
Knowledge 
Organisers

Year 7



CORE GOOD TO KNOW… HOW TO…. 

● 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

TH H T U . 1/10

3   7  8  9 .  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

hour, there are 24 hours in a day

● ¼ hr = 15 mins, ½ hr = 30 mins ¾ hr = 45 mins

● 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, 1 and itself ie. 11 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. Ie. 0.086, the 8 is the first significant figure. It may be 

written as s.f.

● 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

● 1 is not a prime number as it only has one factor. 2 

is the only even prime number.

● HCF - 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.
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CORE GOOD TO KNOW… HOW TO…. 

Probability can be a fraction, decimal or percentage.

Probability is always a value between 0 and 1

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.

The more likely the event the further up the probability 

it will be in comparison to another event

There are 2 pink and 2 yellow balls,                 

so they have the same probability.

There are 5 possible outcomes, so 5 intervals on this 

scale, each interval value is ⅕

The universal set has this symbol ξ - this means 

EVERYTHING in the set.

ξ  = {the numbers between 1 and 50 inclusive}

The table shows the probability of selecting a type of 

chocolate

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

Probability = number of times events happen

total number of possible 

outcomes

P(Blue) = 4 There are 4 blue 

sectors                           10

There are 10 sectors overall

Probability notation P(event)
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CORE GOOD TO KNOW… HOW TO…. 

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 =
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CORE GOOD TO KNOW… HOW TO…. 

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.
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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.  



CORE GOOD TO KNOW… HOW TO…. 

● 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
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Common Metric Units

Length cm   centimetre

m    metre

km   kilometre

Area cm2 square centimetre

m2 square metre

km2 square kilometre

Volume cm3 cubic centimetre

m3 cubic metre

Mass g      gram

kg    kilogram

t      tonne

Capacity ml    millilitre

l       litre

Time s      second

min  minute

h      hour

Temperatur

e

℃ degrees celsius



CORE GOOD TO KNOW… HOW TO…. 

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
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Area of squares and rectangles



CORE GOOD TO KNOW… HOW TO…. 

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 1 s.f. would be 300.

Fraction: how many parts of a whole we have. E.g. ½ 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..

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.

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

Year 7 Term 4 Maths Knowledge Organiser Number 3  



CORE GOOD TO KNOW… HOW TO…. 

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

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

5 x 5 x 5 x 5 = 54

a x a x a x a x a x a = a6

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 105

0.035 can be written as 3.5 x 10-2

Power: The exponent – or the number that tells you 

how many times to use the number in multiplication

E.g. the number 45 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 units2

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

Volume is measured in units3.

Year 7 Term 4 Maths Knowledge Organiser Number 3 Continued



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

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 1:n

Year 7 Term 5 Maths Knowledge Organiser Number 4

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



CORE GOOD TO KNOW… HOW TO…. 

Alternate angles             Corresponding angles

are equal                            are equal

Year 7 Term 5 Maths Knowledge Organiser Shape 3



CORE GOOD TO KNOW… HOW TO…. 

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.

Line of best fit a straight line that goes through the 

middle of your points used to make estimates of other 

results..

Line of best fit

Draw a stem and leaf diagram:

Use a scatter diagram to make 

estimations 

Year 7 Term 6 Maths Knowledge Organiser Data 3



CORE GOOD TO KNOW… HOW TO…. 

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 

taken place

Reflections,Rotations, and Translations produce 

images that are congruent

Enlargements produce images that are similar

Year 7 Term 6 Maths Knowledge Organiser Shape 4



Knowledge 
Organisers

Year 8



CORE GOOD TO KNOW… HOW TO…. 

● 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

○ An equilateral triangle has three equal sides and 

three equal angles of 600

○ 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

● Area of a trapezium = ½ 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 = πr2

● The circumference of a circle is the perimeter distance 

around the edge 

● Circumference of a circle = 2πr or πd

● 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

Year 8 Term 1 Maths Knowledge Organiser Shapes 1



CORE GOOD TO KNOW… HOW TO…. 

● 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

TH H T U . 1/10

3   7  8  9 .  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, 1 and itself ie. 11 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. Ie. 0.086, the 8 is the first significant figure. 

It may be written as s.f.

● 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

● 1 is not a prime number as it only has one factor. 

2 is the only even prime number.

