
Ratio and scale

Representing a ratio
3:4 

This represents for every 3 sheep there are 4 cows.

This is the whole – sheep and cows together
ORDER
Order is really important. The ratio needs to be 
written in the same order as the information.
For example – For every 2 cats there are 7 dogs

2:7

Pi 𝜋 Circumference =𝜋𝑑

𝜋 𝑥 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟

Ratio in 1:n or n:1
Write the ratio 21:7 in the form n:1

21 : 7
n:   1
3:  1

In this case the 7 needs to become 
1 unit. We need to divide by 7. We
Also need to do this to the other side
21 divided by 7.
So in the form 1:n

Sharing into a given ratio
Joshua and Connor share £420 in the 
ratio 4:3. Work out how much they 
each receive.

Joshua: Connor
4 : 3

Find the value of one part

Whole = £420. There are 7 parts 
altogether.

£420 ÷ 7 = 60
One part = £60

Put back into the question
Joshua 4parts x £60 = £240
Connor 3 parts x £60 = £180

£240, £180

Ratio as a fraction – you can write a ratio as a fraction

As a ratio
Blue : Orange

5   :   4

Simplifying a ratio
10:15  2:3

Cancel the ratio into its lowest form. 
Find the highest common factor of the numbers.
For 10 and 15 this is 5. Therefore we divide both 
values by 5
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Units  - When calculating ratio all parts need to be in the same unit.

Diameter

B B B B B O O O O
As a fraction

5 blue parts + 4 yellow parts = 9 parts      
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑡𝑠 𝑖𝑛 𝑎 𝑔𝑟𝑜𝑢𝑝

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑡𝑠

So the fraction of orange is 
4

9 60 60 60 60 60 60 60

Inside a box there are blue counters and orange 
counters in the ratio 1:4. If there are 12 blue 
counters how many orange counters are there?

Blue : Orange One part =12
1: 4

Orange = 4x12. So there are 48 orange counters

B O O O O

12 12 12 12 12



Multiplicative change

Direct proportion
As one variable changes the other changes at the same rate.

4 toilets rolls = £1.60

We can find the cost of one toilet roll – 40p (£1.60 ÷ 4)

Scale diagrams
Exchange Rates – converting between different currencies

For every £1 I have 1.12 euros

Similar shapes

Scale factor

Conversion Graphs – compare 2 variables

Maps with scale factor

4 toilets rolls = £1.60
2 toilet rolls = 80p

4 toilet rolls = £1.60
20 toilet rolls = £8.00

This is MULTIPLICATIVE 
change 

£1 =1.12 euros
£1 = 1.12 euros
£10 = 11.20 euros

Convert 13.44 euros into pounds
£1 =1.12 euros
£12 = 13.44 euros

Miles

K
ilo

m
etresThis shows that 50 miles = 80 Kilometres

We can use this to calculate other values

Always a straight line as the variables 
increase at the SAME RATE

ANGLES in similar 
shapes DO NOT change

Pick a pair of corresponding lengths

3m : 4.5m 1m : 1.5m

1m : 1.5m 8m : 12m

The missing 
length is 12m

Both quadrilaterals 
angles equal 360˚

Use the corresponding lengths to calculate  LINEAR 
SCALE FACTOR

S.F =
𝐵𝑖𝑔𝑔𝑒𝑟 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑙𝑒𝑛𝑔𝑡ℎ

𝑆𝑚𝑎𝑙𝑙𝑒𝑟 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑙𝑒𝑛𝑔𝑡ℎ

A picture of plane is drawn in the scale 
1:50 For every 1cm on the diagram is 
50cm in real life 

1cm:25m  Ratio needs to be in the same units

For every 1cm 
on the map it is 
25m in real life

1cm:25m
1cm: 2500cm

Both triangles have angles 
which add up to 180˚

If the image is 12cm
Image: real life

1cm:50cm
12cm:600cm

Similar shapes can interlink

The base of the triangle 
has the corresponding 
lengths
5m:15m

x8
÷3

x5

X 0.5

X 10

X 12



Multiplying and dividing fractions

Representing a fraction

Dividing any fractions

Remember to use RECIPROCALS

Cancelling down and quick multiplying The reciprocal when you multiply a 

number by its reciprocal the answer is ALWAYS 
1

Reciprocals for division 

Dividing an integer by a unit fraction

Multiplying unit fractions

Number of parts 
represented

Number of 
parts that 
make the 
whole

Numerator

Denominator

3

4

1

3
×

1

5
=   

1

15

Parts shaded

Total number of parts 

7

8
×

4

11

7 ×1

2 ×11
=
7

222

1 4 and 8 have 
common factors

1÷
1

3
= 3

5 ×
1

5
= 1

1

5
+
1

5
+
1

5
+
1

5
+
1

5
= 1

The reciprocal of 5 is 
1

5

Multiplication by an integer – Repeated addition

Multiplying non-unit fractions

3

5
×
2

3

3

5
×
2

3
=

6

15

Parts shaded

Total number of 
parts

Shade in 
3 parts

Number of columns Number of rows

Repeat this 
number of times 

2 ×
3

4
3

4
+
3

4

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑝𝑎𝑟𝑡𝑠 𝑠ℎ𝑎𝑑𝑒𝑑

𝑊ℎ𝑎𝑡 𝑒𝑎𝑐ℎ 𝑝𝑎𝑟𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑠

2

5
÷
3

4

2

5
×
4

3

8

15

Multiply by a reciprocal gives 
you the same outcome

5 ÷
1

4
= 20

5 x 4 = 20

=
6

4
= 1

2

4
= 1

1

2

Simplified 
version



The four Quadrants

Negative gradients

Lines parallel to the axes

y=x

y=kx

y=x+a

The Cartesian plane

Plotting y=mx+c

Direct proportion

y axis

x axis 

Co-ordinates are written in the form (x,y)

