4(x+38)
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CORE

Indices

2 x 2 x 2 x 2 can be written 24

When multiplying powers add the powers
eg 6*x67=6'" ORa3x 2> =2a®
When dividing powers subtract the powers
eg 68+ 6°5=63ORa’+2a°=a*
When in brackets multiply the powers
e.g. (843 =8'20R (x%)?=x'0
Any number to the power of zero is |

Expand - multiply term outside the bracket by all terms
inside the brackets to eliminate brackets

The factors of a term are all of the numbers and letters
that divide exactly into it.

A common factor is a factor of two or more terms.

The subject of a formula is the letter on its own, on
one side of the equals sign.

A term is a number, letter, or a number and a letter
multiplied together i.e. x, 3a, 7y? are all terms

An expression contains letter and/ or number terms
but no equal sign.

An equation has an equals sign, letter terms and
numbers. You can solve it to find the value of the
letter.

An identity is true for all values of letters

A formula has an equals sign and letters to represent
different quantities. The letters are variables as their
values can vary.

GOOD TO KNOW...

Q1 I)Expand: (x + 3)(x — 2)

x —2
x x? —2x
+3 +3x — 0

x+3DE—DD=x24+x — 6

Factorise | Answer Expand & Slmp“fy.
7x+14 7(x+2)
45-27k 9(5- 3k) /.""\\. A——\\.
| tzbem | oz | B(x+3)+6(x - 4)
y-9y y(y-9)
8t-320 | 8t(1-4t) 5x+15+6x-24
M 4g(4n+7) 11X " 9
21wz - TTwx | Tw(3wz - 11x)

Finding nth term of linear sequence

1) 6, 10, 14, 18, 22 The sequence
NI\ increases by 4, so the

+4 +4 nth term starts with 4n

+4 +4

Now compare the sequence to the 4 times table

6, 10, 14, 18, 22

0

4,8,12,16, 20

Each term is 2 bigger than
the 4 times table

So the nth term is
an + 2

[H unit 2 - Algebra]

TKATE

HOW TO....
33 S|
Nl I 7 N
I diet oy M 4
o s
r dit D In 4+
s 3 19 1 ®» 9
" )8 ¥ 2 S0
I
2t I
2 Make o the subject of the formula 2= + 208
b Make 1 the subject of the formula y &gb
a V=1l +0% b yﬂ—;b
VA~ %= 225 Subtract 1 from both sides, | /=% + 6 — Mulily both sdes by .
“E—H— Dividebothsdesby2s, | - b=ar— Subtract b fom bath sides.
2o -
2= 2: — Re-writeinthe fom a = ya =1 — Divide both sides by 0.
- "
X=——— Rewiteintheform 1-=...




Year 9 Term 3 Maths Knowledge Organiser [F unit 3 - Graphs, tables and charts] '|'|-(/.ﬁ§‘}

CORE GOOD TO KNOW... HOW TO....
Graphs, tables and charts are used to display, interpret I;ositive correlation l:'l/egative correlation , No correlation Only place the last digit of each number in the ‘leaf
and compare data. ' - X x - X XX Arrange the numbers from smallest to largest
X
Discrete Data - Can only have particular values, e.g shoe = X % X § x x;(( e 101:131,:113;102:125.101,:115;103..120; 122
size. : = ;( XX
. | > . > | > stem| leaf —
Continuous Data - Measured and can have any values e.g neri + - = S s S Gk Sfl"l;f e
. s x increases s x increases o relationship a‘3’inthe stem
Iength and time. y increases y decreases between x and y 10 1 1 2
1114 5
Grouped Frequency Table - Contains sorted data in Baseball |Basketball| Football Total 1210 2 5 Key:
groups called classes. 13] 1 10|3 = 103
Two-way Table - Divides data into groups in rows across Male 13 15 20 48
and in columns down the table. You can calculate totals Place all other digits of the number in the ‘stem’
across and down. FEmaIE 23 16 13 22 TDhE lablel sh:ws the match reﬂ;ltzofa football team.  [pasuit Won | Drawn | Lost
Stem and Leaf Diagram - Shows numerical data split into (SR PE T S IRpreesR e She: Frequency | 28 12 20
£ P Total 36 31 33 100

“leaves” (usually the last digit) and a “stem” (the other digits).
The total number of games

is the total frequency.

Total number of games = 28 + 12 + 20 =60 \

11, 4, 27, 18, 18, 3, 24, 22,11, 22,18, 11, 18,7, 29,18, 11, 6, 29, 11 60 games : 360"~

Pie Chart - A circle divided into sectors, each sector -

represents a set of data. . &

Scatter Graphs - Shows the relationship between two sets 0-5 I > 1 game = 360 + 60 = 6° { Work out the angle for one game. ]
of data. Plot the points with crosses. Do not join them up. Won:  28x6°=168°

60

s

. . . 5-10 2 ) s _ 700 [
- Correlation: Relationship between the sets of data. I Praw: 15"2 = 720 | nekcouethe angle focechreait |
. . lost: 20x6°=120°
- Outlier: A value that does not fit the pattern. 10-15 M ) cﬁ;ﬁtk o "72 o 5en preww S
. . . : z = 4‘ eck that your angles tota K
- Line of best fit: A straight line drawn through the 15-20 N 5 SCT ) | i il
ts
middle of the points representing the trend. eam res
P P g 20-25 [l 3
25-30 [1] 3
Draw the pie chart. Give it a title and
Hera label each section, or make a key.

0-5, 5-10, 10-15, ..... are class Intervals




Year 9 Term 3 Maths Knowledge Organiser [H unit 3-Interpreting&representing data] 11(/&}{}

CORE

Stem and Leaf Diagram - Shows numerical data split into
“leaves” (usually the last digit) and a “stem” (the other
digits).

Frequency Polygon - To draw a frequency polygon, plot
the frequency against the midpoints for each group.

Time-series Graphs - A time-series graph is a line graph
with time plotted on the horizontal axis.

Scatter Graphs - Shows the relationship between two sets
of data. Plot the points with crosses. Do not join them up.

- Correlation: Relationship between the sets of
data.

- Outlier: A value that does not fit the pattern.

- Line of best fit: A straight line drawn through the
middle of the points representing the trend.

Averages and Range

The modal class has the highest frequency. Make sure to
write down the class and not the frequency.

- " . ' A. ' TEE P
Positive correlation Negative correlation No correlation
Yy Y Yy
X x X
x
» X 5 X 5 X & %
x X X x Xy X
oS a3 XXX
> >
' x x

As x increases
y increases

As x increases
y decreases

No relationship
between x and y

GOOD TO KNOW...

The scatter graph shows the GDP per capita (in $1000s) and life expectancy (in years)
for eight countries.
GDP per capita and life expectancy

4
$85
> x
< 80 X x
2
g7 X 3 %
g -
S 65
= 0
0 5 10 15 20 25 30 35 40 45 50 55 6O

GDP per capita ($1000s)
a  Draw a line of best fit
b The GDP per capita in the UK is $36000. Estimate the life expectancy of a baby born in the UK.

a GDP per capita and life expectancy

i e

Position a transparent ruler
over your scatter graph so it
follows the overall trend. Move
it slightly so you have roughly
the same number of points
above and below the line.

Life expestancy (years)

To estimate life expectancy,
start at $36000 on the
horizontal axis, go up to the
line of best fit and read off the

o 5

10 15 20 25 30 35 40 45 S0 55 60
GDP per capita ($ 1000s)

b Estimated life expectancy in the UK is 79 years answer on the vertical axis.

The annual salaries of employees working in an ICT company are displayed in the back-to-back
stem and leaf diagram.
Key

Male Female

8 | 1 represents a salary of £18000 1 | 9 represents a salary of £19000

Male Female
8 1 9 9
L 5 2 o 2 1 2 6 T
8 7 3 0 3 0 4 4
4 5 6
L 4 8

Compare the distribution of salaries of the male and female employees.
Male range: 38 000 ~ 18 000 = £20 000

Female range: 58 000 — 19 000

000
2+1
There are 9 males, 5o median male salary is: =

= 5th value = £29 000

- 341 SO0
There are 13 females so median female salary is: 2=

Female employees’ salaries have a larger range but the median salaries of men and
women are similar. b

Write a sentence comparing
ranges and medians.

HOW TO....

The table shows the times, T, taken for 100 people to queue for a rollercoaster at a theme park.
2 Estimate the mean waiting time.
b Explain why the mean is only an estimate.

The third column gives an estimate
of the waiting time in each class.

a " 0 n i
Time, T (mins) | Frequency, f | Class idpoint, X i —— The foutth
0T<20 14 10 10% 14="40 column gives
0sT<L 5 30 30x 55 =1650 an estimate
H=T<60 i 50 50x31=1550 of the total
Total 100 3340 aitng time
. o in each class.
sumorwating tnes - 3340
Mean = ===

total umber ofpeople 100
= 33 A minutes

b Themeanis an estimate because we don't know the exact times taken.

A frequency polygon can be drawn directly from the frequency table by
using by finding the midpoint of each class interval.

Time Taken for Race
Time (¢ mins) | Frequency | Midpoint g
10<t=<20 7 57| & 2
20<t<30 10 25
30<t<40 18 35 . /\
40 <t =50 6 45 { \
50 < t < 60 4 55 /
10
°
o ° o

0 10 20 0 40 50 €@
Time in minutes



Year 9 Term 3 Maths Knowledge Organiser [F unit 4 - Fractions and percentages] 11(/.(13‘*}

CORE GOOD TO KNOW... HOW TO....
Operations with Fractions Mixed Number - A number consisting of a whole number +
and a proper fraction. & 3 _ (4X2)+3 . 8+3 _ 1 1

- Add/ subtract fractions by finding equivalent R
fractions with the same denominator Improper Fraction - A fraction whose numerator is larger L
than the denominator. X 4 4 4 4

- Multiply fractions by multiplying the numerators

together and the denominators together Find the simple interest when £5000 is invested at 2.75% per annum over 2 years. Mixed Number Improper Fraction
.. . . 4200275 . . 7 imal.
_ Divide fractions by following the KFC rule: keep 2.75%=00275 4| Convert the percentage to a decimal multiplier. ‘ Write ¢ as a decimal
. s . 0.5 75
the first fraction as it is, flip the second fraction 5000 x 0.0275 = £137.50 | This is the interest eared over 1 year, ‘ 7 - 8)7 = 8)7.7060%0
around so the numerator becomes the 13750 %2 = £275 i
denominator and change the sign from a divide to Communication hint 5=0875
times Multiply your answer by 2. ‘ Per annum or p.a. means ‘each year"

Find 30% of 70. 21

There are 20 students in a class. 6 are male. What percentage of the class is male?