● HCF - 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.

Year 8 Term 1 Maths Knowledge Organiser Number 1



CORE GOOD TO KNOW… HOW TO…. 

● A letter represents an unknown variable

● When multiplying powers add the powers

e.g. 64 x 67 = 611 OR a3 x a5 = a8

● When dividing powers subtract the powers

e.g. 68 ÷ 65 = 63 OR a9 ÷ a5 = a4

● When in brackets multiply the powers

e.g. (84)3 = 812 OR (x5)2 = x10

● 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

● When simplifying indices,  multiply both numbers 

together before multiplying both powers e.g. 

3x3y x 5x2y4 =  12x5y5

3 x 5 =12          x3 x x2 = x5 y x y4 = y5

● When simplifying indices, divide both numbers before 

dividing both powers.

12x5y3 =        4x3y2

–––––

3x2y

12 ÷ 3 = 4           x5 ÷ x2 = x3 y3 ÷ y1 = y2

● When simplifying indices, the number at the front of 

the term with a power needs to also be raised to that 

power

(2a2b)3 = 8a6b3

2 x 2 x 2 = 8         a2 x a2 x a2 = a6 b x b x b = b3

Year 8 Term 1 Maths Knowledge Organiser Algebra 1  



CORE GOOD TO KNOW… HOW TO…. 

Keywords

Pie chart: This is a type of graph in which a circle is 

divided into sectors that each represents a proportion 

of the whole.

Mean: Is the average of all the numbers. You add all 

the numbers up and divide them by the quantity of 

numbers.

Median: Is the middle number, when put in order of 

size. If there are two numbers in the middle, you add 

both together and divide by 2.

Mode: Is the most common number. This is the 

number that appears the most.

Range: Is the difference between the largest and  

smallest numbers in a set of data.

Modal value: The modal value of a set of data is the 

most frequently occurring value. It’s a measure of 

central tendency that tells you the most 

popular/common choice of the sample.

Estimated mean: This is used to estimate the mean 

from a grouped data

Two-way table: It is a way of sorting data so that the 

frequency of each category can be seen quickly and 

easily.

Year 8 Term 2 Maths Knowledge Organiser Data 1  



CORE GOOD TO KNOW… HOW TO…. 

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 13.

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.

15 minutes can be expressed as 0.25 or ¼ of an hour.

30 minutes can be expressed as 0.5 or ½ of an hour.

45 minutes can be expressed as 0.45 or ¾ of an hour.

6 minutes can be expressed as 0.1 or 1/10 of an hour.

Year 8 Term 2 Maths Knowledge Organiser Number 2  

Put these decimals in 

ascending order



CORE GOOD TO KNOW… HOW TO…. 

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.

Year 8 Term 3 Maths Knowledge Organiser Algebra 2  



CORE GOOD TO KNOW… HOW TO…. 

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

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

Formula for sum of interior angles

(n - 2) x 180

Exterior angles

360 ÷ number of sides of the shape

Year 8 Term 3 Maths Knowledge Organiser Shape 2 

● Names of 2D shapes

○ 5 sided - Pentagon

○ 6 sided - Hexagon

○ 7 sided - Heptagon

○ 8 sided - Octagon

○ 9 sided - Nonagon

○ 10 sided - Decagon



CORE GOOD TO KNOW… HOW TO…. 

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

Convert FDP Fraction/percentage of an amount

Year 8 Term 3/4 Maths Knowledge Organiser Number 3 



CORE GOOD TO KNOW… HOW TO…. 

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 ‘∪’ 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) = 1

P(not A) = 1 - 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.

Year 8 Term 4 Maths Knowledge Organiser Data 2  



CORE GOOD TO KNOW… HOW TO…. 

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, 1 and 

itself ie. 11 is a prime number.

● 1 is not a prime number as it only has one factor. 2 is 

the only even prime number.

● HCF - 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

● 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
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CORE GOOD TO KNOW… HOW TO…. 

Area: Space inside a 2D object

Perimeter: Length around the outside of a 2D object

Pi (𝝅): 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

Year 8 Term 5 Maths Knowledge Organiser Shape 3 



CORE GOOD TO KNOW… HOW TO…. 

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
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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

Year 8 Term 6 Maths Knowledge Organiser Shapes 4  



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 

highest values.
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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 (90o, 180o 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.
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CORE GOOD TO KNOW… HOW TO…. 

