
Equality and Equivalence 
Year 7 – Algebraic thinking…

KeywordsWhat do I need to be able to 
do? 

By the end of this unit you should be able 
to: 
• .Form and solve linear equations 
• Understand like and unlike terms
• Simplify algebraic expressions

Equality: two expressions that have the same value
Equation: a mathematical statement that two things are equal
Equals: represented by ‘=‘ symbol – means the same 
Solution: the set or value that satisfies the equation
Solve: to find the solution.
Inverse: the operation that undoes what was done by the previous operation. (The opposite operation)
Term: a single number or variable 
Like: variables that are the same are ‘like’
Coefficient: a multiplicative factor in front of a variable e.g. 5x (5 is the coefficient, x is the variable) 
Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equals sign)

Equality 
2 + 14 = 5 + 5 + 6

1616

“Is equal 
to”

Saying it out loud sometimes helps you to understand equality 
The sum

 on the left has the sam
e 

result as the sum
 on the right

Fact Families

20

13 7

M
odel the inform

ation

13 + 7 = 20
7 + 13 = 20

20 – 7 = 13
20 – 13 = 7 

Fact Fam
ily

14

𝑥 10

𝑥 + 10 = 14
10 + 𝑥 = 14

14 – 10 = 𝑥
14 - 𝑥 = 10

y

ttt
t + t + t = y
3 x t = y
3t = y

y – t – t = t
y ÷ 3 = t 
y ÷ t = 3

Use a bar model to display the relationships between terms and numbers.

Solve one step equations (+/-) There is more to this than just 
spotting the answer

x + 42 = 59

59

x 42

x + 42 = 59
42 + x = 59

59 – x = 42
59 – 42 = x

x + 42 59

-42

Don’t forget you know how 
to use function machines

Solve one step equations ( x/÷)

f = 5
4

f

5 5 5 5

f ÷ 4 = 5
f ÷ 5 = 4

5 x 4 = f
4 x 5 = f

5 x 4 f

÷ 4

Don’t forget you know how 
to use function machines

Like and unlike terms
Like terms are those whose variables are he same

3and are like terms

the variable is 
the same

3

the variables are 
NOT the same

are unlike terms

Examples and non-examples 

Like terms Un-like terms

y, 7y
2x2, x2

ab, 10ba
5, -2

y, 7x
2x2, 2c2

ab, 10a
5, -2t

Note here ab and ba are commutative operations, so are still like terms

Equivalence
Check equivalence by substitution 
e.g. m=10

5m 2 x 2m 7m – 3m
5 x 10
= 50

2 x (2x10)
= 2 x 20

= 40

(7x10) – (3x10)
= 70 – 30

= 40 

Equivalent expressions
Repeat this with various values for m to check

5m

2 x 2m

7m – 3m

4m

4m

Collecting like terms     symbol 
The      symbol means equivalent to. 

It is used to identify equivalent expressions

Collecting like terms
Only like terms can be combined

4x  +5b  –2x +10b

4x  +5b  –2x +10b

2x + 15b

Common misconceptions 

2x + 3x2 + 4x           6x + 3x2

Although they both have the x variable x2 and x terms are un-
like terms so can not be collected 
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Ones Tenths hundredths

Year 7 – Place Value and proportion
Ordering integers and decimals

Keywords
Approximate: To estimate a number, amount or total often using rounding of numbers to make them easier to calculate with

Integer: a whole number that is positive or negative

Interval: between two points or values

Median: A measure of central tendency (middle, average) found by putting all the data values in order and finding the middle 
value of the list.

Negative: Any number less than zero; written with a minus sign.

Place holder: We use 0 as a place holder to show that there are none of a particular place in a number

Place value: The value of a digit depending on its place in a number.  In our decimal number system, each place is 10 times 
bigger than the place to its right

Range: The difference between the largest and smallest numbers in a set

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.

What do I need to be able to do? 