Finding Percentages Method A: £ x 100% = 6 x 188+,

3  So we can find 30% 70 - 10 =7

o, o L o, -
50% - Divide amount by 2 o 3 30% = —— by dividing by 10,
10% - Divide amount by 10 10 then multiplying by 3. 7 x 3 = 21
1% - Divide amount by 100 5 B - i

o= LI ount by Method B £ - 15(’) - B0% e | Increase 60 b}.-r 2094
ge)mor'dsAf S 100%%0 = &0

i - i Work out Work out

rac.tlon raction represents a part of a whole. 20% = 12
Decimal - A number with a decimal point in it. 3 2 3 2
Percentage - A part of a whole expressed in hundredths. 277 77 &0 + 12 =72
e.g 1% of £100 = £1 3x2 6 3 3 7 21 5

=—= — X — == 2=
Numerator - The part of a fraction that is above the line 4x7 28 14 27278 8
and signifies the number to be divided by the denominator.
. . A ) Work out 3 2 Work out

Denominator - The part of a fraction that is below the line at3 3 2 100% % = 80
and that functions as the divisor of the numerator. _2r. 8 377

. . ) i 3 2 =281 28 3 2 21 '8 A45% 0 = 36
Simple interest - is the interest calculated only on the 24z 29 2_=z =38 38

4 7 4 7 13

original amount invested. It is the same each year. - 1 = S0 —3I6 = 44

Il
n



Year 9 Term 3 Maths Knowledge Organiser [H unit 4 - Fractions, ratio&percentages] 11(/.&}{}

CORE

Operations with Fractions

- Add/ subtract fractions by finding equivalent
fractions with the same denominator

- Multiply fractions by multiplying the numerators
together and the denominators together

- Divide fractions by following the KFC rule: keep the first
fraction as it is, flip the second fraction around so the
numerator becomes the denominator and change the sign
from a divide to times.

Ratios

A unit ratio is a ratio written in the form | : n, where n is a number

Keywords
Fraction - A fraction represents a part of a whole.

Decimal - A number with a decimal point in it.

Percentage - A relative value indicating hundredth parts of any
quantity e.g 1% of £100 = £1

Numerator - The part of a fraction that is above the line and
signifies the number to be divided by the denominator.
Denominator - The part of a fraction that is below the line and
that functions as the divisor of the numerator.

Ratio - A ratio shows how much of one thing there is compared to
another.

Simple interest - is the interest calculated only on the original
amount invested. It is the same each year.

GOOD TO KNOW... HOW TO....

Direct ti h ity i +
the same rate asthe other, 5 3 (4x2)+3 8+3 11

- If one banana costs 20p, three bananas will cost —
60p etc. The amount of bananas increase by x3 and xL 4 4 4 4
the cost also increases by x3 so both are in direct
proportion. Mixed Number Improper Fraction

Write % as a decimal.

) 0.875
7=8)7=8)7.70070
7 -
2-0875
There are 20 students in a class. 6 are male. What percentage of the class is male? B
. o2 Share $48 in the ratio 3:1:2
Method A: Z—i} x 100% =6 x =%
-30% 1) Find the
thod B B _ B0 _ap . ; - » _
ened®: 23 - 360 =3 | 3+1+2=
Work out Work out 2)  Divide the amount by the
2 2 . —_ -
Ex— §+— S48_ = $8 —lpart
4 7 4 7
3x2 6 _ 3 §x2=£= 2E 3) Multiply each number in the ratio by the value of 1 part
4 x7 28 14 4 2 8 8

31 1 31 2

3 2 |
gl 7£ X $8 ’ X$8 X$8/

‘Work out

TR -2 \;$24: §3 4164




Year 9 Term 4 Maths Knowledge Organiser [F Unit 5 - Equations, inequalities&sequences] 11.(/:13‘*}

CORE

GOOD TO KNOW...

HOW TO....

P e

° A letter represents an unknown variable ° Make x the subject means rearrange the equation so 2-
° Tanlp;late arfl T]quatlon using inverse operztlons, eg makehx that x is on it’s own on one side (a +4) - 30 A \ zx (x y)
the subject of the equation .. rearrange the equation so that ° Use changing the subject and inverse operations to l
x is on it’'s own .
o x +y =7 becomes x = 7 - y by subtracting y solve equations
from both sides ° -When .multlplylng or dividing both s‘|des of'an ' 4( - ) = Lo~ 20 zx 2 I zxy
inequality by a negative number the inequality sign
° The letter n is generally used for sequences reverses
° Continue a pictorial or numerical sequence - e.g. the first 4 . When we solve equations, we use inverse operations Make c the subject
terms in a sequence are 4, 7, 10, 13 the next term is 16 as the to work out the value of x.
attern is going up by 3 each time +4= A=3b+3c Problem: 2x-5<1
p going up by E.g. solve 3x + 4 =40 Subtract 3b v
-4 -4 A-3b=3c
° Inequaliti.es can be written as an equation or represented on a 3x = 36 Divide by 3 )
number line 3 3 A-sb 3 Solution: 2x —5+5<1+5
o < means less than 3 3
x=12 Cancel out on the 2 ~ (
o > means greater than A-3b 3 RHS s
o < means less than or equal to . The nth term of a sequence is the general rule to work | A7°° _ °¢ % 6
o 2 means greater than or equal to out any term in that sequence. 3 3 o
e Integers solutions can be given for inequalities A-3b A
° Expand - multiply term outside the bracket by all terms inside E.g. write the integer solutions which satisfy the —3 = ¢ ¥ <3
tshebbrjackets to Iellmlr;‘ate.bracrets e | inequality | <x <5
° ubstitute - replace the given letter with the given value The i . i .
e integer solutions would be 2, 3,4 and 5
° Solve - find the exact value of the unknown variable 3 . . Inequalities on a Number Line
. . ° To continue a sequence, we need to find the term-to-
° Term - is a number in a sequence e.g. |st term etc
° Inverse - opposite, e.g. inverse of add is subtract term rule Symbel Words Example
° Expression - Numbers, symbols and operators grouped E.g. A sequence starts 3, 8, 13, 18, ... Find the next two - x=s
A . . . _ Greater than
together e.g. 2x + 3 is an expression terms in the sequence. The rule is +5 so 18 +5 =23 and 23 1o 1z 34
° Equation - an expression that contains an equals sign oot . s wa - c<—1
° Identity - an equation that is true no matter what values are ra A . ™ < Less than E—————
chosen 32, V. 11,15, 19
° Formula - a mathematical rule [] T-a > Greater than . xz3 .
° Sequence - a list of numbers or objects in a particular order s e P 22 12 1ea 20 orequalto Te otz ose s s T e e
° Integer - a whole number
Less than xX<5
|f ‘q‘ I - 1 \| = or equal to




Year 9 Term 4 Maths Knowledge Organiser [F Unit 5 - Equations, inequalities&sequences] 11.(/:13‘*}

CORE

GOOD TO KNOW...

HOW TO....

P e

° A letter represents an unknown variable ° Make x the subject means rearrange the equation so 2-
° Tanlp;late arfl T]quatlon using inverse operztlons, eg makehx that x is on it’s own on one side (a +4) - 30 A \ zx (x y)
the subject of the equation .. rearrange the equation so that ° Use changing the subject and inverse operations to l
x is on it’'s own .
o x +y =7 becomes x = 7 - y by subtracting y solve equations
from both sides ° -When .multlplylng or dividing both s‘|des of'an ' 4( - ) = Lo~ 20 zx 2 I zxy
inequality by a negative number the inequality sign
° The letter n is generally used for sequences reverses
° Continue a pictorial or numerical sequence - e.g. the first 4 . When we solve equations, we use inverse operations Make c the subject
terms in a sequence are 4, 7, 10, 13 the next term is 16 as the to work out the value of x.
attern is going up by 3 each time +4= A=3b+3c Problem: 2x-5<1
p going up by E.g. solve 3x + 4 =40 Subtract 3b v
-4 -4 A-3b=3c
° Inequaliti.es can be written as an equation or represented on a 3x = 36 Divide by 3 )
number line 3 3 A-sb 3 Solution: 2x —5+5<1+5
o < means less than 3 3
x=12 Cancel out on the 2 ~ (
o > means greater than A-3b 3 RHS s
o < means less than or equal to . The nth term of a sequence is the general rule to work | A7°° _ °¢ % 6
o 2 means greater than or equal to out any term in that sequence. 3 3 o
e Integers solutions can be given for inequalities A-3b A
° Expand - multiply term outside the bracket by all terms inside E.g. write the integer solutions which satisfy the —3 = ¢ ¥ <3
tshebbrjackets to Iellmlr;‘ate.bracrets e | inequality | <x <5
° ubstitute - replace the given letter with the given value The i . i .
e integer solutions would be 2, 3,4 and 5
° Solve - find the exact value of the unknown variable 3 . . Inequalities on a Number Line
. . ° To continue a sequence, we need to find the term-to-
° Term - is a number in a sequence e.g. |st term etc
° Inverse - opposite, e.g. inverse of add is subtract term rule Symbel Words Example
° Expression - Numbers, symbols and operators grouped E.g. A sequence starts 3, 8, 13, 18, ... Find the next two - x=s
A . . . _ Greater than
together e.g. 2x + 3 is an expression terms in the sequence. The rule is +5 so 18 +5 =23 and 23 1o 1z 34
° Equation - an expression that contains an equals sign oot . s wa - c<—1
° Identity - an equation that is true no matter what values are ra A . ™ < Less than E—————
chosen 32, V. 11,15, 19
° Formula - a mathematical rule [] T-a > Greater than . xz3 .
° Sequence - a list of numbers or objects in a particular order s e P 22 12 1ea 20 orequalto Te otz ose s s T e e
° Integer - a whole number
Less than xX<5
|f ‘q‘ I - 1 \| = or equal to




Year 9 Term 4 Maths Knowledge Organiser [H Unit 5 - Angles, Pythagoras&Trigonometry]

CORE

Angles are measured in degrees
Angles on a straight line add up to 180
A right angle is 90 degrees

Angles around a point add up to 360
Angles in a triangle add up to 180
Angles in a quadrilateral add up to 360
Exterior angles add up to 360
Vertically opposite angles are equal
Co-interior angles add up to 180
Alternate angles are equal
Corresponding angles are equal

Pythagoras theorem is a2 + b2= c2, where c is the longest
side

Angle notation <ABC means the angle at B

Parallel - Two straight lines equidistant apart which never
meet

Polygon - a 2D shape made up of straight lines

Equilateral triangle - a triangle with 3 equal angles and sides
Isosceles triangle - a triangle with 2 equal angles and sides
Right angled triangle - a triangle with one right angle

Interior angle - an angle inside a polygon

Exterior - an angle outside a polygon

Perpendicular - at 90 degrees to a given line

Congruent - a shape that is exactly the same shape and size
Similar - a shape with the same size angles with all
corresponding sides in proportion

Hypotenuse - the longest side of a right angled triangle found
opposite the right angle

Bisect - divide in half exactly

Surd - a number that cannot be simplified to remove a square
root

GOOD TO KNOW...

W= B+

2 =36 + 91
W= 117

# =117

¥ = 10.8m (1dp)

Sim

K
B A

A c

Rm
0° 30° 45° 60° 90° |
1 1 re)
sin(@) 0 5 v *T;" 1
'3 1 l
cos(0) 1 5 7 5 0
1
tan(@) 0 73 1 3 unde fired

Exterior Angles

The sum of the exterior angles of any polygon is 360°.
360°

The exterior angle of a regular n-sided polygon is

Formula for the sum of
Polygon interior angles

= (n-2)%x180°
(4-2)x180°
= 360°

HOW TO....