● The priority of operations is: brackets, indices, division, 

multiplication, addition and subtraction. This is called 

BIDMAS

○ 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 1 decimal place ( 1 d.p.), look at 

the digit in the second decimal place. If it is 5 or more, 

round up.

● To multiply decimals, ignore the decimal and work out 

the normal calculation, then put the number of total 

digits after the decimal place in the question back into 

the answer. I.e. 1.1 x 1.2 = 1.32

● To divide by a decimal, multiply both numbers by a 

power of ten (10, 100, 1000 etc.) until you have a 

whole number to divide by. Then work out the division 

using the bus stop method.

● 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.
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CORE GOOD TO KNOW… HOW TO…. 

● The priority of operations is: brackets, indices, division, 

multiplication, addition and subtraction. This is called 

BIDMAS

○ 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 1 decimal place ( 1 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

a x 10n

Where 1 ≤ a < 10 and 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. I.e. 4! = 4 x 3 x 2 x 1 = 24

Year 9 Term 1 Maths Knowledge Organiser [H unit 1 - Number]  



CORE GOOD TO KNOW… HOW TO…. 

● A term is a number, letter, or a number and a letter 

multiplied together i.e. x, 3a, 7y2 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. I.e. 2x + 3x = 5x

● Terms can be simplified when multiplying or dividing 

even when they are not like terms. I.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
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CORE GOOD TO KNOW… HOW TO…. 

Indices

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

● When multiplying powers add the powers

e.g. 64 x 67 = 611 OR a3 x a5 = a8

● When dividing powers subtract the powers

e.g. 68 ÷ 65 = 63 OR a9 ÷ a5 = a4

● When in brackets multiply the powers

e.g. (84)3 = 812 OR (x5)2 = x10

● Any number to the power of zero is 1

● 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, 7y2 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.
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CORE GOOD TO KNOW… HOW TO…. 

Graphs, tables and charts are used to display, interpret 

and compare data.

Discrete Data - Can only have particular values, e.g shoe 

size.

Continuous Data - Measured and can have any values e.g 

length and time.

Grouped Frequency Table - Contains sorted data in 

groups called classes.

Two-way Table - Divides data into groups in rows across 

and in columns down the table. You can calculate totals 

across and down.

Stem and Leaf Diagram - Shows numerical data split into 

“leaves” (usually the last digit) and a “stem” (the other digits).

Pie Chart - A circle divided into sectors, each sector 

represents a set of data.

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.
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CORE GOOD TO KNOW… HOW TO…. 

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.

The median is where the middle data point lies.
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CORE GOOD TO KNOW… HOW TO…. 

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.

Finding Percentages

50% - Divide amount by 2

10% - Divide amount by 10

1% - Divide amount by 100

Keywords

Fraction - A fraction represents a part of a whole.

Decimal - A number with a decimal point in it.

Percentage - A part of a whole expressed in hundredths.                

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.

Simple interest - is the interest calculated only on the 

original amount invested. It is the same each year.

Mixed Number - A number consisting of a whole number 

and a proper fraction.

Improper Fraction - A fraction whose numerator is larger 

than the denominator.
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CORE GOOD TO KNOW… HOW TO…. 

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 1 : 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.

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.
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CORE GOOD TO KNOW… HOW TO…. 

● A letter represents an unknown variable

● Manipulate an equation using inverse operations, e.g. make x 

the subject of the equation i.e. rearrange the equation so that 

x is on it’s own

○ x + y = 7 becomes x = 7 - y by subtracting y 

from both sides

● The letter n is generally used for sequences

● Continue a pictorial or numerical sequence - e.g. the first 4 

terms in a sequence are 4, 7, 10, 13 the next term is 16 as the 

pattern is going up by 3 each time

● Inequalities can be written as an equation or represented on a 

number line

○ < means less than

○ > means greater than

○ ≤ means less than or equal to

○ ≥ means greater than or equal to

● Expand - multiply term outside the bracket by all terms inside 

the brackets to eliminate brackets

● Substitute - replace the given letter with the given value

● Solve - find the exact value of the unknown variable

● Term - is a number in a sequence e.g. 1st term etc

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

● Expression - Numbers, symbols and operators grouped 

together e.g. 2x + 3 is an expression

● Equation - an expression that contains an equals sign

● Identity - an equation that is true no matter what values are 

chosen

● Formula - a mathematical rule

● Sequence - a list of numbers or objects in a particular order

● Integer - a whole number

● Make x the subject means rearrange the equation so 

that x is on it’s own on one side

● Use changing the subject and inverse operations to 

solve equations

● When multiplying or dividing both sides of an 

inequality by a negative number the inequality sign 

reverses

● When we solve equations, we use inverse operations 

to work out the value of x.