By the end of this unit you should be able to: 
• Understand place value and the number 

system including decimals
• Understand and use place value for decimals, 

integers and measures of any size
• Order number and use a number line for 

positive and negative integers, fractions and 
decimals; 

• use the symbols =,≠, ≤,≥
• Work with terminating decimals and their 

corresponding fractions
• Round numbers to an appropriate accuracy
• Describe, interpret and compare data 

distributions using the median and range

Integer Place Value

Three billion, one hundred and forty eight million, 
thirty three thousand and twenty nine
1 billion 1, 000, 000, 000
1 million 1. 000, 000

Intervals on a number line

Divide the difference by the number of intervals (gaps)..
E..g. 100 ÷ 5 = 2020 40 60 80

Rounding to the nearest power of ten
5495 to the nearest 1000

5000 6000

5475 to the nearest 100

5400 5500

5475 to the nearest 10

5470 5480

If the number is halfway between we “round up”

Compare integers using <,>,=,≠
< less than
> greater than
= equal to
≠ not equal to

=
=
<

Example 2
150   154   148   
137   160    158

Placeholder

Range Median
Difference between the biggest and smallest

3   9    8   12
Range: Biggest value  – Smallest value   

12 – 3 = 9

Range = 9

Spread of the values The middle value

Example 1
4 3   9    8   12

Median:  put the in order     3   4   8   9   12
find the middle number 3   4   8 9   12

Median:  put the in order    
137  148  150  154  158  160

There are 2 middle numbers
Find the midpoint 152

ones tenths hundredths

0 ones, 5 tenth and 2 hundredths
0 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.01 + 0.01

= 0 + 0.5 + 0.02
= 0.52

Decimals 

We say 
“nought point five two”

Five tenths and two 
hundredths

Decimal intervals on a number line

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.02 0.04 0.06 0.08

0.2 0.4 0.6 0.8 1.2 1.4 1.6 1.8 2

One whole spit into 10 parts makes tenths = 0.1
One tenth split into 10 parts makes hundredths = 0.01

Comparing decimals Which the largest of 0.3 and 0.23?

Ones Tenths hundredths
0.3 > 0.23

“There are more counters in the furthest 
column to the left”

0.30
0.23

Comparing the values both with 
the same number of decimal 

places is another way to 
compare the number of tenths 

and hundredths

Round to 1 significant figure

370 to 1 significant figure is 400
37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
0.37 to 1 significant figure is 0.4
0.00000037 to 1 significant figure is 0.0000004

Round to the first non 
zero number
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FDP equivalence 
Year 7 – place value and proportion…

KeywordsWhat do I need to be able to 
do? 

By the end of this unit you should be able 
to: 
• .Convert fluently between fractions, 

decimals & percentages

Fraction: how many parts of a whole we have
Decimal: a number with a decimal point used to separate ones, tenths, hundredths etc.
Percentage: a proportion of a whole represented as a number between 0 and 100
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
Interval: a range between two numbers 
Tenth: one whole split into 10 equal parts
Hundredth: one whole split into 100 equal parts
Sector: a part of a circle between two radius (often referred to as looking like a piece of pie)
Recurring: a decimal that repeats in a given pattern

Tenths and hundredths 

On
e

W
ho

le 
= 

1

One tenth (one whole split into 10 equal parts) =       = 0.1  

One hundredth (one
whole split into 

100 equal parts)
=          = 0.01

ones tenths hundredths

1

10

1

100 0 ones, 5 tenth and 2 hundredths
0 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.01 + 0.01

= 0 + 0.5 + 0.02
= 0.52

On a number line

One whole – split into 10 equal parts 

One tenth =     = 0.1

One tenth – split into 10 equal parts 

One hundredth =        = 0.01

1

10

1

100

Fifths

On
e

W
ho

le 
= 

1

One fifth (one whole split into 5 equal parts) =       = 0.2 
1

5

Twenty hundredths

One Whole = 1

One tenth

Two tenths = one fifth

Quarters

On
e

W
ho

le 
= 

1

One quarter (one whole split into 4 equal parts)  =     = 0.25
1

4
Twenty five hundredths

One whole One half
= 0.5

One quarter = 0.25

Percentages on a hundred grid
100% = a whole = 100 hundredths

7 hundredths 
7 out of 100

7%

7 
hu

nd
re

dt
hs

3 hundredths

6 tenths

6 tenths and 3 
hundredths 

63 hundredths 
63%

Convert FDP

Simple pie charts

A pie chart has 360⁰ 
so all FDP calculations 
are out of 360

Split into 10 parts
= 10% = 36⁰

Split into 2 parts
=  50% = 180⁰

Split into 5 parts
=  20% =  72⁰

Equivalent fractions
Represent equivalence with fraction walls

Fractions – on a diagram

The denominator is represented by  EQUALLY 
sized parts – this is split into quarters