SOH - CAH - TOA

. . Opposite a
B sineof LA =sinA=———=—

TKATE

Adjacent b

/ a cosineof £A =cosA = ——=—

Opposite a

tangentof £A =tand = — = —

idjacent b

Calculate p. Give your answer correct to 2 decimal places.

A
cos@ = —
H

7

cos46 = —
P

p Xcos46 =7

7
COS 46

=

p = 10.08 cm
T

a-7 A
Angle of Depression &B

Line of Sight

Angle of Elevation
I i S -

H
p cm

=720




Year 9 Term 5 Maths Knowledge Organiser [F Unit 6 - Angles] '|'|-(/f|:.}‘}

CORE GOOD TO KNOW... HOW TO....
° Angles are measured in degrees . Names of 2D shapes
° Angles on a straight line add up to 180 o 5 sided - Pentagon
° A right angle is 90 degrees o 6 sided - Hexagon Geometry Basics
° Angles around a point add up to 360 o 7 sided - Heptagon
° Angles in a triangle add up to 180 o 8 sided - Octagon .
° Angles in a quadrilateral add up to 360 o 9 sided - Nonagon Corresponding and Alternate Angles
° Exterior angles add up to 360 o 10 sided - Decagon : ==
° Vertically opposite angles are equal — A
° Co-interior angles add up to 180 . A <is used to label an angle. \/ \
° Alternate angles are equal ° <ABC refers to the middle letters so we would be D = —_— MME
° Corresponding angles are equal looking at the angle at B shown below. 7
The figure below also illustrates the angle ~ ABC mathsmadeeasy.co.uk

° Parallel - Two straight lines equidistant apart which T rnramm—— .

never meet the sum of the two far away inside angles. Exterlor Angles

Exterior Angle C'=a +b A

¢ Polygon -a 2D shape made up of straight lines 130=60+b The sum of the exterior angles of any polygon is 360°.
° Equilateral triangle - a triangle with 3 equal angles and _

sides B isdb0=0 B . . ~360°
e  Isosceles triangle - a triangle with 2 equal angles and 70=b The exterior angle of a regular n-sided polygon is n

sides b=70"y C
° Right angled triangle - a triangle with one right angle ._ Equilateral Triangle
° Interior angle - an angle inside a polygon ‘ A 130° has three equal sides
° Exterior - an angle outside a polygon A c
° Perpendicular - at 90 degrees to a given line

Formula for the sum of Isosceles Triangle
Congruent - a shape that is exactly the same shape and has two equal sides A v
size

Similar - a shape with the same size angles with all = (n-2)%180°

corresponding sides in proportion (4 - 2) x 180° Scalene Triangle 0
= 360° has no equal sides 4 X 180 = 7200




Year 9 Term 5 Maths Knowledge Organiser

° A linear graph is a straight line

° Quadratic, cubic and reciprocal graphs are curved

° y = mx + c represents a linear graph where m is the
gradient and c is the y intercept

° The mid point is halfway between the two given points

° The diameter is double the radius

Keywords

° Linear - when graphed creates a straight line

° Quadratic - one unknown term is squared

° Cubic - one unknown term is cubed

° Equation - an expression that contains an equals sign

° Root - a solution to a quadratic or cubic equation.
There can be more than one root

° Orrigin - the point where the x and y axes intersect

° Axis - the horizontal or vertical number line which
intersect to create a coordinate grid

° Gradient - the steepness of a line

° Y-intercept - the point where a line cuts the y axis

° Proportion - a mathematical comparison between two
numbers - if the ratios that the two numbers
increase/decrease are the same this is direct
proportion

° Perpendicular - at 90 degrees to a given line

GOOD TO KNOW...

Know that a graph axis doesn’t have to start at zero
but can start at any number using a zigzag between the
origin and the first defined number

Be able to find the equation of a line perpendicular to a

given line

Use the formula to calculate the gradient of a graph

m = difference in y
difference in x

Substitute values into an equation to formulate a table
of values to create a graph

Understand and interpret distance time graphs,
velocity graphs and calculate rates of change

Calculate area under graph

Know that a quadratic and cubic equation can have
more than | solution

Acceleration = change in velocity
time

The equation for a circle with centre (0, 0), is given by
the equation x2 + y2 = r2 where r is the radius

[H Unit 6 - Graphs]

TKATE

HOW TO....

Find the equation of the line that is perpendicular to

y:

x + 4 and passes throug§ (S, ~5)]

wi=3 d
=K D

—S=YP+ b
:S =21+ b

—27
=37 =%
Types of Graphs

— Linear \ ’

Quadratic \ \

— Cubic 4
Reciprocal g "'\ ]
S \

To calculate the gradient of a straight line through two coordinates (1,1

and (z2,3):
m— b It can be helpful to think
T m-a about this formula as:
“Change in y divided by
Eg. chance in x” or “Rise
. 5-1 over run”
" T




Year 9 Term 5 Maths Knowledge Organiser F unit 7 - Averages and range 11(/&}{}

CORE GOOD TO KNOW... HOW TO....

i N
Example: Parking Spaces per House in Hampton Street P I
° When we order a set of numbers, we need to line Marks scored | Frequency Mid-point | Frequency » Mid-point
. . Isabella went up and down the street to find out how many parking spaces each house has.
them up elther' Here are her results: U = Q 3 D;I} =45 3 * 4_5 = 135
o Ascending - smallest value to biggest — YT
. . arking
o Descending - biggest to smallest Spaces | Freauency 10-19 5 + =145 5x145=725
1 15 N
. . . . 20-29 8 028 e 8245 =196
° Sampling - using a portion of a total population to z 2 :
represent the full population i ‘; 30-39 4 3'5'—23"‘ =345 4+ 345=138
e Mean - an average calculated by adding all the values U 5 (6 (i DU 6 (Rl Sfpmessh L n=20 Total = 420
and dividing by the total number of values Answer: .
Population Sample
° Mode - the most common value v = ASX1+27x2 4 8x3 4 5xa cooo
° Median - list numbers in numerical order and find the a2 Ets o o o O o o o
middle value Ee kil iRl o ©O o o O o
. . 29 o O o o
° Range - the biggest value minus the smallest value - 5.05. o oo ©O
. . . - : . o © o oo
° Outlier - a data point which doesn’t fit the trend of the The Mean is 2.05 (to 2 decimal places) o °© o
rest of the data Example: O ©
The following is a frequency table of the score obtained in a mathematics quiz. Find O o O o o
3 the median score. O O O O

Goals Scored Over the Last 7 Games Score 0 1 2 3 4 ©

Frequency 3 4 7 6 3

' The key shows us how
1 3 4 6 6 7 8 Solution: to read the diagram
\6 | 6 Is recorded as 06 |

Number of scores = 3 + 4 + 7 + 6 + 3 = 23 (odd number) /
23+1

mean mode Since the number of scores is odd, the median is at the [”Tﬂjm:( 3 ]m =12% R |5 S 25
average most common position.

To find out the 12 * position, we need to add up the frequencies as shown:

median range 7 Score 0 1 2 3 ;1

B Frequency 3 4 7 6
middle largest - smallest

T B 9

oM W

[ - O -

L=
0~ ~

Position 3 3+4=7 7+7=14

ha@MW=20O
O =4 =& =& O
=W«

The 12 position is after the 7™ position but before the 14'™ position. So, the median

is 2. | This number is 39 |




Year 9 Term 5 Maths Knowledge Organiser

H Unit 7 - Area and volume

TKATE

CORE GOOD TO KNOW... HOW TO....
° 2D - a 2 dimension shape (flat, e.g. square, circle) . Plan is the view of a 3D shape when looked at from dem This cuboid is made from 24 unit cubes.
° 3D - a 3 dimensional shape (solid, e.g. cube, cylinder) above )
° Elevation is the view of a 3D shape when looked at 3 Its volume is

° Area - the space inside a 2D shape measured in from the front or the side ™ Volume = length x width  height

squared units . Be able to find the area of a compound shape Volume =2 %43
° Area of a rectangle/square = length x width . Understand and use bounds %m Volume = 24 cm’
° Area of a triangle = base x height (perpendicular) . Surface area is the area of all the faces of a 2D shape

2 added together What is the area of a circle with radius 3cm?
° Area of a circle = mr2 . Perpendicular - at an angle of 90 degrees to a given line
° Circumference of a circle = Trd . Know that a hemisphere is half a sphere Area = -m.-2
° Area of a trapezium = (a+b)h [ Recognise and identify cones, pyramids and frustums 9
2 ° Identify arcs, sectors and segments =7 X3

° Volume - the space inside a 3D shape measured in i = qucmz

cubed units i =1

R =2(a+b)xh _ 2

e Volume of a cube/cuboid = length x width x height A ) = 28.3cm"(L.d. p)
®  Volume of a prism = area of cross section (front face) / A\ A=T12(2+10)x6 -

x length / ) - V= (bxh)x H

g , ) L T - -
Volume of a cylinder =TTr“ x h | A Diamater
Know properties of triangles and quadrilaterals i \\ 10.cm V=Rl
e e

° Prism - a 3D shape which has the same cross section b=100m - Vi 62&" 10 C = 1d

throughout, e.g. cuboid, cylinder, triangular prism) - e =3.142 X 6 cm

_— =~

° A:crc -'a ?:urve joining two points on the circumference 1m 100cm V=300 cm® =1885cm

of a circle

& Back

e  Sector - a region of a circle bounded by two radii and Front I:I 3=18 e e

an arc l 3cm 6 Rt & Left Sid Total

Righ _ ight el ide  Surf;
Side I:I 3233 33 66 Aren
m 1lcm 11 = 234 cm?

1 metre squared = 10,000 centimetre squared

Top & Bottom
(2x66)= 132



Year 9 Term 6 Maths Knowledge Organiser F unit 8 - Perimeter, area and volume 1 '|'|-(/f|:.}‘}

CORE GOOD TO KNOW... HOW TO....
Perimeter |L:.I:MMMhl:phn. front elevation and side elevation of a solid shape, drawn on a r \ ‘ I buse % Perpendiculur height -~ 2 aren of 1
- Calculated by adding up the length of each of the | | | Y a triangle
sides. /
Area 3cm

- Square/Rectangle = length x width
- Triangle = /2 x base x height
- Measure in squared units, e.g. cm?2.

Volume
- Cube/cuboid = length x width x height
- Prism = area of cross section (front face) x length
- Measure in cubic units, e.g. cm3.

Keywords

Perimeter - The distance around the edge of a shape.

Area - The space inside a 2D shape.

Volume - The volume of a 3D shape is the amount of space
inside it.

Surface Area - The amount of space covering the outside of
a 3D shape.

Perpendicular Height - The line at a right angle to the base
line.

Prism - A 3D shape which has the same cross section
throughout, e.g. cuboid, cylinder, triangular prism).
Parallelogram - A quadrilateral with two pairs of parallel
sides. Looks like a slanted rectangle.

e
Face Area
Bottom 5x3=15
Top 15
Front 5x2=10
Back 10
Right side 2x3=6
Left side 6

Total surface area=15+15+10+10+6 + 6

= 62cm?

Volume of cubaid

= length x width x height
B -5~ 813
m‘ 13cm = 520 cm

8cm x 3cm + 2

area = 12cm?
——————

8cm

' perper;dma; I;i;ht = ng ‘1

6cm x 5cm + 2 P 4

area = 15cm?

