
KeywordsWhat do I need to be able 
to do? 
By the end of this unit you should be able to: 
• Convert between FDP less than and

more than 100.
• Increase or decrease using multipliers.
• Express an amount as a percentage.
• Find percentage change.

Convert FDP
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

Fraction/ Percentage of amount

Convert FDP < and > 100%

100 hundredths
10 tenths

100%

40 hundredths
4 tenths

40%

140 hundredths
14 tenths

140%100%+40%
1 + 0.40
= 1.40

Percentage decrease: Multipliers
100%

42% Decrease by 58%

Percentage increase: Multipliers
100% 12%

100% + 12% = 112%

1.00 + 0.12 = 1.12

100% - 58% = 42%

1.00 – 0.58 = 0.42
Multiplier

Less than 1

Multiplier
More than 1

Increase by 12%

Express as a % - Non-calculator Percent – per hundred

7 per every 10 are orange

7 .
10

This means that 70 per every 100 
are orange 70 .

100
70%

27 per every 50 shaded

27 .
50

54 per every 100 shaded

54 . 
100

54%

Equivalent fractionsDenominator 100

Express as a % - Calculator

13 .
30

Can’t use equivalence 
easily to find ‘per 

hundred’

13 .
30

This the same as 
13 ÷ 30

× 100
43.3333….%

43%

Decimal percentages 
are still a percentage. 

Percentage change

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

100%

£200

£125

Percentage loss 

All values of change 
compare to the 
ORIGINAL value 

Difference in value   .
Original value

× 10075 
200

× 100 =37.5%

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

100%

£180,000

Percentage profit

36000 

180000
× 100 =20%

Money made (profit value)

Find 
3

5
of £60 £12 £12 £12 £12 £12

£36

Remember
3

5
= 60%

10% of £60 =  £6
50% of £60 =  £30

60% of £60 =  £36

Remember
3

5
= 60% = 0.6

60% of £60
= 0.6 x 60

= £36

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. 
Reduce: to make smaller in value.
Growth: to increase/ to grow.
Integer: whole number, can be positive, negative or zero.
Invest: use money with the goal of it increasing in value over time (usually in a bank).

Choose appropriate method

The language and wording of 
the question is the key.

Have you represented the question in a 
bar model?

Can you use a calculator? 
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Keywords
Inequality: an inequality compares who values showing if one is greater than, less than or 
equal to another 
Variable: a quantity that may  change within the context of the problem
Rearrange: Change the order
Inverse operation: the operation that reverses the action 
Substitute: replace a variable with a numerical value 
Solve: find a numerical value that satisfies an equation

What do I need to be able 
to do? 

By the end of this unit you should be able to: 
• Solve inequalities with negative numbers
• Solve equations with unknowns on both sides
• Solve inequalities with unknowns on both

sides
• Substitute into formulae and equations
• Rearrange formulae

Form and solve inequalities

Solve

Two more than treble my 
number is greater than 11

Find the possible range of values

3x + 2 > 11

x ÷3 -2 11

x > 3

Solve equations with brackets

3 (2x + 4) = 30

6x + 12 = 30

6x = 18
x = 3 

Expand the brackets

-12 -12

÷ 6 ÷ 6

Inequalities with negatives

2 – 3x  > 17
+ 3x + 3x

2  > 17 + 3x
-17-17

-15 > 3x

-5 > x

2 – 3x  > 17
-2 -2
– 3x  > 15

x  > -5

÷3÷3

÷-3÷-3

x is true for any value 
smaller than -5

CHECK IT!
2 – 3(-6) = 20
TRUE/ CORRECT

-5-7 -3

Smaller Bigger

x is true for any value 
bigger than -5

This cannot be 
true…

Method 1:

Method 2

Make x positive first

Keep the negative x

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

inequality 

x  < -5

Equations with unknown on both sides 

4x + 5 = 3x + 24 x x x x 5
x x x 24-3x -3x

x x x x 5
x x x 24

x + 5 = 24

-5-5

x = 19

Inequalities with unknown on both sides 
Solving inequalities has the same method as 

equations

5 ( x + 4) < 3 ( x + 2)

5x + 20 < 3x + 6
2x + 20 < 6

2x < - 14 
x < - 7

Check it!

5 ( -8 + 4) < 3 ( -8 + 2)

5 ( -4 ) < 3 ( -6 )
-20 < -18

-20 IS smaller than -18

Formulae and Equations
Formulae – all expressed in symbols Equations – include numbers and can be solved

Substitute in values 

Rearranging Formulae (one step)

x

y z

x = y + z

Rearrange to make y the subject.
y = x - z

y +z x

y -z x

Using inverse operations or fact 
families will guide you through 

rearranging formulae

Rearranging can also be checked by substitution. 

Language of rearranging…. 

Make XXX the subject

Change the subject

Rearrange

Rearranging Formulae (two step)
In an equation (find x) In a formula (make x the subject)

4x – 3 = 9
+3 +3

4x = 12
÷ 4 ÷ 4

x = 3

xy – s = a
+ s + s
xy = a + s
÷ y ÷ y

x = a + s
y

The steps are the same for solving and rearranging

Rearranging is often needed when using y = mx + c 

e.g. Find the gradient of the line 2y -4x = 9
Make y the subject first y = 4x + 9

2
Gradient = 4= 2 

2
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Keywords
Sequence: items or numbers put in a pre-decided order
Term: a single number or variable 
Position: the place something is located
Rule: instructions that relate two variables
Linear: the difference between terms increases or decreases by the same value each time
Non-linear: the difference between terms increases or decreases in different amounts 
Difference: the gap between two terms
Arithmetic: a sequence where the difference between the terms is constant
Geometric: a sequence where each term is found by multiplying the previous one by a fixed non zero number

What do I need to be able 
to do? 
By the end of this unit you should be able 
to: 
• Describe and continue both linear and

non-linear sequences
• Explain term to term rules for linear

sequence
• Find missing terms in a linear sequence

Count the 
number of 
circles or 
lines in 
each image

1 3 5

Describe and continue a sequence diagrammatically 

+2 +2

What will the 
next number 
be? Can you 
draw this?