Fractions – on a number line

One whole split into 18 
equal parts
18 is the denominator

This point is at the 6th part
6 is the numerator 6

18

3
9

1
3

70
100

Using a 
calculator

This will give you the answer 
in the simplest form

S   D Convert to a decimal

× 100 converts to a 
percentage

This also 
means 

70 ÷ 100

70 out of 100 
squares

70 “hundredths”
= 7 “tenths”

0.7

70 hundredths 
= 70%

Be careful of recurring decimals
e.g = 0.3333333

= 0. ሶ3

:

1
3

The dot above the 3
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Year 7 – application of number
Solving problems with addition and subtraction

Keywords
Commutative: changing the order of the operations does not change the result
Associative: when you add or multiply you can do so regardless of how the numbers are grouped
Inverse: the operation that undoes what was done by the previous operation. (The opposite operation)
Placeholder: a  number that occupies a position to give value
Perimeter: the distance/ length around a 2D object
Polygon: a 2D shape made with straight lines
Balance: in financial questions – the amount of money in a bank account
Credit: money that goes into a bank account
Debit: money that leaves a bank account

What do I need to be able to do? 

By the end of this unit you should be able to: 
• Understand properties of addition/ subtraction
• Use mental strategies for addition/subtraction
• Use formal methods of addition/Subtraction for integers
• Use formal methods of addition/Subtraction for decimals
• Solve problems in context of perimeter
• Solve problems with finance, tables and timetables
• Solve problems with frequency trees
• Solve problems with bar charts and line charts

@whisto_maths

Addition/ Subtraction with integers

Modelling methods for addition/ subtraction
• Bar models
• Number lines 
• Part/ Whole diagrams

Addition is commutative

6     +     3   =   3    +    6

The order of addition does not 
change the result

Subtraction the order has to stay the same

• Number lines help for addition and 
subtraction

• Working in 10’s first aids mental 
addition/ subtraction

• Show your relationships by writing
fact families 

Formal written methods

Remember the place value of each column.
You may need to move 10 ones to the ones 
column to be able to subtract

Addition/ Subtraction with decimals

The decimal place acts as the 
placeholder and aligns the other values

0 can be used 
to fill empty 

places with value

If           represents 1 instead of 100

Revisit Fraction – Decimal 
equivalence

5.43 + 0.8

Solve problems with perimeter

8 cm 8 cm

𝑥 cm

Perimeter is the length around the outside of a polygon

The triangle has a perimeter of 25cm.
Find the length of 𝑥

8cm + 8cm + 𝑥cm = 25cm
16cm + 𝑥cm = 25cm

𝑥cm = 9cm

Isosceles 
Triangle
notation

Solve problems with finance

Profit= Income - Costs

Credit – Money coming into an account

Debit – Money leaving an account

Money uses a two decimal place system.
14.2 on a calculator represents £14.20 

Check the units of currency – work in the same 
unit

Tables and timetables 

Distance tables

This shows the distance between 
Glasgow and London.
It is where their row and column intersects

Bus/ Train timetables Each column represents a journey, each 
row represents the time the ‘bus’ arrives 
at that location

TIME CALCUALTIONS – use a number line

Two-way tables

Where rows and columns intersect is the 
outcome of that action.

Frequency trees Bar and line charts
60 people visited the zoo one Saturday 
morning. 
26 of them were adults. 13 of the adult's 
favourite animal was an elephant. 24 of 
the children’s favourite animal was an 
elephant.

60

26
13

24
34

10

13

The overall total
“60 people’

A frequency tree is made up from part-whole models. 
One piece of information leads to another

Probabilities or statements can 
be taken from the completed 
trees
e.g. 34 children visited the zoo 

Use addition/ subtraction methods to 
extract information from bar charts.

e.g. Difference between the number of
students who walked and took the bus.
Walk frequency – bus frequency

When describing changes or making predictions. 
• Extract information from your data source
• Make comparisons of difference or sum of values.
• Put into the context of the scenario



Year 7 – application of number
Solving problems with multiplication and division

Keywords
Array: an arrangement of items to represent concepts in rows or columns  
Multiples: found by multiplying any number by positive integers
Factor: integers that multiply together to get another number. 
Mili: prefix meaning one thousandth 
Centi: prefix meaning one hundredth. 
Kilo: prefix meaning multiply by 1000
Quotient: the result of a division
Dividend: the number being divided
Divisor: the number we divide by.

What do I need to be able to do? 