To find the area of a trapezium,
add the parallel sides, divide by 2
then multiply by the distance between the parallel sides
6xm

4 .
|4m Q

y ‘\

10 m

Area = %)h = (%)x4

8 x4
32 m?



Year9 Term 6 Maths Knowledge Organiser H unit 8 - Transformations&constructions

TRAT”

CORE

Transformations - Transformations change the size or
position of shapes. There are four types of
transformations: reflections, enlargements, rotations,
translations.

Reflection - A shape can be reflected across a line of
reflection to create an image, like looking in a mirror.
The line of reflection is also called the mirror line.
Every point in the image is the same distance from the
mirror line as the original shape.

Rotation - Rotation turns a shape around a fixed point
called the centre of rotation. There are three things
needed to rotate a shape: the centre of rotation (a
coordinate), the angle of rotation (90°, 180° etc.) and
the direction of rotation (clockwise or anti-clockwise)
Translation - A translation moves a shape up, down or
from side to side but it does not change its appearance
in any other way.

Enlargement - Enlarging a shape changes its size. The
shape can get either bigger or smaller. Two things are
needed to enlarge a shape: scale factor (x2 would make
a side twice a big) and the centre of enlargement (a
coordinate)

3D shapes can be drawn from different viewpoints.
The plan looks at a shape from above (the birdseye
view)

The front elevation looks at a shape from the front
The side elevation looks at a shape from the side
We draw the plan and elevations as 2D shapes.

ROTATION

GOOD TO KNOW...

TRANSFORMATIONS

A CHANGE IN THE POSITION OR SIZE OF AN OBJECT

TRANSLATION

Described by a vector
1 234 % 42000

REFLECTION
Described by a mirror line

MIRROR UNEx = 6 ﬂ

Tryen

Described by an angle and a centre

90" CLOCKWASE, CINTRE (6, 1)

ENLARGEMENT

Described by a scale factor and a
centre

SCALE FACTOR « 2, CENTRE (1, 2)

"'ﬁ T o e e

HOW TO....
The diagram shows the plan, froat elevation and side elevation of & solid shape, drawn on & V4 \
centimetre grid \
/
/
Pin Front elevatien Side clevation /
/
LA\
A \
In the space below, draw a sketch of the solid shape. 1/ lem \
Gy ns of the solid on your sketch, )/ y
Plan
@\ﬁew
Side View
Front View
Construct a triangle with sides 11cm, 8cm and 6¢cm.
1 2 3 4 5
11cm 11¢cm

6 oo

&cem 8cm &cm &cm &cm

Sketch the triangle first.

Draw the 8¢m line.

Open your compasses to 6 cm. Place the point at one end of the 8cm line. Draw an arc.
Open your compasses to 11c¢m. Draw another arc from the other end of the 8cm line.
Make sure your arcs are long enough to intersect.

5 Join the intersection of the arcs to each end of the 8cm line.

Don't rub out your construction marks.

O




TKATE
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Year 10



Year 10 Term 1 Maths Knowledge Organiser [F unit 9 - Graphs] '|'|-(/.ﬁ§‘}

CORE GOOD TO KNOW... HOW TO....

Linear graphs are straight line graphs, e.g. y = 2x — I.
- We substitute the x value into the equation to get
the y value. Once we have both we can then plot

i 180 @) i :
the coordinates and draw the graph. (1) Distance=60m —
160 Time=6s

. . . . 140 Speed =60+6 -3 to get the y
Y-axis: the vertical axis on a grid | =10m/s

value.
. . . . Distance 120
X-axis: the horizontal axis on a grid i :
This
start 209

coordinate
. . . . 3 t
Midpoint: The middle value of a coordinate. To find the {metes) ‘80 ‘ SictanceAom wo;k;be
midpoint, add the two x-values together and half them, then 60 | Time=4s (-2,-5).
add the two y-values together and half them. 2 @ Speed =100+/4
20 - : 1 =25m/s

Draw the linear graph of y = 2x — |.

A car’s distance is recorded for 10 seconds.

How can we calculate the 2 different speeds?

. y=2x-1

" Multiply this
0 p value by 2 and

then subtract |

Don't forget to
draw a straight

1 line through all
6s 4 3 2 -

0 of the
B 0 1 2 3 4 5 coordinates

Kexv_vords [Asteeperllne(m-eammdlent)=] Time 1T 1 (7T 1 1 1 1 you have

(seconds)

greater speed.

. . . o lotted.
Coordinates: A pair of numbers that describe the position of -

a point on a graph with x and y axis.

Line Segment: A part of a straight line that is bounded by two

distinct endpoints.
Negative gradient
Gradient: How steep a line is at any point. Steeper = Faster = Returning to start

Midpoint: The point halfway along a line or between two
coordinates.

Gradient = Speed

Intercept: Where two graphs cross.

Distance (km)

y-intercept: Where a graph crosses the y-axis.
Parallel: Two straight lines that stay the same distance apart. Flat = Stopped 5 6 7 8

4
positive gradlen/ negative gradlen\ e = 1 gradient = 1

10:00 11:00 12:00 13:00 2
Time




Year 10 Term 1 Maths Knowledge Organiser [H unit 9 - Equations and inequalities]

CORE

GOOD TO KNOW...

HOW TO....

TKATE

You can write the solution to an inequality using set notation.
° Solving a quadratic equation means finding values for x> 2} 9 y & F I N D TH E ROOTS O F
the unknown that fit. | rox
®  You can solve quadratics by either: factorising, the %t of x such that f — 2 1 8 65
completing the square or by using the quadratic Solve 3% - 2 > 6 - x. Show your answer on a number line and write the solution set using (x) - x + x +
formula. All give you the exact same answer. set notation. QUADRATIC COMPLETING
° The roots of a quadratic function are its solutions A Gors? Add 2 to both sides FORMULA FACTORING THE SQUARE
when it is equal to zero. TN~ s 0=x2+ 18x + 65 0=x2+ 18x + 65

43> 6 Add x to both sides.

|

2a -65 = x? + 18x

What two numbers
have a sum of

° When there are two unknowns, you need two

. . . x>2
equations to find their values. These are called

Divide both sides by 4. Take half of 18,

square it, and add

|

f(x) = 1x2 + 18x +

i i 1 : . . and a product of i
simultaneous equations. In set notation: {x : x> 2;4{ This tells us that there is a set of values of x, not just one value. ‘ -18 + Vi82- 4(1)(65) 25? to both sides
q I 4 2 cr l ~ 2(1) 92+ -65=x%+ 18x + 9?
" Sotution: 2x —o+0 <149 a
Inequalities ‘ Bt fed 5and 13 16 = (x + 9)2
° You can show inequalities on a number line. 2x < 6 2 V76 = (x T OF
o An empty circle shows the value is not included.
pty 1€ 2x 6 A8+8  -18-8 | 0=(x+5)(x+13) R
o A filled circle shows the value is included. e 2 2
o An arrow shows the solution continues towards 2
e x=-5 =-13 =.5 =-13 =.5 =-13
infinity. x<3 .
© < means less than Simultaneous Equations
© > means greater than Inequalities on a Number Line By elimination method
o < means less than or equal to 1. Two linear equations
o 2 means greater than or equal to Symbol Words Example Example s
° You can rearrange an inequality in the same way as you x>5 Solve (i) “FTY=-

. > Greater than
rearrange an equatlon. 10 1 2 s

Eliminate y by adding the equations

< Less than F = ——

Putting value back into 2™ equation

v

Greater than - .
or equal to 1 T 2 S 4 5 6 7 & 9

When the signs of the equal terms are
DIFFERENT, we ADD together the two
equations to eliminate x.

Less than x<5
or equal to

IA

Answer (2, 1)




Year 10 Term 1 Maths Knowledge Organiser

[F unit 10 - Transformations] TI-(AT‘}%

CORE

Transformations -

Transformations change the size or position of shapes. There
are four types of transformations:

I. Reflection - A shape can be reflected across a line of
reflection to create an image, like looking in a mirror.

- The line of reflection is also called the mirror line.
Every point in the image is the same distance from
the mirror line as the original shape.

2. Rotation - Rotation turns a shape around a fixed point

called the centre of rotation.

- There are three things needed to rotate a shape:
the centre of rotation (a coordinate), the angle of
rotation (90°, 180° etc.) and the direction of
rotation (clockwise or anti-clockwise)

3. Translation - A translation moves a shape up, down or
from side to side but it does not change its appearance in any

other way.

- Vector - A vector is a quantity that has both a
magnitude and a direction

@) means 3 right, 2 up (:4

4. Enlargement - Enlarging a shape changes its size. The
shape can get either bigger or smaller.

- Two things are needed to enlarge a shape: scale
factor (x2 would make a side twice a big) and the
centre of enlargement (a coordinate)

) means 4 left, 5 down.

GOOD TO KNOW...

TRANSFORMATIONS

A CHANGE IN THE POSITION OR SIZE OF AN OBJECT

TRANSLATION
Described by a vector

REFLECTION
Described by a mirror line

MIRROR UNEx = 6

ROTATION

Described by an angle and a centre

90" CLOCKWASE, CINTRE (6, 1)

ENLARGEMENT

Described by a scale factor and a
centre

SCALE FACTOR « 2, CENTRE (1, 2)

"'ﬁ T o e e

L L

1 23434208y

L

1 234342000

B,,,,.JF’

1L I YAS TR

HOW TO....
Transformations: Translation y
78
Describe the translationof —7
Ato B with a vector. 1
Horizontal \ < | ° g| |
Vertical t T4 2
—3 A X
4 12 F)
2 7*1
0 X
]l & 24 &80 4B
T

(Pick a corner to measure from.)

Reflection on a Coordinate Plane

Reflect across the y-axis: Reflect across the x-axis: Reflect across the liney = x
(y) = (%) (xy) > (x-y) (xy) > (vx)
10, W 1
LA B B

B
AN /N
Cb—2x t+ AL—C A—C
2

"
‘108 6 42 248810 <108 6 4 2 2.4 6810 ‘08 6 4 -1:12 246810
2 2 7}

LR S R

PN SN ]
Eéq
ST

A=(3,3)>(3,3) A=(3,3)>(3,-3) A=(3,3)(3,3
B=(5,6)>(-5,6) B=(5,6) > (5,-6) B=(5,6)->(6,5)
€=(7,3)>(7,3) €=(7,3)>(7,-3) €=(7,3)>3,7)



Year 10 Term 1 Maths Knowledge Organiser

[H unit 10 - Probability]

TKATE

CORE

GOOD TO KNOW...

How Tollll

Probability - how likely something is to happen
Probability is either given as a fraction, decimal or a
percentage
Probability =  number of successful outcomes

Total number of possible outcomes

A sample space diagram shows all the possible
outcomes of two events.

Two events are mutually exclusive if they cannot
happen at the same time. For example, you cannot be
at school and at the cinema at the same time.

When events are mutually exclusive, you can add their
probabilities together.

Probability adds up to |

The probability of an event not happening, is one minus
the probability of the event happening.

In a probability experiment a trial is repeated many
times and the outcomes recorded. The relative
frequency of an outcome is called the experimental
probability.