E.g. solve 3x + 4 = 40

-4          -4

3x = 36

÷3         ÷3

x = 12

● The nth term of a sequence is the general rule to work 

out any term in that sequence. 

● Integers solutions can be given for inequalities 

E.g. write the integer solutions which satisfy the              

inequality 1 < x ≤ 5

The integer solutions would be 2, 3, 4 and 5

● To continue a sequence, we need to find the term-to-

term rule

E.g. A sequence starts 3, 8, 13, 18, … Find the next two 

terms in the sequence. The rule is +5 so 18 +5 = 23 and 23 

+5 = 28.

Year 9 Term 4 Maths Knowledge Organiser [F Unit 5 - Equations, inequalities&sequences]  



CORE GOOD TO KNOW… HOW TO…. 

● A letter represents an unknown variable

● Manipulate an equation using inverse operations, e.g. make x 

the subject of the equation i.e. rearrange the equation so that 

x is on it’s own

○ x + y = 7 becomes x = 7 - y by subtracting y 

from both sides

● The letter n is generally used for sequences

● Continue a pictorial or numerical sequence - e.g. the first 4 

terms in a sequence are 4, 7, 10, 13 the next term is 16 as the 

pattern is going up by 3 each time

● Inequalities can be written as an equation or represented on a 

number line

○ < means less than

○ > means greater than

○ ≤ means less than or equal to

○ ≥ means greater than or equal to

● Expand - multiply term outside the bracket by all terms inside 

the brackets to eliminate brackets

● Substitute - replace the given letter with the given value

● Solve - find the exact value of the unknown variable

● Term - is a number in a sequence e.g. 1st term etc

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

● Expression - Numbers, symbols and operators grouped 

together e.g. 2x + 3 is an expression

● Equation - an expression that contains an equals sign

● Identity - an equation that is true no matter what values are 

chosen

● Formula - a mathematical rule

● Sequence - a list of numbers or objects in a particular order

● Integer - a whole number

● Make x the subject means rearrange the equation so 

that x is on it’s own on one side

● Use changing the subject and inverse operations to 

solve equations

● When multiplying or dividing both sides of an 

inequality by a negative number the inequality sign 

reverses

● When we solve equations, we use inverse operations 

to work out the value of x.

E.g. solve 3x + 4 = 40

-4          -4

3x = 36

÷3         ÷3

x = 12

● The nth term of a sequence is the general rule to work 

out any term in that sequence. 

● Integers solutions can be given for inequalities 

E.g. write the integer solutions which satisfy the              

inequality 1 < x ≤ 5

The integer solutions would be 2, 3, 4 and 5

● To continue a sequence, we need to find the term-to-

term rule

E.g. A sequence starts 3, 8, 13, 18, … Find the next two 

terms in the sequence. The rule is +5 so 18 +5 = 23 and 23 

+5 = 28.
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CORE GOOD TO KNOW… HOW TO…. 

● 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
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CORE GOOD TO KNOW… HOW TO…. 

● 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

● 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

● Names of 2D shapes

○ 5 sided - Pentagon

○ 6 sided - Hexagon

○ 7 sided - Heptagon

○ 8 sided - Octagon

○ 9 sided - Nonagon

○ 10 sided - Decagon

● A < is used to label an angle. 

● <ABC refers to the middle letters so we would be 

looking at the angle at B shown below. 
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CORE GOOD TO KNOW… HOW TO…. 

● 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

● Origin - 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

● 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 1 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
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CORE GOOD TO KNOW… HOW TO…. 

● When we order a set of numbers, we need to line 

them up either:

○ Ascending - smallest value to biggest

○ Descending - biggest to smallest

● Sampling - using a portion of a total population to 

represent the full population

● Mean - an average calculated by adding all the values 

and dividing by the total number of values

● Mode - the most common value

● 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
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CORE GOOD TO KNOW… HOW TO…. 