By the end of this unit you should be able to: 
• Understand and use factors
• Understand and use multiples
• Multiply/ Divide integers and decimals by powers 

of 10
• Use formal methods to multiply
• Use formal methods to divide
• Understand and use order of operations
• Solve area problems
• Solve problems using the mean

@whisto_maths

Factors
Arrays can help represent factors

Factors of 10 
1, 2, 5, 10 5 x 2 or 2 x 5

10 x 1 or 1 x 10

The number itself is 
always a factor

Square numbers have an ODD number of factors

Factors of 4 
1, 2, 4 

Factors of 36 
1, 2, 3, 4, 6, 9, 12, 18, 36 

Be strategic 
- Lay factors out in 

pairs can help you not to 
miss any

Multiples

4 4 4 4 4

Bar models can represent by something is a multiple. E.g. 20 is a multiple of 4

Multiply/ Divide by powers 
of 10

:Lowest Common Multiples LCM of 9 and 12

9

12

9, 18, 27, 36, 45, 54

12, 24, 36, 48, 60

LCM = 36

The first time their 
multiples match

3 x 100 = 300

0.03 x 100 = 3

Repeated multiplication and division by  powers 
of 10 is commutative

÷ 10 then ÷ 10       ÷ 100

Metric conversions
Useful Conversions mm cm m km

÷ 𝟏𝟎

g kg ml L

Multiplication methods

Long 
multiplication

(column)

Grid method

Repeated 
addition

Less effective method especially 
for bigger multiplication 

Estimations: Using estimations allows a 
‘check’ if your answer is reasonable 

Multiplication with decimals

Perform multiplications as integers
e.g. 0.2 x 0.3 2 x 3

Make adjustments to your answer to 
match the question: 0.2 x 10 = 2

0.3 x 10 = 3
Therefore 6 ÷ 100 = 0.6

Division methods

3584 ÷ 7 = 512

Short division Complex division

÷ 24 = ÷ 6 ÷ 4 
Break up the divisor using 

factors
Division with decimals

The placeholder in division methods is essential – the decimal lines up on the dividend and the quotient

240 ÷2 24 ÷ 0.2 2.4 ÷ 0.02 

All give the same solution as represent the same proportion. 
Multiply the values in proportion until the divisor becomes an integer

Order of operations 

Brackets

Indices or roots

Multiplication or division

Addition or subtraction

If you have multiple operations from the 
same tier work from left to right

e.g. 10 – 3 + 5 10 - 3 7 + 5

6 x 4 + 8 x 2

24 16+ = 40

Area problems Mean problems
Rectangle
Base x Perpendicular height

Parallelogram/ Rhombus
Base x Perpendicular height 

Triangle 
½ x Base x Perpendicular height

A triangle is half the size of the 
rectangle it would fit in

Mean – a measure of average 
It gives an idea of the central value

Lilly, Annie and Ezra have the following cubes

Lilly
Annie
Ezra

24 in 
total

Finding the mean amount is the average amount each 
person would have if shared out equally

Lilly Annie Ezra

The mean number of blocks would be 8 each

÷ 𝟏𝟎𝟎 ÷ 𝟏𝟎𝟎𝟎 ÷ 𝟏𝟎𝟎𝟎 ÷ 𝟏𝟎𝟎𝟎

× 𝟏𝟎𝟎𝟎× 𝟏𝟎𝟎𝟎× 𝟏𝟎𝟎𝟎× 𝟏𝟎𝟎× 𝟏𝟎



Year 7 – Fractional Thinking 
Addition and subtraction of fractions

Keywords
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 
Substitute: replace a variable with a numerical value 
Place value: the value of a digit depending on its place in a number.  In our decimal number system, each place is 
10 times bigger than the place to its right

What do I need to be able to do? 
By the end of this unit you should be able to: 
• Convert between mixed numbers and fractions
• Add/Subtract unit fractions (same denominator)
• Add/Subtract fractions (same denominator)
• Add/Subtract fractions from integers
• Use equivalent fractions
• Add/Subtract any fractions
• Add/Subtract improper fractions and mixed 

numbers
• Use fractions in algebraic contexts
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Representing Fractions