Theoretical probability is calculated without doing an
experiment.

A frequency tree shows two or more events and the
number of times they occurred.

Two events are independent if one event does not
affect the probability of the other. To find the
probability of independent event, multiply the two
probabilities together.

A tree diagram shows two or more events and their
probabilities.

If one event depends on the other, the two events are
dependent.

Tree

Diagram

Tree diagram to show the probabilities when a coin is tossed twice.

2" Toss

P(head, head) =

P(head, tail) =

P(tail, head) =

P(tail, tail) =

x

Venn Diagrams

U

A union B

Elements that belong to
either A or B or both.

U

Aintersect B

Elements that belong to
both A and B.

AUB
A B
ANB
@

A complement

Elements that don’t
belong to A.

Below is a Venn diagram describing the sets of odd numbers and prime
numbers for the integer values in the universal set § =

1,2,3,4,5,6,7,8,9,10.

¢

There are 5 odd numbers. 3 of these odd numbers are also prime numbers.
The probability of selecting a number from the universal set that is odd, and
prime, is 3 out of the total number of values in the universal set, 10. The
solution is therefore;

P(Odd and Prime] = P(O N1 P) = 3.




Year 10 Term 2 Maths Knowledge Organiser

[F unit 11 - Ratio and proportion] '|'|-(/.ﬁ§¢

CORE GOOD TO KNOW... HOW TO.... W
. DEMO Best Buys YOURTURN Share S20 in the ratio 1:3
Ratios Which deal is the best value? Which deal is the best value? -
- A ratio shows how much of one thing there is 2 AT
compared to another. Eat Fresh Max-Mart Eat Fresh Max-Mart
R N 5 Q 1+3=
- A unit ratio is a ratio written in the form | : n é é . . . .
where n is a number. éw éwéw . ) Divide the amount by the
Direct proportion means that one quantity increases at [ 3 for £2.40 ]/ [ 4for £340 ] [ 3for £2.70 l/ [ 2for £1.60 ] $20 - 4= $5 =1 part
the same rate as the other. n, ; - -
3) Multiply each number in the ratio by the value of 1 part

Inverse proportion means that when one quantity

If one banana costs 20p, three bananas will cost
60p etc. The amount of bananas increase by x3 and
the cost also increases by x3 so both are in direct

proportion.

increases, the other decreases.

If it takes 2 decorators 6 hours to paint a room, it
will take 4 decorators 3 hours to paint the same
room. The number of decorators has doubled and

the amount of time has halved.

To simplify a ratio,
divide all numbers in the ratio
by the same amount

— 3 ' Divide both sides by 3 '

£2.30+ 3 =80p each £2.70+3=90p each

£3.40+4= 85peach £1.60+2= 80peach g

[ price per item = total cost + quantity ]

Conversion Graphs
Learning Objective: Plot and interpret real life conversion graphs.

1 Here are the ingredients needed to makm

24"6‘2 - lﬁw /e\ -4 "7’0

180 g flour

40 g ginger
110 g butter
Use the graph to: 30 s 30g sugar
I P Hamish wants to make 24 gingerbread men.
@a) COnVert Ea tO EUrOS 25 Work out how much of each of the ingredients he needs.
1€ ' 7
@b convert 14 Eurosto £s 20
} £10 INN) RNRRRNRRNANRRR FHA ./’.' llar‘wf’-"—?o
¢)find the differencein£s  1° LR 4o + 20 =60
between £12 and 14 Euros. | a) no+ss = 65
£12-£10=£12 INNL NNNR AP o+ IS = 4S5
d) calculate the change from s
£50 when you spend 20€. A
Give your answer in £5 <
p50.pt4=pzp 0 2 4 6 B NN

1’3";’

e 200
N 1 J -
165 gbuter
AT



Year 10 Term 2 Maths Knowledge Organiser

CORE

° Compound interest - The amount of interest earned
over a certain period of time i.e. monthly, quarterly or
yearly. The interest earned is based on the current

amount.
° Per annum means per year
° Compound measures combine measures of two

different quantities
o Speed is a measure of distance travelled and time

taken

o Density is the mass of a substance in a certain
volume

o Pressure is a measure of force applied over an
area

Direct proportion means that one quantity increases at
the same rate as the other.

- If one banana costs 20p, three bananas will cost
60p etc. The amount of bananas increase by x3 and
the cost also increases by x3 so both are in direct
proportion.

Inverse proportion means that when one quantity
increases, the other decreases.

- If it takes 2 decorators 6 hours to paint a room, it
will take 4 decorators 3 hours to paint the same
room. The number of decorators has doubled and
the amount of time has halved.

GOOD TO KNOW...

You borrow the money for a $6500 car. The bank loans

you the money aompounded annually and
would like you to pay off the car in 5 years. How much

is your total payoff? A = P(1 + r)*

A= &Soo(+o .o715>s
A:Q.Goo(l,H/q)

A= $9223.59

776 = O 07
725

= 6.0725

A manwalks at an average speed of 5.4km/h. What is his average speed in m/s?

DAkl ~ 1 Convertto km/h tom/hx 1000

{
5400mih\
90mimin <
15mls ¥ T~ Convert m/min to m/s < 60

—— Convert m/h to m/min + 60

Compound measures

Speead

speed = d—iﬂf":‘ﬁ ‘E‘Anll
Density

e /TN
Pressure

[H unit 11 - Multiplicative reasoning] TKAT"

HOW TO....

Calculating Average Speed

Total Distance Travelled = 240 + 360
= 600 km

Total Time Taken = 3 hour + 4 hours

= 7 hours

T otal Distance
Total Tim e

Average Speed =

600

7

85.71L km/hr

Example 1:  Aplastic shape of density 1.08g/cm?* has a volume of 225cm’.
Calculate the mass of the shape.
Mass = Density x Volume
Put numbers -
into formiid Mass = 1.08 x 225
Work out -
108 x 225 Mass = 243 g



Year 10 Term 3 Maths Knowledge Organiser

CORE

Right Angle - 90° Angle

Pythagoras theorem

24 b2 = 2
a’+bl=c
(o]

Hypotenuse: The side opposite the right angle.
Opposite: The side opposite the angle 6.
Adjacent: The side next to angle 6.

hypotenuse

SOHCAHTOA is an easy way to remember the three main trigonometric ratios.
They are Sine (Sin), Cosine (Cos) and Tangent (Tan).

We can use these to work out missing sides and angles in right-angled triangles.

/C-HA\

cos(8)

H

[F unit 12 - Right-angled triangles] TKAT"

GOOD TO KNOW... HOW TO....

| O/ \ tangent is opposite over adjacent Using Pythagoras Theorem to find

the length of the longest side

Ll % (hypotenuse)
tan60=1.73 ‘f _ az Hi
c=? cc = 344
173=73 g o= 2= 9+16
(77133) (13)=22.49 c?= 25
X=(1.73)X =22, : e
‘ - b=4 T

13cm
When finding angle measures use the inverse of
the trigonometric functions: tan™,sin"',cos™

Using Pythagoras Theorem to find
the length of a shorter side

27 13 cm a =1132-122
Example: sin 6 = =— =
2 a =V169-144
0 = sin -1[&) 27 12 cm
35 ] a =v25
B~50° a4 = 5em



Year 10 Term 3 Maths Knowledge Organiser [H unit 12 - Similarity and congruence] '|'|-(/.ﬁ§‘}

CORE

GOOD TO KNOW...

HOW TO....

Similarity - Two shapes are Similar when one can become the
other after an enlargement, reflection, translation or rotation.
Corresponding angles are equal and corresponding sides are all in
the same ratio.

Enlargement - A type of transformation where we change the size
of the original shape to make it bigger or smaller.

Scale Factor - The ratio between the scale of a given original
object and a new object, which is its representation but of a different
size (bigger or smaller).

Congruent - Two shapes are congruent if they have the same shape
and size, or when one shape can be rotated or reflected to fit exactly
on the other.

° When a linear scale factor is k
o Lengths are multiplied by k
o Area is multiplied by k2
o Volume is multiplied by k3

Measure Multiplier or Divider

Length Scale factor

Area (Scale factor)*

Volume

(Scale factor)®

Shape D is similar to shape E.
Calculate the length of shape E.

E
Area 539cm?

D
Area 11cm?
4cm
539

Area scale factor = 200 = 49 - k2 Inan enle.lrgement by scale factor k,
11 the area is enlarged by scale factor k2.

k=1/49=7
Shape E has length 7 x 4= 28¢m k is the linear scale factor. |

(ylinders G and H are similar.

The diameter of Gis 6cm.

The volume of G is 108 cm?>. The volume of H is 256 cm?’.
Work out the diameter d of cylinder H.

8
Bem dem

| )
Volume scale factor = g 256 _64 I
) smal 106 27

In an enlargement be scale factor k, the
volume is enlarged by scale factor k7.

4(
2]
2

T tue figure, given tak the to triaugles are Similar, what is the
Scale ch,hr Mok would 'batz‘you fJ-pM“gnc lager&iaw\,lz to the
Swaller tiamgle 7

x5

/"\
55

N\ v
12 6 s 3.l
oale factor = T leGth . =
E original. lewgth =55
[
Scale ]ch,ﬁ;r: _i = £ a7
1. 2 <.

These two rectangles are similar. Find the missing length x in the smaller rectangle.

5cm
acm
4cm
2cm
ratio of lengths: x
5 ' . small )
2 1 Write the ratio for the lengths and the widths.
ratio of widths: = = — large
4 2
small _1_x
large 2 5

2x=5 4{ Write an equation to solve for x.

I=§:2.5cm
2




Year 10 Term 3 Maths Knowledge Organiser

CORE

Probability - how likely something is to happen

- Probability is either given as a fraction, decimal or a
percentage

- Probability adds up to |

- The probability of an event not happening, is one
minus the probability of the event happening.

Probability =  number of successful outcomes
Total number of possible outcomes

Sample Space Diagram shows all the possible outcomes
of two events.

Tree Diagrams - shows two or more events and their
probabilities.

Venn Diagrams - Probabilities can be calculated using venn
diagrams.

In a probability experiment a trial is repeated many times and
the outcomes recorded. The relative frequency of an
outcome is called the experimental probability.

If one event depends on the other, the two events are
dependent.

Two events are independent if one event does not affect
the probability of the other. To find the probability of
independent event, multiply the two probabilities together.

Two events are mutually exclusive if they cannot happen
at the same time. When events are mutually exclusive, you
can add their probabilities together.

GOOD TO KNOW...

First draw Second draw  Choice

‘white }

@ 1w

@

white 2 white

black 1 white 1 black

white 1 white 1 black

5

black 2 black

e

Venn Diagrams

AUB
A union B

Elements that belong to
either A or B or both.

Aintersect B

Elements that belong to
both A and B.

A complement

Elements that don’t
belong to A.

[F unit 13 - Probability] TKATE

HOW TO....

Probability

NOT
Independent event not occurring

1 minus the probability of occurrence
P=1-P(A)

What is the probability of not rolling a 1 on a die?

