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Area: Numbers and the number system
Criterion: 11. Understand and calculate using ratios, direct proportion and inverse proportion 
 
Ratios 

What is a ratio?
A ratio tells us how much to split an amount of something by. It can also tell us how much of one thing there is compared to another.

Why use ratios?
Ratios help us:
· understand relationships between quantities
· share things fairly
· scale recipes or plans up or down


Example 1 - Comparing how many apples to oranges there are
You have:
· 3 apples
· 4 oranges

The ratio of apples to oranges is 3 to 4

We can write this as:
· 3:4

This means for every 3 apples, there are 4 oranges.


Example 2 - Comparing the number of boys to girls

If a class has:
· 10 boys
· 15 girls

The ratio of boys to girls is 10:15

We can simplify this (like a fraction) by dividing both numbers by the highest common factor (the highest number both numbers can be divided by). In this case it is 5.
· 10 ÷ 5 = 2
· 15 ÷ 5 = 3

So the simplified ratio is 2:3



Example 3 - Splitting 25 sweets by 2 people

Dave has 25 sweets, which he wants to share with his friend. 

Dave shares the sweets in the ratio of 3:2. 

How many sweets do they each get?

The ratio here is 3:2

Step 1
Add the sides of the ratio
3 + 2 = 5

Step 2
Divide the total sweets by the total number of parts
25 ÷ 5 = 5

Step 3
Multiply the answer above by each side of the ratio.
5 x 3 = 15 sweets for Dave.
5 x 2 = 10 sweets for Dave’s friend.




Question 1

Ankur has 5 strawberries. 

Mary has 2 strawberries.

What is the ratio of strawberries that Ankur has compared to Mary?

(Show your working out.)
 (1 mark)

	









Question 2

You have 21 red balloons and 7 blue balloons.

What is the ratio of red balloons to blue balloons?

Give your answer in its simplest form.

(Show your working out.)
 (2 marks)

	











Question 3

Two friends share £120 in the ratio 7:5 
How much does each friend get?

(Show your working out.)
 (2 marks)

	










Question 4

Jamie has 550g of flour.
He divides the flour between 2 bowls in the ratio of 6:5
How much flour is in each bowl?

(Show your working out.)
 (4 marks)

	

















Finding missing parts of a ratio 

In some situations, the missing amount of a ratio will need to be found.

For example:

A gym has male and female members in the ratio of 3:2

There are 120 male members.
 
How many female members are there?

Male: Female
     		 3:2
  	        120:?

Step 1
Work out the value of 1 part of the ratio.

120 ÷ 3 = 40

Step 2
Multiply by the missing side of the ratio.

40 x 2 = 80

There are 80 female members.

Question 5

A recipe for a cake requires flour and sugar in the ratio 3:2
If you have 450g of flour, how much sugar do you need? 
(Show your working out.)
 (2 marks)

	









Proportion

Proportion tells us how one value is affected by another.

Proportions can be both direct and indirect.

Direct is where both values increase by the same factor.

Inverse is where one value has the opposite effect to the other.


Direct proportion


Sophie is baking cupcakes for a school fair. 

The number of cupcakes she can bake is directly proportional to the number of eggs she uses.

Yesterday Sophie used 3 eggs and baked 18 cupcakes.

Today she is using 5 eggs. How many cupcakes will Sophie bake today?

Step 1
Find out how many cupcakes are made from each egg.
18 ÷ 3 = 6

Step 2
Multiply this by the new number of eggs.
6 x 5 = 30

5 eggs will bake 30 cupcakes.


Question 6

If 5 pencils cost £2, how much will 8 pencils cost? 
(Show your working out.)
 (2 marks)
	



Inverse proportion


Normally it takes 6 hours for 12 workers to pick all the apples in an orchard.

One day, 2 of the workers call in sick. 

Using an inverse proportion, how long will it take for the 10 workers to pick all the apples?

Step 1
Forming the equation.
6 hours = X ÷ 12 workers

Step 2
To find the value of X, we multiply both sides of the equation together.
6 x 12 = 72

Step 3
We can now write the equation as:
Hours = 72 ÷ workers

Step 4
Solve the equation.
72 ÷ 10 workers = 7.2 hours (or 7 hours, 12 minutes)


Question 7

It takes 6 workers 8 hours to complete a task. 

How long would it take 4 workers to complete the same task, assuming they work at the same rate?

(Show your working out.)
 (2 marks)
	





Exam practice 1

In a paint mixture, the ratio of blue paint to yellow paint is 5:3 

If you have 15 litres of blue paint, how much yellow paint do you need?

(Show your working out.)
(2 marks)
	





Exam practice 2

A car travels 150 miles in 3 hours. How far will it travel in 5 hours at the same speed?

(Show your working out.)
(2 marks)
	




Answers

Ratio

Question 1
5:2

Question 2
21:7
÷ 7
3:1

Question 3 
7 + 5 = 12
120 ÷ 12 = 10
7 x 10 = £70 
5 x 10 = £50

Question 4
6 + 5 = 11
550 ÷ 11 = 50
50 x 6 = 300g
50 x 5 = 250g

Question 5
450 ÷ 3 = 150
150 x 2 = 300g sugar


Proportion

Question 6
[bookmark: _Hlk212624499]£2.00 ÷ 5 pencils = £0.40 per pencil
£0.40 × 8 pencils = £3.20

Question 7
8 hours = X ÷ 6 workers
8 hours x 6 workers = 48
Hours = 48 ÷ workers
48 ÷ 4 workers = 12 hours


Exam practice

Exam practice 1
15 ÷ 5 = 3
3 x 3 = 9
You need 9 litres of yellow paint.


Exam practice 2
150 miles ÷ 3 hours = 50 miles in 1 hour
50 miles × 5 hours = 250 miles

Your functional skills exam 

Your functional skills exams will consist of 2 papers. 
These papers will take place over the following time periods:

· Non-calculator paper – 40 minutes 
· Calculator – 1 hour 50 minutes

Further information on the format that your test will take can be obtained from your training provider. 


Hints and tips 

· Find out what format your exam will be in. It may be paper-based 
or on-screen. 
· Plan what you are going to revise in advance. Don’t leave it until the last minute.
· Do as many past papers as you can so you are prepared for the day. If possible, try to complete the past papers following the same format as the actual exam.
· Find a quiet place to study and revise. It helps to sit at a table or a desk, don’t revise in bed.
· Don’t stay up all night revising the night before your exam. It’s important to have a good rest so you feel refreshed and ready to go.
· Read the question 3 times. The first time to ensure you understand what is being asked, the second time to get an understanding of what you need to do, and a third time to figure out exactly what maths techniques you should be applying. 
· If you are struggling with a question, skip it and come back to it later. Try not to sit getting worked up about a difficult question, it will only waste exam time. Move on and come back to it after you have answered the other questions. 
· Take note of the number of marks available. This will give you an indication of how much working out you must show. For example, 1 mark will need an answer only and more marks will need you to show your working out.  
· When you’ve finished the exam, go back and check your answers. If you still have time remaining, use it to check your answers and when you have checked your answers check them again. 
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