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

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

● 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

● Area of a circle = πr2

● Circumference of a circle = πd
● Area of a trapezium = (a+b)h

2

● Volume - the space inside a 3D shape measured in 

cubed units

● Volume of a cube/cuboid = length x width x height

● Volume of a prism = area of cross section (front face) 

x length

● Volume of a cylinder =πr2 x h

● Know properties of triangles and quadrilaterals

● Prism - a 3D shape which has the same cross section 

throughout, e.g. cuboid, cylinder, triangular prism)

● 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

● 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

● Be able to find the area of a compound shape

● Understand and use bounds

● 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

● Know that a hemisphere is half a sphere

● Recognise and identify cones, pyramids and frustums

● Identify arcs, sectors and segments
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CORE GOOD TO KNOW… HOW TO…. 

Perimeter

- Calculated by adding up the length of each of the 

sides.

Area

- Square/Rectangle = length x width

- Triangle = ½ x base x height

- Measure in squared units, e.g. cm2.

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.
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CORE GOOD TO KNOW… HOW TO…. 

● 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 (90o, 180o 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.
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CORE GOOD TO KNOW… HOW TO…. 

Linear graphs are straight line graphs, e.g. y = 2x – 1.

- We substitute the x value into the equation to get 

the y value. Once we have both we can then plot 

the coordinates and draw the graph.

Y-axis: the vertical axis on a grid

X-axis: the horizontal axis on a grid

Midpoint: The middle value of a coordinate. To find the 

midpoint, add the two x-values together and half them, then 

add the two y-values together and half them.

Keywords

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.

Gradient: How steep a line is at any point.

Midpoint: The point halfway along a line or between two 

coordinates.

Intercept: Where two graphs cross.

y-intercept: Where a graph crosses the y-axis.

Parallel: Two straight lines that stay the same distance apart. 

The two lines never intersect.

Perpendicular: Two straight lines that intersect at 90o.

Draw the linear graph of y = 2x – 1.

Year 10 Term 1 Maths Knowledge Organiser [F unit 9 - Graphs]  



CORE GOOD TO KNOW… HOW TO…. 

● Solving a quadratic equation means finding values for 

the unknown that fit.

● You can solve quadratics by either: factorising, 

completing the square or by using the quadratic 

formula. All give you the exact same answer.

● The roots of a quadratic function are its solutions 

when it is equal to zero.

● When there are two unknowns, you need two 

equations to find their values. These are called 

simultaneous equations.

Inequalities

● You can show inequalities on a number line.

○ An empty circle shows the value is not included.

○ A filled circle shows the value is included.

○ An arrow shows the solution continues towards 

infinity.

○ < means less than

○ > means greater than

○ ≤ means less than or equal to

○ ≥ means greater than or equal to

● You can rearrange an inequality in the same way as you 

rearrange an equation.

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



CORE GOOD TO KNOW… HOW TO…. 

Transformations -

Transformations change the size or position of shapes. There 

are four types of transformations:

1. 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 (90o, 180o 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

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)

Year 10 Term 1 Maths Knowledge Organiser [F unit 10 - Transformations]  



CORE GOOD TO KNOW… HOW TO…. 

● 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 1

● 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.

Year 10 Term 1 Maths Knowledge Organiser [H unit 10 - Probability]  



CORE GOOD TO KNOW… HOW TO…. 

Ratios

- A ratio shows how much of one thing there is 

compared to another.

- A unit ratio is a ratio written in the form 1 : n, 

where n is a number.

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.

Year 10 Term 2 Maths Knowledge Organiser [F unit 11 - Ratio and proportion]  



CORE GOOD TO KNOW… HOW TO…. 

● 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

○ Speed is a measure of distance travelled and time 

taken

○ Density is the mass of a substance in a certain 

volume

○ 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.

Year 10 Term 2 Maths Knowledge Organiser [H unit 11 - Multiplicative reasoning]  



CORE GOOD TO KNOW… HOW TO…. 

Right Angle - 90o Angle

Pythagoras theorem

a2 + b2 = c2

Hypotenuse: The side opposite the right angle.

Opposite: The side opposite the angle 𝛳.

Adjacent: The side next to angle 𝛳.