P=1-P, =1-

/*‘123456\

4 5 6 7 8 9 10

5 6 7 8 9 10 11

\6 7 8 9 10 11 12J

Probability of getting a total of ten = %




Year 10 Term 3 Maths Knowledge Organiser

[H unit 13 - More trigonometry] 11.(51-:}%‘

CORE GOOD TO KNOW...
° Lower bound: a value that is less than or equal to ) 1 )
every element of a set of data. Area of triangle = 3absm c
° Upper bound: a value that is greater than or equal to 3cm

every element of a set of data.

° The graph of sine The graph of cosine

907 180° 270° 360° x

° Graphs can be transformed which means they look the
same but are shifted or reflected in some way

Find the size of angle A in this triangle.

@ A
sin A sin 40
Zaa N>
12 cm o
O &
sin A 7’:’;“":0.375 =
7 cm

A =sin' 0375
-22"

Area = -;—(3)(4)sin55°

=4-9149...
5 4 cm

=49 cm”

1. Find side ¢
A
G b=5cm
60°
B a= 8cm C

Substitute a = 8. b = 5 and C = 60 in the equation:

c? = a? + b? — 2abcosC

c? =82+ 52 _2x8x5xcos60 (do this on your calculator!)
c? =49

c=7

Find the size of angle A, in degrees, of the triangle
shown.
The Cosine Raule
(O a
’g—
L b
a*= b +c* -2 becos(A)

R

=]|32°

A= cos

‘ (1_em)‘-mu..)‘-m.am)‘)
-2 (14cm)(9.6c<m)

a  AB:upper bound = 8.235m, lower bound = 8.225m

b 40436°=494(14p) 49266"=49.5(1dp) —— Round the upper
49 4 and lower bounds to
=49 (nearest degree) =49" (nearest degree) | 4 d.p. Do they both

HOW TO.... W

In this ciagram, the measurements are correct to 3 significant figures.
a Find the upper and lower bounds for the value of x, to 3 decimal places.
b Give the value of x to a suitable level of accuracy.

A
823 Find the upper and lower bounds
-0 of the lengths of AB and BC.
The upper bound of a fraction
53%m C  Upper bound of the numerator

 lower bound of the denominator

Write down all the figures in your
BC: upper bound = 5.365 m, lower bound = 5,355 m

/ calculator display.
The upper bound for cosx = 2.865

8.205 Use cos * on your calculator,
=06522796353
The lower bound of a fraction
503=40.266°(3dp) __lowerbound of the numerator
The lower bound for cos = % upper bound of the denominator
= 08502752240 You could write the answer
Sp 1 =49.4738° (5 dP) 25 49.286° = 1 < 49.438°

So the upper bound for x is 49.4.36° and the lower bound s 49.266°

1=49° (to the nearest degree) give the same value?

Round to the nearest degree they both give the same value.




Year 10 Term 4 Maths Knowledge Organiser

CORE GOOD TO KNOW... HOW TO....

e Original amount is always 100% |Increase £50 by 60%. |Decrease £65 by 20%. E;::;ZIS A pair of socks went from $5 to $6, what is the percentage

P i 100 % = '
¢ ereent s per 16070 X £5O = 1.6 X £5O 80/ ke 0.8 * £65 Answer (Method 1):
® lem = 10mm - £80 = £52 e Step 1: $5 to $6 is a $1 increase
L] Im = 100cm s Decf'eﬂse £320 b 3%‘ + Step 2: Divide by the old value: $1/$5 = 0.2
o [km = 1000m |Ian’eGS€ £86 by 7 /o. | | - Y + Step 3: Convert 0.2 to percentage: 0.2x100 = 20% rise.
. ::<g =|0'(‘))(‘))°f|§ 107% x£86 = 1.07 x£86 97%x£320= 0.97x £320 15 iver s ravelled 180 miles and it took them 3 hours to make that istance,
) =

m = £92.02 = £310.40 then fo work out their speed you would take:

®  Inverse - opposite, e.g. inverse of add is subtract Calculate the interest on borrowing £40 for 3 years if the .
e Proportion - a mathematical comparison between two | comnound interest rate is 5% per year. 180 miles / 3 hours -\> 180 / 3 = 60

numbers - if the ratios that the two numbers

increase/decrease are the same this is direct ¥ Year - £40 +5% = £40 +£9= £42 So the driver’s speed would be 60mph.

proportion '
e  Ratio - The relationship in quantity, amount or size B Year 2: £42 +5% = £42 +£9.10 = £4410 Percent Change

1m 100cm

m Year 3 £44.10+ 5% - ).‘:44.10 +£2.21 = £46.31 Percent Change = New Value — Old Value =100%

Old Value

If the result is positive, it is an increase.
If the result is negative, it is a decrease.

PUx(1+r)] = FV
) S

/\

[F Unit 14 - Multiplicative reasoning] TKAT!"

1 metre squared = 10,000 centimetre squared  pro.on rost Euture m Reverse Percentage
Value )
Jalue Value A jacket costs £102 after a discount of 15%. The price of a ticket costs £30 inclusive of 12% tax.
What is the original price of the jacket? What is the pre-tax cost of the ticket?
Density =  Mass .
s|T s|T ﬂn Volume 100% - 15% = 85% = 0.85 100%+12% = 112%= 1.12
Volume = Mass Or\glnal X085  New Original x112  New
Density Price Price Price Price
? +085 | £102 ? 112 £30
Distance Mass = Density x Volume Original price Original price
=£102£0.85=£120 =£30+1.12=£26.79



Year 10 Term 4 Maths Knowledge Organiser

[H Unit 14 - Further statistics]

TKATE

CORE

GOOD TO KNOW...

HOW TO....

° Compare data sets using averages
° Mode is the piece of data which appears the most

° Range is the difference between the largest and
smallest piece of data

° Median is the middle value of an ordered set of
data
° Mean is the average found by adding all the values

and dividing by the total number of values

° A data set is a collection of data

Keywords
° Sampling - using a portion of a total population to
represent the full population

° Median - list numbers in numerical order and find the
middle value
° Range - the biggest value minus the smallest value

° Outlier - a data point which doesn’t fit the trend of the
rest of the data

Length (cm) Frequency Cumulative frequency
30<l < 35 4 4
141
35<l < 40 10 4410 =14
25 (
40<l < 45 1 14411 = 25
370
45<1 < 50 12 26 12 = 37
40(
50<l < 55 3 3743 =40

A cumulative frequency diogram is drawn by plotting the
cumulative frequency against the upper class boundary of the
respective group. The upper class boundaries for this table are
35, 40, 45, 50 and 55.

Cumulative frequency is plotted on the vertical axis and length is
plotted on the horizontal axis.

Cumulative frequency
w
-]

[
4
N

o 30 35 40 45 S50 55 60

Length (cm)

introduction to data analysis: Box Plot

11-15

16-17

lower
quartile Q1

wiiishar

Frequency

15

4

upper

i =
rredian quartile Q3

mas

wwhisker

4

interquartile range (1QR)

Class width Frequency density
6(5,6, 7,8, 9 and 10 are in this category) 6+6=1

5 16 -56=3

2 4+2=2

Once the frequency densities of the numbers are known, the
histogram can be drawn.

4

34

Freguency density

7 8 9 10 1 12 13 14 15 16 17 18
Age



Year 10 Term 5 Maths Knowledge Organiser [F Unit 15 - Constructions, loci and bearings]

CORE

° Bearings are always measured from North, in a
clockwise direction and are written using 3 figures, e.g.
045 degrees

° Measure using a ruler and protractor accurately

° Identify cube, cuboid and cylinder

° 2D - a 2 dimension shape (flat, e.g. square, circle)

° 3D - a 3 dimensional shape (solid, e.g. cube, cylinder)

° Bisector - a line which divides a line or angle in half
exactly

° Loci - a set of points with the same property e.g.

within 3cm of a point - you would draw a circle using
compasses set at 3cm from the point given

° Perpendicular - at 90 degrees to a given line

° Congruent - a shape that is exactly the same shape and
size

° Similar - a shape with the same size angles with all

corresponding sides in proportion

GOOD TO KNOW...

) Identify and use SSS, ASA and SAS

. Plan is the view of a 3D shape when looked at from
above

. Elevation is the view of a 3D shape when looked at

from the front or the side

. Can show on a diagram a region by using given
parameters using loci

. Can bisect an angle or line using compasses

Y -
o
c -
-] wE
7
O &= o - =
o B
N
N
N
e
Bearing 060 ° Bearing 240 ° Bearing 330 ©

HOW TO... KA

The diagram shows the plan, front elevation and side elevation of a solid shape, drawn on a
centimetre grid

/N

Plan Front elevation

Side elevation

Scale=1lcm : 5 Icm
© Scale factor =5

Plan

Actual distance =14 km View

. Actual distance
Mlap distance = ——MM

Scale factor

Front View
_ A locus that is equidistant
~ from two points X and Y is
described with a straight
line. It can be constructed
using a pair of arcs

The set of pomcs a given distance
from a single point, P, is a circle

/

A locus, set at a fixed distance from a
line, gives a racetrack pattern: a semi-

circle around then end po|nt5 with
parallel lines connecting the

A locus equidistant from two
intersecting lines
is an angle bisector

A locus traced around a square
gives a lozenge shape, with a
quarter circle at each corner.




Year 10 Term 5 Maths Knowledge Organiser [H Unit 15 - Equations and graphs] 11(/:13‘*}

CORE GOOD TO KNOW... HOW TO....
. . . . Find the solution to the equation w3 + bz = 20 using the
° Simultaneous equations are two equations with shared ° Expand more than one set of brackets ) - C =
X nitial volue £g = 2, giving the answer to 3 decimal places.
variables
° Factorise and solve a quadratic equation First, rearrange the equation to leave I on its own on one side of
° Simultaneous equations can be solved algebraically or the equation.
graphically . Substitute values into an equation to create a table of One way to do this is:
values to plot a quadratic or cubic graph .
e Expand brackets z® + 5z = 20
. Solve a quadratic equation graphically (find the roots) 2% — 920 _ 5z
° Inequalities can be solved algebraically or graphically
o < means less than . Recognise linear, quadratic, cubic and reciprocal graphs & = v 20—5x
o > means greater than _
o < means less than or equal to e  Beable to complete the square to find turning points ° 50'3?;[_;97?“‘“0”- use the itergtive formule
o > means greater than or equal to algebraically Tui1 —OTn
We are given the initiol value g = 2
° Identify the turning point on a quadratic graph ° Solve simultaneous equations graphicall
y &P q grap q grap y Substituting this into the iterative formula gives
. . z1 = v20-5x2 =10 =2.154...
Keywords . Draw inequalities on a graph and the use to show a L
° Expand - multiply term outside the bracket by all terms inside region which satisfies the inequalities Substituting iteratively gives:
the brackets to eliminate brackets . &
-fi i L . wg = v 20—5x2.1564 = +/9.227... = 2.097 (3 dp)
° ZOIVE_ find the exact _Valueh°f the unknown Va:'atfle e Know that when representing inequalities on a graph 2= =
° quation - an expression that contains an equals sign o <> - .
means a dotted line = ¥20_5x3 = i 3., = (3 dp)
° Quadratic - one unknown term is squared o z3 = V20—5x2.097 = ¥/9.512... = 2.118 (3 dp)
° Root - a solution to a quadratic or cubic equation. There can © < 2 means a solid line 3 af
: ry = v20—5x2.118 = ¥/9.405... = 2.111 (3 dp)
be more than one root \3\,\ - 4
° Coefficient - a number that is being multiplied by the variable 4 </ N s — Y20 5%2.111 — V9.445.. — 2.114 (3 do)
e.g. 2x + 6 2 is the coefficient which x is multiplied by i / - y=x—1
° Turning point - the point where a graph changes direction P ‘I_ =g g = v 20—5x2.114 = ¥/9.430... = 2.113 (3 dp)
c
I T 2 P I w7 = ¥/20—5x2.113 = ¥/9.436... = 2.113 (3 dp)
ol . iy Since g and &7 give the same value to 3 decimal places, the
e L"\ Y=l teration stops. The solution to the equation :r3 -+ B = 20i=
-~ z>1 2.113 to 3 decimal places.