Predict and check terms

+2 +2

Predictions:
Look at your pattern and 
consider how it will increase.

e.g. How many lines in pattern
6?
Prediction - 13
If it is increasing by 2 each
time - in 3 more patterns
there will be 6 more lines

3 5 7

9 11 13

CHECK – draw the next terms

Position: the place in the sequence

Sequence in a table and graphically

1 2 3

Term: the number or variable
(the number of squares in each image)

3 5 7

“The term in 
position 3 
has 7 squares” 

In a table

+2 +2

Graphically  

Because the terms increase by the same addition each time this 
is linear – as seen in the graph

Linear and Non Linear Sequences
Linear Sequences – increase by addition or subtraction and the same amount each time

Non-linear Sequences – do not increase by a constant amount – quadratic, geometric 
and Fibonacci. 
• Do not plot as straight lines when modelled graphically
• The differences between terms can be found by addition, subtraction, multiplication or

division.

Fibonacci Sequence – look out for this type of sequence

1 1 2 3 5 8 …0

Each term is the sum of the previous two terms.

Continue Linear Sequences 

7, 11, 15, 19…
How do I know this is a linear sequence? 
It increases by  adding 4 to each term.
How many terms do I need to make this conclusion?
At least 4 terms – two terms only shows one difference not if this difference is 
constant. (a common difference).
How do I continue the sequence? 
You continue to repeat the same difference through the next positions in the 
sequence.

Continue non-linear Sequences 

1, 2, 4, 8, 16 …
How do I know this is a non-linear sequence? 
It increases by multiplying the previous term by 2. – this is a geometric sequence because the 
constant is multiply by 2
How many terms do I need to make this conclusion?
At least 4 terms – two terms only shows one difference not if this difference is constant. (a 
common difference).
How do I continue the sequence? 
You continue to repeat the same difference through the next positions in the sequence.

Explain term-to-term rule How you get from term to term

Try to explain this in full sentences not just with mathematical notation. 
Use key maths language – doubles,  halves, multiply by two, add four to the previous term etc.

To explain a whole sequence you need to include a term to begin at…

The next term is 
found by tripling 

the previous term.
The sequence 
begins at 4.

4, 12, 36., 108…

First term

x3 x3 x3



Keywords
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
Order: to place a number in a determined sequence
Part: a section of a whole 
Equivalent: of equal value
Factors: integers that multiply together to get the original value
Scale: the comparison of something drawn to its actual size. 

What do I need to be able 
to do? 

By the end of this unit you should be able to: 
• Simplify any given ratio
• Share an amount in a given ratio
• Solve ratio problems given a part

Solutions should be modelled, explained and 
solved.

Representing a ratio “For every 5 boys there are 3 girls”

This represents the 3 girlsThis represents the 5 boys

This is the “whole” – boys and girls together

This represents the 3 girls

This represents the 5 boys

This is the 
“whole” –
boys and girls 
together

Double Number Line

5:3

Order is Important
“For every dog there are 2 cats”

Dogs: Cats

1:2
The ratio has to be written in the 
same order as the information is 

given.
e.g. 2:1 would represent 2 dogs for

every 1 cat.

Simplifying a ratio Cancel down the ratio to its lowest form

6:4
“For every 6 days of rain there are 4 days of sun”

rain sun

Find the biggest common 
factor that goes into all 
parts of the ratio

For 6 and 4 the biggest 
factor (number that 
multiplies into them is 2) 3:2

÷ by 2

“For every 3 days of rain there are 2 days of sun” – when this happens twice the ratio becomes 6:4.

Ratio 1:n (or n:1)
This is asking you to cancel down until the part 

indicated represents 1.

Show the ratio 4:20 in the ratio of 1:n

4 : 20

1 : 5

The 
question 
states that 
this part 
has to be 
1 unit.
Therefore
Divide by 4

This side 
has to be 
divided by 
4 too – to 
keep in 
proportion

*H* the n part does not have to be an integer 
for this type of question

Units are important:
When using a ratio – all parts should be in the same units

Useful Conversions 
mm cm m km

x10 x100 x1000

÷1000÷100÷10

g kg
x1000

÷1000

ml L
x1000

÷1000

Sharing a whole into a given ratio
James and Lucy share £350 in the ratio 3:4.

Work out how much each person earns

James: Lucy

3 : 4

James

Lucy

£350

Model the Question

Find the value of one part

= one part 
= £50

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

£350 ÷ 7 = £50

James = 3 x £50 = £150

Lucy = 4 x £50 = £200

£350

James: Lucy

3 : 4
£150:£200

Put back into the question

x 50x 50

Finding a value given 1:n (or n:1)

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

there? 

Model the Question

Blue : Red

5 : 1

Blue pens

Red pens
One unit
= 10 pens= one part 

= 10 pens

Put back into the question
Blue pens = 5 x 10 = 50 pens

Red pens = 1 x 10 = 10 pens

Blue : Red

5 : 1
50: 10

x 10x 10

There are 50 Blue Pens

Ratio as a fraction

Trees: Flowers

3 : 7

Trees

Flowers

Ratio 
Fraction

Total number of parts

Number of parts of in group

10

3

Fraction of treesThere are 3 parts for trees

Tree parts 3 + Flower parts 7 = 10

Pi ∏ Circumference

Diameter The ratio of a circles
circumference to its 

diameter 
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