(6,2)

Intersection points

Lines parallel to the y axis create 
vertical lines. They are x = a

Lines parallel to the x axis create 
horizontal lines. They are y = a

a can be any value

All the points on this line 
have an y coordinate of 2.
Therefore the line is y = 2

This means 
the x 
coordinate 
is the same 
of the y 
coordinate.
E.g. (3,3)     
(-10,-10)

If you have a negative x 
value you have a 
negative gradient

E.g. y=-3x+6, y=-x, y + x = 10

These graphs always start at 
(0,0) as they describe the 
relationship.
It is always a straight line 

The bigger the value of k, the steeper the line 

They 
ALWAYS go 
through the 
origin (0,0)Changes the 

steepness of 
the line

All the lines are parallel 
as the gradients are the 
same in this case 1

+a represents the 
translation from 
the graph y=x. So 
y=x +2 move up 2 
places

y = 2x +2 Multiply the x value by 2 
and then add 2. This 
creates the y value

This represents 
the coordinate 
(4,10)
You use these to 
plot the graph

Remember to join 
the points up.

Plot the 
coordinates 
from the table 
onto the 
graph. They 
will create a 
straight line



Scatter graphs

Two-way tables – a clear way to represent DISCRETE information.

Correlation – the type of relationship

The line of best fit 

It is always a STRAIGHT LINE
It DOES NOT need to go through the origin
There should be the same amount of points either side of the line
Interpolation is using the line of best fit to estimate values 
Extrapolation is using the line of best fit to predict data outside the data

Grouped Data we can group data if there is a large spread. It is easier to see all the information 

Ungrouped Data

Representing data

Positive Correlation
As one variable increase 
so does the other 
variable

Negative Correlation
As one variable increases 
the other decreases

No Correlation
No relationship between 
the two variables 

40 people 
were asked in 
total

12 girls picked 
swimming

Discrete Data
The groups do not 
overlap

Continuous Data
Inequalities 
represent the 
subgroups

We do not know the EXACT values

Frequency
The number of times an 
event happens

3 people have 3 
siblings so 9 siblings

Overall there are 18 siblings

We use this 
information to 
plot the scatter 
graph

This helps 
label the 
axes



Sample space
A sample space diagram allows you to clear show outcomes of 
events and helps to ensure you don’t miss out any possibilities.

If you flipped a coin and rolled a dice you can represent the 
outcomes in a sample space.

The possible outcomes are 
S ={1H,2H,3H,4H,5H,6H,1T,2T,3T,4T,5T,6T}

Probability from a sample space
What is the probability of getting and odd number and a tail?
You can circle the possibilities.
There are 3 possibilities out of a total of 18.

Therefore P(odd number and tail) =
3

12

Venn diagrams
40 pupils were asked if they played football or tennis
20 pupils play football, 23 play tennis and 7 play both.

Probability from a two way table – you can use a two way table to find the probability of 

something happening

This two way table shows how girls and
boys get to school.

What is the probability of selecting a girl that walks to school?

P(girl that walks to school) =
24

200

Probability – The chance of something happening

Probability can be represented as a fraction, decimal or 

percentage.

Tables and probability

1 2 3 4 5 6

H 1H 2H 3H 4H 5H 6H

T 1T 2T 3T 4T 5T 6T

Football Tennis

13 7 16

4

The intersection shows 
pupils who play both

To calculate 
those who just 
play football we 
take everyone 
who picked 
football and 
subtract those 
that picked 
both.
20 -7 = 13

We do 23-7 
To calculate 
how many 
picked 
tennis

This shows who 
plays neither 
football or tennis
40 – (13+7+16)

The product 
rule

The number of 
terms in event a

multiplied by

The number of 
terms in event b

The total 
number of 
girls and 
boys asked



Keywords and Definitions

Factors – integers that multiply together to get the original value

Ratio- how two or more numbers compare

Equivalent – of equal value

Scale – the comparison of something drawn to its actual size

Scale factor – how a shape increase/decreases in size

Conversion – the process of changing one variable to another

Numerator – the top number in a fraction, representing the number 

of parts taken

Denominator – the bottom number in a fraction, representing the 

total number of parts

Reciprocal – a pair of numbers that multiply to make one

Quadrant –four quarters of the coordinate plane

Coordinate – a set of values that shoe an exact position

Origin – The point the x-axis and y-axis intercept (0,0)

Outlier – a point that lies outside the trend on a graph

Quantitative – numerical data

Qualitative – non-numerical data – colours, names, pets 

Frequency – the number of times something occurs, the total

Probability – the chance of something happening

Set- a collection of objects

Outcomes – the result of an event happening

Homework
Your homework this term will be…

Read/ Watch/ Listen

Here are some websites to help support you further –

https://corbettmaths.com/
https://www.mymaths.co.uk/

https://vle.mathswatch.co.uk/vle/
https://nrich.maths.org/

https://www.stem.org.uk/resources/collection/2830/mathematics-
enhancement-programme-mep

To complete a weekly MYMATHS task.
www.mymaths.co.uk

https://corbettmaths.com/
https://www.mymaths.co.uk/
https://vle.mathswatch.co.uk/vle/
https://nrich.maths.org/
https://www.stem.org.uk/resources/collection/2830/mathematics-enhancement-programme-mep
https://www.mymaths.co.uk/