Year 10 Term 3 Maths Knowledge Organiser [F unit 12 - Right-angled triangles]  

Using Pythagoras Theorem to find 

the length of the longest side 

(hypotenuse)

Using Pythagoras Theorem to find 

the length of a shorter side



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

○ Lengths are multiplied by k

○ Area is multiplied by k2

○ Volume is multiplied by k3

Year 10 Term 3 Maths Knowledge Organiser [H unit 12 - Similarity and congruence]  



CORE GOOD TO KNOW… HOW TO…. 

Probability - how likely something is to happen

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

percentage

- Probability adds up to 1

- 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.

Year 10 Term 3 Maths Knowledge Organiser [F unit 13 - Probability]  



CORE GOOD TO KNOW… HOW TO…. 

● Lower bound: a value that is less than or equal to 

every element of a set of data.

● Upper bound: a value that is greater than or equal to 

every element of a set of data.

● The graph of sine                      The graph of cosine

● The graph of tangent

● Graphs can be transformed which means they look the 

same but are shifted or reflected in some way

Year 10 Term 3 Maths Knowledge Organiser [H unit 13 - More trigonometry]  



CORE GOOD TO KNOW… HOW TO…. 

● Original amount is always 100%

● Percent is per 100

● 1cm = 10mm

● 1m = 100cm

● 1km = 1000m

● 1kg = 1000g

● 1l = 1000ml

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

● Proportion - a mathematical comparison between two 

numbers - if the ratios that the two numbers 

increase/decrease are the same this is direct 

proportion

● Ratio - The relationship in quantity, amount or size 

between 2 or more things

Year 10 Term 4 Maths Knowledge Organiser [F Unit 14 - Multiplicative reasoning]  



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

Year 10 Term 4 Maths Knowledge Organiser [H Unit 14 - Further statistics]  



CORE GOOD TO KNOW… HOW TO…. 

● 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

● 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

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



CORE GOOD TO KNOW… HOW TO…. 

● Simultaneous equations are two equations with shared 

variables

● Simultaneous equations can be solved algebraically or 

graphically

● Expand brackets

● Inequalities can be solved algebraically or graphically

○ < means less than

○ > means greater than

○ ≤ means less than or equal to

○ ≥ means greater than or equal to

● Identify the turning point on a quadratic graph

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

● Coefficient - a number that is being multiplied by the variable 

e.g. 2x + 6 2 is the coefficient which x is multiplied by

● Turning point - the point where a graph changes direction

● Expand more than one set of brackets

● Factorise and solve a quadratic equation

● Substitute values into an equation to create a table of 

values to plot a quadratic or cubic graph

● Solve a quadratic equation graphically (find the roots)

● Recognise linear, quadratic, cubic and reciprocal graphs

● Be able to complete the square to find turning points 

algebraically

● Solve simultaneous equations graphically

● Draw inequalities on a graph and the use to show a 

region which satisfies the inequalities

● Know that when representing inequalities on a graph

○ < > means a dotted line

○ ≤ ≥ means a solid line

Year 10 Term 5 Maths Knowledge Organiser  [H Unit 15 - Equations and graphs]  



CORE GOOD TO KNOW… HOW TO…. 

● 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 2 is ½

● Turning point - the point where a graph changes 

direction

● Expand double brackets and recognise that double 

brackets form a quadratic expression

● Factorise a quadratic expression and solve

● Use algebra to represent side lengths and then use to 

calculate perimeter/area

● Recognise linear, quadratic, cubic and reciprocal graphs

● Substitute values into an equation to create a table of 

values to plot a quadratic graph

● Know what roots are and be able to find the roots of 

an equation from a graph

● Solve quadratic equation graphically

Year 10 Term 5 Maths Knowledge Organiser  [F Unit 16 - Quadratic equations&graphs]  



CORE GOOD TO KNOW… HOW TO…. 

● 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

Year 10 Term 5 Maths Knowledge Organiser [H Unit 16 - Circle theorems]  



CORE GOOD TO KNOW… HOW TO…. 

Circle

Circumference - πd

Area - πr2

- Measure in squared units, e.g. cm2.

Volume

- Cylinder = area of circle (front face) x length

- Measure in cubic units, e.g. cm3.

π = 3.14… (2d.p.)