Year 10 Term 5 Maths Knowledge Organiser [F Unit 16 - Quadratic equations&graphs 11(/:1'}*}

CORE

° Expand a single bracket

° Factorise expressions

° Solve linear equations

° Simplify an expression by collecting like terms

Keywords

° Expand - multiply term outside the bracket by all terms
inside the brackets to eliminate brackets

° Solve - find the exact value of the unknown variable

° Equation - an expression that contains an equals sign

° Quadratic - one unknown term is squared

° Root - a solution to a quadratic or cubic equation.
There can be more than one root

° Substitute - replace the given letter with the given
value

° Factor - a number that divides a number without a
remainder ie. 5 is a factor of 10.

° Factorise - find hcf and put brackets back into
expression - reverse of expanding

° Coefficient - a number that is being multiplied by the
variable e.g. 2x + 6 2 is the coefficient which x is
multiplied by

° Simplify - collect like terms

° Reciprocal - the inverse if a number e.g. the reciprocal
of 2is 2

° Turning point - the point where a graph changes

direction

GOOD TO KNOW... HOW TO....

Plotting Quadratic Functions Using a Table

e g

Expand double brackets and recognise that double

brackets form a quadratic expression > [t 1x [1,3>
2 @& = %
Factorise a quadratic expression and solve =5y -9
° Lo :F]_k- -4 &
Use algebra to represent side lengths and then use to VOt )4 Q—
) 2yt 42
calculate perimeter/area )

Recognise linear, quadratic, cubic and reciprocal graphs |Factorise x2 + 11x + 24

Substitute values into an equation to create a table of . ,_,_f/ k24 |y
values to plot a quadratic graph x2,=_ + 1 1)("" 24
Know what roots are and be able to find the roots of - =

an equation from a graph +24 |x
Find two numbers that
Solve quadratic equation graphically +3 | +8 multiply to get +24 and
+11 |*  add to get +11

Types of Graphs .
Typus ol Graphs Final answer: (x + 8)(x + 3)

«— Linear ¢ / 0
Quadratic \ \\ / x Q |

| (+Da+2) = P+ 2+ 1 +2=24 43142
«— Cubic i\\ \_t 4

Reciprocal N g ‘*'\l 1
A




Year 10 Term 5 Maths Knowledge Organiser

[H Unit 16 - Circle theorems]

TRAT”

CORE

Diameter

° Radius is half the diameter

° Isosceles triangles have 2 equal sides and 2 equal angles

° Right angled triangles have one right angle

Keywords

° Tangent - a line which is at 90 degrees to the radius it
joins with at the circumference

° Segment - a region of a circle created by a chord

° Chord - a line joining two points on the circumference
which doesn’t pass through the centre

° Arc - a curve joining two points on the circumference
of a circle

° Sector - a region of a circle bounded by two radii and

an arc

GOOD TO KNOW...

HOW TO....

C
b +d=180° a+c=180°

RADIUS

¥,
TANGENT

Q and R are points on a circle, centre O

PQ and PR are tangents to the circle.

Q
> p
R

Work out the size of angle POR. ‘o

AB Is the dlameter of a circle.

+ 322
f

Y

;l
1§0
-1\L
——

(8




Year 10 Term 6 Maths Knowledge Organiser [F unit 17 - Perimeter, area&volume 2]

CORE
Circle
Circumference - 1d
Area - T2
- Measure in squared units, e.g. cm?2.
Volume

- Cylinder = area of circle (front face) x length
- Measure in cubic units, e.g. cm3.

m=3.14... 2d.p)

- Area : Square/Rectangle = length x width
- Area : Triangle = "2 x base x height

Keywords
Circumference - The distance around the circle.

Area - The space inside a 2D shape.

Diameter (d) - A straight line that runs from one side of a
circle to another and passes through the center.

Radius (r) - A straight line from the centre of the circle to
the edge. Radius is half the diameter.

Volume - The volume of a 3D shape is the amount of space
inside it.

Prism - A 3D shape which has the same cross section
throughout, e.g. cylinder.

Surface Area - The amount of space covering the outside of a
3D shape.

Arc - a curve joining two points on the circumference of a
circle

Sector - a region of a circle bounded by two radii and an arc.

GOOD TO KNOW...

Example
Which has the greatest volume?

Tem \
3.2cm
3.2cm 3.2em
BaseArea= T X3.22=3217 gieprea= 3.2X32 =10.24
1 1
Volume = §X32-17X7 Volume = = X 10.24x 7
= 75.06 cm? = 23.89 ¢m?

Cone has the greatest volume

Diameter

TKATE

HOW TO....

EXAMPLE (CIRCUMFERENCE)

C = md

3.142 x 6 cm
18.85 cm

C =

271r
2x3.142 x 4 cm
25.14 cm &S

What is the area of a circle with radius 3cm?

Area

7T?"2

7 %32

9mem?

28.3cm?(1.d. p)

Volume of cylinders

!

Scm

;

Volume =TT r’h

=T X3° X5
=T X9X5
=141.37 cm’



Year 10 Term 6 Maths Knowledge Organiser [H unit 17 - More algebra) '|'|-(/.ﬁ§‘}

CORE GOOD TO KNOW... HOW TO.... W
° Changing the subject of an equation means rearranging Find the nverse function of 1+ 52~ 1 Simp{ify% +%
that equation so that letter appears on its own (i.e. y = _ : :
3x shows that y is the subject) T—| X5 )-’ -1 )—’Ox - 1\ LCMof5and 3i5 15 ———— Find the LCM of the denominators.
e  Algebraic fractions can be worked out the same way as Write the function as a function machine. | 5 3
normal fractions 141 ) + ; ) )
©  Add/ subtract fractions by finding equivalent R - \ Reverse the function machine L3 X3 it both fractions with the same denominator
fractions with the same denominator to find the inverse function 5 1B 3 15
o Multiply fractions by multiplying the numerators - ; ey bt : : ' SN A
ply Y plying The inverse function of £ = 51 - 1is 1 »~— Start with  as the input. 3 3
together and the denominators together 5 X X
o Divide fractions by following the KFC rule: keep Jr 5 8¢ )
the first fraction as it is, flip the second fraction EJ‘E'E Add the fractions.
around so the numerator becomes the 3 3 ; i A
denominator and change the sign from a divide to Aprof \salogllcalgrgument fora malfenticalatemen. Topoe astatement s e, ou To rationalise the fraction L, multiply by g
times. must show that it will be rue n af cases a/b Vb v
*  Surds are square roots that cannot be worked out to 1o oy 3 ctatement s not true you can find a counter-example - an example that does ot To rationalise the fraction ———, multiply by &2 b

produce an exact value (i.e. V5 is in surd form as it has

Make x the subject of the formula P = d\‘f’%

T)(x +4) //I Factorise the numerator and denominator. | SoLH5=RHS and (j_f +4)3 TER s — Aim to show that LHS = RHS.

F_|x v i
= [/= Divide both sides by d.
d \y
2
% = % Square both sides.
PZ PZ
L =X or = —y
a? 42
N X245 +4
Simplify fully -3z 28
X24+5x+ 4 (x+
12-2x-28 (x-T)x+4)
_x+1 Divide the numerator and denominator
x-7 by the common factor (x + 4).

fit the statement, aFv a+/b

Writei—ias asingle fraction n ts simplest form,
1+l 143

onmondranvtar={1+ 21+ __——— Finda common denominator,

Showthat (¢ +4)°-7= 1"+ 81+ Tesd) &) Convert each fraction o an
LH9=(x+4f - 7= (1 +4)(x+4)-T=2" 481+ 16-7~_| Bpand thebracketsonthe | (1+2)(x+3) (1+2)x+3) equivalent fraction with the
1248149 efchand ie 451 Tlr+3)-3r+2) | Subacte || commonenomintr 1 2+,

RHS=4+81+9

ey fractions. ‘
e2l-B-b_ 4ih /Expandthebratketsmthe

\—‘ 42n+3)  (r+2)r+3 numerats, then smplfy.
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Year 11 Term1Maths Knowledge Organiser [F unit 18 - Fractions, Indices&Standard Form]

CORE

Mixed Number - A number consisting of a whole number
and a proper fraction.

Improper Fraction - A fraction whose numerator is larger
than the denominator.

Mixed Numbers Calculations
When multiplying or dividing mixed numbers change to an
improper (top heavy) fraction first

Indices
2 x 2 x 2 x 2 can be written 24
- When multiplying powers add the powers
eg 6*x67=6'" ORa3xa> =2a®
° When dividing powers subtract the powers
eg 68+ 6°=63ORa’+a°=a*
° When in brackets multiply the powers
e.g. (843 =8'20R (x%)?2=x'0
° Any number to the power of zero is |

° The reciprocal of any number is | divided by the
number eg: the reciprocal of 3 is /3

° The reciprocal of a number is found by raising the
number to the power of -1

° To find a negative power, find the reciprocal and raise

to the positive power

Standard Form -is used to write very large of very small
numbers

ax |On

Where | £a<10and nis an integer.

GOOD TO KNOW...

Laws of indices
am™ x q™ = ”rr.l+r.l.
'I,:-'Hi' . H” — I!,.I Frd==7TkL
(”.rr.' }.r.' — ”rux”

103 =1000

102= 100

101= 10

100 = 1

101 = 0.1

102 = 0.01

103 = 0.001

Examples : @

Work out the value of (6.4 x 107) X (2 x 1073)
Give your answer in standard index form.

=64x2x107 x1023 __ Lawof
-~ )

[0
HOW TO.... TKAT?

Write the following in standard index form:
32000 000 0.000 005 74
= 3.2 x 10000 000 = 5.74 X 0.000 001

= 3.2 x 107 =574x%x10"°¢

Write the following as ordinary numbers:

8.35x 1073 2.9 x 10°
= 8.35 x 0.001 = 2.9 x 1000 000
= 0.008 35 = 2900 000

3 (4x2)+3 8+3 11

L4 4 4 4

Mixed Number Improper Fraction



Year 11 Term 1 Maths Knowledge Organiser [H unit 18 - Vectors and Geometric Proof]

Vector arithmetic:
Where a is the vector

2a = (5
8

We can add vectors by adding the two x components and

)

CORE

(5

3a= (9

12)

)

sa= (

adding the two y components together.