𝟏

𝟒

is represented in 
all the images

𝟏 ÷ 𝟒

Mixed numbers and fractions
𝟕

𝟓

𝟏
𝟐

𝟓

Improper fraction

Mixed number

In this model 5 
parts make up a 
whole

Fractions can be 
bigger than a whole

Add/Subtract unit fractions

= 
𝟐

𝟏𝟐

1

4
+ 
1

4
= 
2

4

With the same denominator ONLY the numerator is added 
or subtracted  

Add/Subtract fractions

Same denominator

Same denominator

= 
5

7

1

3

2

3 + 
2

3
+ 
2

3

Sequences

Represent this on a 
number line to help

Add/Subtract from integers

1-
2

6
=

4

6

3 +
1

6

= 3
1

6

The denominator indicates the number 
of parts a whole is made up of

Equivalent fractions

2

3

4

6
=

1

3
=
2

6

Numerator and
denominator have
the same multiplier

Add/Subtraction fractions (common multiples)
Addition/Subtraction needs a common denominator 

6

10
+

7

10

13

10

Add/Subtraction any fractions 
4

5
−
2

3
12

15

10

15

=
2

15

Use equivalent fractions to find a common multiple for both denominators

Add/Subtraction fractions (improper and mixed) Fractions in algebraic contexts

2
1

5
− 1

3

10

2
2

10

22

10

13

10
= 

9

10

• Convert to an improper fraction
• Calculate with common denominator 

Partitioning method

2
1

5
− 1

3

10
= 2

2

10
− 1

3

10
= 2

2

10
− 1 −

3

10
=  1

2

10
−

3

10
=  

9

10

Fractions and decimals

Apply inverse operations

𝑘 = 2 +
5

8

Form expressions with fractions

𝑏 +
7

9
𝑏 +

7

9

Substitution

𝑝 = 5 𝑚 = 2

𝑝

8
+
1

𝑚

5

8
+
1

2

1

10
= 0.1

1

100
= 0.01

Example

6

10
+

3

10

0.6 + 0.3

Remember to use equivalent 
fractions and common 
denominators



Year 7 – reasoning with number 
Developing number sense

Keywords

Commutative: changing the order of the operations does not change the result
Associative: when you add or multiply you can do so regardless of how the numbers are grouped
Dividend: the number being divided
Divisor: the number we divide by. 
Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equals sign
Equation: a mathematical statement that two things are equal
Quotient: the result of a division

What do I need to be able to do? 

By the end of this unit you should be able to: 
• Know and use mental addition/ subtraction 
• Know and use mental multiplication/ division
• Know and use mental arithmetic for decimals
• Know and use mental arithmetic for fractions
• Use factors to simplify calculations
• Use estimation to check mental calculations
• Use number facts 
• Use algebraic facts
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Mental methods for addition/ subtraction
Addition is commutative

6     +     3   =   3    +    6

The order of addition does not 
change the result

Subtraction the order has to stay the same

• Number lines help for addition 
and subtraction

• Working in 10’s first aids 
mental addition/ subtraction

Mental methods for multiplication/ division
Multiplication is commutative 

2  × 4   =   4  × 2 

The order of 
multiplication does not 

change the result

Partitioning can help multiplication

24 x 6 =  20 x 6  +  4 x 6
= 120 + 24
= 144

Division is not associative

Chunking the division can help 4000 ÷ 25
“How many 25’s in 100” then how many chunks 
of that in 4000.

Mental methods for decimals
Multiplying by a decimal <1 will make the original value smaller e.g x 0.1 = ÷ 10 

Methods for multiplication 1.2 x 0.03

Methods for addition 2.3+2.4

Methods for division 1.5 ÷ 0.05

1.5 ÷ 0.05

150 ÷ 5  = 30  

x100 x100

Multiply by powers of 10 until the 
divisor becomes an integer

Mental methods for fractions Use bar models where possible

I’ve spent 
2

5
of my money. I have 

£21 left

How much did they have to begin with?

£21 £14

3

3

What is 
5

3
of £15?

2

3+

£15

Using factors to simplify calculations

Estimation Number facts Algebraic facts 

30 x 16

10 x 3 x 4 x 4

2 x 5 x 3 x 2 x 2 x 2 x 2

10 x 3 x 2 x 8

16 x 10 x 3

Multiplication is commutative 
Factors can be multiplied in any order

Estimations are useful – especially when using fractions 
and decimals to check if your solution is possible. 

Most estimations round to 1 significant figure

Estimations are useful – especially when using fractions 
and decimals to check if your solution is possible. 

210 + 899 < 1200

This is true because even if both numbers 
were rounded up, they would reach 

300 + 900. 
The correct estimation would be 

200 + 900 = 1100.