- Area : Square/Rectangle = length x width

- Area : Triangle = ½ 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.

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



CORE GOOD TO KNOW… HOW TO…. 

● Changing the subject of an equation means rearranging 

that equation so that letter appears on its own (i.e. y = 

3x shows that y is the subject)

● Algebraic fractions can be worked out the same way as 

normal 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.

● Surds are square roots that cannot be worked out to 

produce an exact value (i.e. √5 is in surd form as it has 

an infinite number of decimal places otherwise)

Year 10 Term 6 Maths Knowledge Organiser [H unit 17 - More algebra]  
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CORE GOOD TO KNOW… HOW TO…. 

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

e.g. 64 x 67 = 611 OR a3 x a5 = a8

● When dividing powers subtract the powers

e.g. 68 ÷ 65 = 63 OR a9 ÷ a5 = a4

● When in brackets multiply the powers

e.g. (84)3 = 812 OR (x5)2 = x10

● Any number to the power of zero is 1

● The reciprocal of any number is 1 divided by the 

number eg: the reciprocal of 3 is ⅓

● 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

a x 10n

Where 1 ≤ a < 10 and n is an integer.

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

Year 11 Term1Maths Knowledge Organiser [F unit 18 - Fractions, Indices&Standard Form]  



CORE GOOD TO KNOW… HOW TO…. 

Vector arithmetic:

Where a is the vector

2a =                3a =                      5a =

We can add vectors by adding the two x components and 

adding the two y components together.

a =                b =

a + b =                      =

Year 11 Term 1 Maths Knowledge Organiser [H unit 18 - Vectors and Geometric Proof]  



CORE GOOD TO KNOW… HOW TO…. 

Year 11 Term 1 Maths Knowledge Organiser[F unit 19 - Congruence, similarity and vectors]  

CORE GOOD TO KNOW… HOW TO…. 

Vector arithmetic:

Where a is the vector

2a =                3a =                      5a =

We can add vectors by adding the two x components and 

adding the two y components together.

a =                b =

a + b =                      =

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



CORE GOOD TO KNOW… HOW TO…. 

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.

Expressions of the form ax, where a is a positive number, are 

called exponential functions.

Year 11 Term 2  Maths Knowledge Organiser [H unit 19 - Proportions and graphs]  



CORE GOOD TO KNOW… HOW TO…. 

● A linear graph is a straight line

● Quadratic, cubic and reciprocal graphs are curved

● A quadratic equation contains a term in x2 but no 

higher power. It can also have x and number terms.

● A cubic contains a term in x3 but no higher power. 

It can also have terms in x2 and x and number 

terms.

Simultaneous equations are equations that are true for 

both variables (letters)

● To solve a simultaneous equation graphically, look at 

the point where both straight lines intersect (cross) 

and write down that coordinate.

● 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, 7y2 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.

When rearranging formulae:

Year 11 Term  Maths Knowledge Organiser [F unit 20 - More algebra]  



CORE GOOD TO KNOW… HOW TO…. 

Perimeter

- Calculated by adding up the length of each of the 

sides.

Circumference of circle - πd

Area

- Square/Rectangle = length x width

- Triangle = ½ x base x height

- Trapezium = ½ x a + b x height

- Circle - πr2

- Measure in squared units, e.g. cm2

Volume

- Cube/cuboid = length x width x height

- Prism = area of cross section (front face) x length

- Cylinder = area of circle (front face) x length

- Measure in cubic units, e.g. cm3.

Right Angle - 90o Angle

Angles on a straight line = 180o

Angles around a point = 360o

Angles in a triangle = 180o

Exterior angles in a polygon = 360o

Pythagoras theorem

a2 + b2 = c2

Expand 3(x + 4)  Multiply what’s inside by 3

3x +12

Factorise 5x - 20 Find HCF and put in brackets

5(x + 4)

Solve 3x + 4 = 40   Use inverse operations to find value of 

x

-4          -4

3x = 36

÷3         ÷3

x = 12

Year 11 Term 3 Maths Knowledge Organiser [Foundation Revision]  



CORE GOOD TO KNOW… HOW TO…. 

We can add vectors by adding the two x components and 

adding the two y components together.

a =                b =

a + b =                      =

Year 11 Term 3 Maths Knowledge Organiser [Higher Revision]  