= ()

atb=

L N

(

o

3+2)
447

)

g

5
11

)

O

(5]

8

¥
GOOD TO KNOW... HOW TO.... TKAT

Vectors can be represented as: ABCDEF is a regular hexagon with centre 0.

Straight Lines Column Vectors

Direction\ (3) 4 1

Magnitude

The magnitude of a vector is the length of a vector. Itis also known as the modulus
and is the absolute value of the vector. 0/1"0

The magnitude of the vector a is written as |al. (53 b

To work out the magnitude of a vector we use Pythagoras' theorem.

5 2 (:t)
.g. = a
Y il T
z

A is the point (3, 2) and 8 is the point (4, —1). P - (1)
(b) Find, in terms of a and b, the vector AR

(a) Find, in terms of a, the vector m)

{a) Write down as a column vector i3

- (\) coth

+ (¢) Find, in terms of a and b, the vector AF
C is the point {5, —2) and [J is the point (2, 1)

(h) Write down as a column vector b

m- () sezh

(1)



Year 11 Term 1 Maths Knowledge Organiser|[F unit 19 - Congruence, similarity and vectors]

CORE

Vector arithmetic: 3
Where a is the vector 4

=@ @ G

We can add vectors by adding the two x components and
adding the two y components together.

-0 0

Keywords

Similarity - Two shapes are Similar when one can become the
other after an enlargement, reflection, translation or rotation.

Enlargement - A type of transformation where we change the size of
the original shape to make it bigger or smaller.

Scale Factor - The ratio between the scale of a given original object
and a new object, which is its representation but of a different size
(bigger or smaller).

Congruent - Two shapes are congruent if they have the same shape
and size, or when one shape can be rotated or reflected to fit exactly
on the other.

Vector - A vector is a quantity that has both a magnitude and a
direction

GOOD TO KNOW...

Vectors can be represented as:

Straight Lines

Magnitude

Congruent shapes have all sides and angles equal.

1 [

Similar shapes have all angles equal but one is an
enlargement of the other.

~

Column Vectors

[0
HOW TO.... TKAT?

T tue figure, given tak the o triaugles are Similar, what is the
Scale fqd:vr Mot Hould m\yw fJoM e laﬁer&:awjlc to the
Swaller tiaugle ?

2
52
55
) / N
12 6

e facior s NEE10BEN o s
ongmal levgth =395
P |
Scale .Qu:;(;m" = »ﬁﬁ = '7[,“ ‘,,
. 19 7 ol
Iz <~ v

These two rectangles are similar. Find the missing length x in the smaller rectangle.

Scm
xcm
4cm

2cm
ratio of lengths: x —

S T ‘ . small !

2 1 = Write the ratio for the lengths and the widths.
ratio of widths: == — — large

4 2
small _1_x
large 2 5
2x=5 —— | Write an equation to solve for x.




Year 11 Term 2 Maths Knowledge Organiser

[H unit 19 - Proportions and graphs]

CORE

GOOD TO KNOW...

TKATE

Direct proportion means that one quantity increases at
the same rate as the other.

- If one banana costs 20p, three bananas will cost
60p etc. The amount of bananas increase by x3 and
the cost also increases by x3 so both are in direct
proportion.

A quantity can be proportional to the square, cube or square
root of another quantity.

Inverse proportion means that when one quantity
increases, the other decreases.

- If it takes 2 decorators 6 hours to paint a room, it
will take 4 decorators 3 hours to paint the same
room. The number of decorators has doubled and
the amount of time has halved.

y is directly proportional to x.
Wheny=20,x=8

a Express y in terms of x.

b Find x wheny =35.

2 yoxix

Write  is directly proportional to , using the symbol . |

\

S0,y =kt

20=kx8

k=25

y=25%

b 35=25xx
r=14

|

Write the equation using k. |

|

Substitute y = 20 and x = 8. Solve to find k. |

Substitute the value of k back into the equation. ‘

/]

Substitute y =35 into y = 2.5x. |

yis inversely proportional to 1.
Wheny=2,1=3
a Write a formula for g in terms of x.

b Calculate the value of y whenx =8
Write 3 is inversely proportional to 2 using the

2 jJ« % 0y :% | symbol. Then write the equation using k.

2=580k=6 —————— | Subtitute y = 2and 2 =3, Solve tofind £.

Substitute k back into the equation.

3
7 Substitute x = 8 into your formula.

The sketch shows part of the graph j = ab* J
The points with coordinates (0, 3) and (2, 12) lie on the graph.
Work out the values of @ and b.

Y= 2,12

For the point (0, 3) substitute
1=0andy=3intoy=ab*

d=ax1
ax \ "

4=3

et vy

y=3 \
=3, 50 the equation is y = 3b*

12=3
4=p \ : e r2and y= 12 into g <
For the point (2, 12), substitute x =2and y = 12 into y = 3¢

b=2

HOW TO....
This sketch shows part of the graph with equation y = pg"~ where p and g are constants.
YA
1.5, k)
(1,18)
(0, 8)1
7] >

The points with coordinates (0, 8), (1, 18) and (1.5, K lic on the graph.

Caleulate the values of p, g and k.

e T E N T
7=/ k=3(2)"”

£ E!

_ ST
y=8~ (,17) ['4)3
/3 = 8% " 1(3)
7 /5 ;

:;’ . B(fg:ézq)

’_-—-—;.—‘i= = 27



Year 11 Term Maths Knowledge Organiser [F unit 20 - More algebra] 'I'Kl-ﬁ'}ﬁ

CORE GOOD TO KNOW... HOW TO....
° A linear graph is a straight line .
Types of Graphs Make a the subject of the formula %= u? + 2as
- . , ar+h
° Quadratic, cubic and reciprocal graphs are curved = . : Make 1 [hESUbJEEI ofthefnrmulay=
«— Linear \ / {
° A quadratic equation contains a term in x? but no \ / "
. 1] * - —_— 4 7.2 31-”7
higher power. It can also have x and number terms. Quadratic S \ /= 4 =t b J=—
L/ ‘

° A cubic contains a term in x3 but no higher power. I i ) ) i
It can also have terms in x2 and x and number : " V- "= 235~ Subract i from both sides. | /=K + 5 Multiply both sides by .
cerms —— Cubic N
: N 2R B e —
_ _ . Reciprocal (| =4— Divide both sides by 25. ¢4 - b= — Subtract b from both sides.
Simultaneous equations are equations that are true for \ 25 L
both variables (letters) - ' oyt — - . _
i=- % ] Re-wite in the forma = .. 7=+ — Diide both sides by .
° To solve a simultaneous equation graphically, look at 7 "y*‘ﬂ
the p0|_nt where both stralght lines intersect (cross) 1= — Rewiteinthe fom 1= ..
and write down that coordinate. When rearranging formulae: a

° To solve a simultaneous equation by the elimination
method, add or subtract the equations to eliminate
either the x or y terms.

A term is a number, letter, or a number and a letter
multiplied together i.e. x, 3a, 7y? are all terms

An expression contains letter and/ or number terms but no
equal sign.

Simultaneous Equations

By elimination method

Same algebra rules apply:

1. Two linear equations

An equation has an equals sign, letter terms and numbers. y ﬁeep_ equals sign in line Example ,
. . " X+y=5
You can solve it to find the value of the letter. Sllilbisle e L U 2ave i) ]
An identity is true for all values of letters " Keepthe equation balanced O o — iy By e s
. o 3x =6
A formula has an equals sign and letters to represent . _»
different quantities. The letters are variables as their values ’
X—=y= 1 Putting value back into 2" equation

can vary.



Year 11 Term 3 Maths Knowledge Organiser [Foundation Revision]

TRAT
CORE GOOD TO KNOW... HOW TO....
Perimeter Pythagoras theorem Expand 3(x + 4) Multiply what's inside by 3
- Calculated by adding up the length of each of the al+ b2 = 2 3x +12
sides.
Circumference of circle - Trd B Factorise 5x - 20 Find HCF and put in brackets
5(x + 4)
Area
- Square/Rectangle = length x width Solve 3x +4 =40 Use inverse operations to find value of
- Triangle = /2 x base x height c a Ceontre  Gporg x
- Trapezium = /2 x a + b x height —_— -4 -4
- Circle - Trr2 ;33)( - 36;3
- Measure in squared units, e.g. cm? ' _ I.2
Volume ] x=
- Cubelcuboid = length x width x height A b C
- Prism = area of cross section (front face) x length Percent Change

- Cylinder = area of circle (front face) x length
- Measure in cubic units, e.g. cm3.

ﬂn Percent Change = New Value — Old Value =<100%0
Old Value

Right Angle - 90° Angle

Angles on a straight line = 180° If the result is positive, it is an increase.

If the result is negative, it is a decrease.

»

Angles around a point = 360°

Speed

Distance  Tncrease £50 by 60%.
160% x£50= 1.6 x £50

Angles in a triangle = 180°

Exterior angles in a polygon = 360°
Deensity = Mass

Vaolume

1m 100cm = £80
Volume = EIARR |Increase £86 by 7%.
107% x £86 = 1.07 x £86
1 metre squared = 10,000 centimetre squared P SRS S = £92.02




Year 11 Term 3 Maths Knowledge Organiser [Higher Revision]

CORE GOOD TO KNOW... HOW TO....

- - = - — - A car’s distance is recorded for 10 seconds. ya
Ex1 Convert 0.5 to a fraction. E:2 Convert 0.12 to a fraction. E):G Convert 0.427 to a fraction. How can we calculate the 2 different speeds?
Letx =05, Letx =0.12, Let x = 0.427, 180 @ Distance=60m 44
10x =55 5 1000 =122 & 1000x = 427.427 160 Time=6s 34
d =60+
=5 Wr=12 999 = 427 140 7 R (8,3)
+9 +99 +899 Distance 120 : 2+
_E _12_4 _ a7 / 100m
== r===— x=— from / 3
9 9 33 . 999 start 100 @ / o
58 1.4 427.37'7 (metres) 80 / & Simonsiicim 2, 0) 6
- - - X > i 4 2 >
-08 - oy 0427 60 AT e resde ———— I S, T N T S
50 1200 427.000 st —— e 2 - /i 3 4 5 6 7 8 9 «x
70 4 20 ©) = o =25m/s 1 1
= v . - . i Lo
60 Negative gradient GBS oo 1 2 3 4 5 6 7 8 9 10 3i+6= 2 gradlent = >
Steeper = Faster = Returning to start Asteeper line (greater gradient) = Time Sheed= Distance
—~ 50 ( greater speed. ](Seconds) i Time v
,_{Eﬁ “ Gradient = Speed Percent Change
[}
v
New Value — Old Value
@ 30 J s |T Percent Change = e U £100%
ol Old Value
0 20
Flat + Stopped If the result is positive, it is an increase.
10 If the result is negative, it is a decrease.
0 > Speed o
09:00 10:00 11:00 12:00 13:00 14:00 » |Increase £50 by 60%.
Time
, i 160% x £50 = 1.6 x £50
We can add vectors by adding the two x components and nelty = | olume

adding the two y components together.
a= 3 b= 2
@ " ()

atbs= (i:i) - (151)

Wl - o=
ol um mgﬁv

Mass = Density x Volume

= £80
|Incr‘ease £86 by 7%. |

107% x £86 = 1.07 x £86
= £92.02