124 x 5 = 620Use

For multiplication, each value that is 
multiplied or divided by powers of 10 needs 

to happen to the result

620÷ 12.4 = 50

For division you must consider the impact of 
the divisor becoming smaller or bigger. 
Smaller – the answer will be bigger
(It is being shared into less parts)

Bigger – the answer will be smaller
(It is being shared into more parts)

a + b = 5

2a + 2b = 10 Everything x 2

0.1a + 0.1b = 0.5

Everything ÷ 10

a + b + 2 = 7

The unknown 
quantity isn’t 

changing but the 
variables change 
what is done to 
give the result. 

Add 2 to the total 



Year 7 – reasoning with number 
Prime numbers and Proof

Keywords
Multiples: found by multiplying any number by positive integers
Factor: integers that multiply together to get another number. 
Prime: an integer with only 2 factors. 
Conjecture: a statement that might be true (based on reasoning) but is not proven. 
Counterexample: a special type of example that disproves a statement. 
Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equals sign)
HCF: highest common factor (biggest factor two or more numbers share)
LCM: lowest common multiple (the first time the times table of two or more numbers match) 

What do I need to be able to do? 

By the end of this unit you should be able to: 
• Find and use multiples
• Identify factors of numbers and expressions
• Recognise and identify prime numbers
• Recognise square and triangular numbers
• Find common factors including HCF
• Find common multiples including LCM
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Multiples
Arrays can help represent factors

Factors of 10 
1, 2, 5, 10

3, 6, 9, 12, 15…

All the numbers in this lists below are multiples of 3.

3𝑥, 6𝑥, 9𝑥…

𝑥 could take any value and 
as the variable is a multiple of 
3 the answer will also be a 

multiple of 3

This list continues and doesn’t 
end

4.5 is not a multiple of 3 
because it is 3 x 1.5

Not an integer

Non example of a multiple

FactorsThe “times table” of a given number

5 x 2 or 2 x 5
10 x 1 or 1 x 10

The number itself is 
always a factor

𝑥 𝑥 𝑥 𝑥 𝑥 𝑥

𝑥 𝑥
𝑥 𝑥

𝑥 𝑥

𝑥 𝑥 𝑥

𝑥 𝑥 𝑥

Factors and expressions

6𝑥 × 1  OR  6 × 𝑥

2𝑥 × 3 3𝑥 × 2

Factors of 6𝒙
6, 𝑥, 1, 6𝑥, 2𝑥, 3, 3𝑥, 2

Prime numbers
• Integer 
• Only has 2 factors
• and itself

2

The first prime number 
The only even prime number

2, 3, 5, 7 , 11, 13, 17, 19, 23, 29…

Learn or how-to quick recall…

Square and triangular numbers

1, 4, 9, 16, 25, 36, 49, 64 …

Square numbers

odd even odd

Representations are useful to understand 
a square number n2

Triangular numbers

1, 3, 6, 10, 15, 21, 28, 36, 45…

Representations are useful – an extra counter is added to each new row
Add two consecutive triangular numbers 

and get a square number

Common factors and HCF 1 is a common factor of all numbers

Common factors are factors two or more numbers share

HCF – Highest common factor

HCF of18 and 30

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

30 1, 2, 3, 5, 6, 10, 15, 30

Common factors 
(factors of both numbers) 
1, 2, 3, 6

HCF = 6

6 is the biggest factor they share

Common multiples and LCM Common multiples are multiples two or more numbers share

LCM – Lowest common multiple

LCM of 9 and 12

9

12

9, 18, 27, 36, 45, 54

12, 24, 36, 48, 60

LCM = 36 The first time their 
multiples match

Comparing fractions
Compare fractions 

using a LCM 
denominator

6

10
and 

7

10

Product of prime factors 

30

2 15

5 3

Multiplication is commutative 

30

3 10

2 5

30

5 6

2 3

All three prime factor trees represent the same decomposition

Multiplication 
part-whole 

models

30 = 2 x 3 x 5
Multiplication of prime factors

Using prime factors for predictions

e.g. 60 30 x 2 2 x 3 x 5 x 2

150     30 x 5     2 x 3 x 5 x 5 

Conjectures and counterexamples 

Conjecture

A pattern that is 
noticed for many 

cases 

Counterexamples

This sequence isn’t doubling it 
is adding 2 each time

Only one counterexample
is needed to disprove a

conjecture


