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Area: Numbers and the number system

Criterion 17: Work with simple ratio and direct proportion

Recognise and apply ratios

What is a ratio?

A ratio shows how 2 or more values relate to each other. It’s a way of comparing amounts or quantities.

Ratios can be seen in everyday life, like when mixing ingredients in a recipe.

Example:
200g of flour to 100g sugar.

Ratios are often written with colons, like 2:1, which tells us that for every 2 parts of one thing, there’s 1 part of something else.

How to recognise and apply ratios 

· When you see a colon, for example, 3:5, it means you’re dealing with a ratio
· The numbers on either side of the colon show the parts of each value
· 3:5 means that for every 3 parts of the first quantity, there are 5 parts of the  second quantity

Example:
Sarah and Rob share £20 in the ratio of 3 to 1.

The first name or subject corresponds to the first number in the ratio. 

Steps:
1. Add both sides of the ratio to find the total number of parts
3 + 1 = 4
2. Then £20 has been divided into these 4 parts
20 ÷ 4 = 5
3. Now we know that each part of the ratio is worth £5, we can multiply £5 by each side of the ratio
5 x 3 = 15 and 5 x 1 = 5

So £20 divided in the ratio of 3:1 means that Sarah gets £15 and Rob gets £5




Write a ratio in its simplest form

Simplifying a ratio makes it easier to understand and work with by reducing it to the smallest numbers possible.

Steps to simplify a ratio 

1. Check if both numbers in the ratio have a common factor
2. Divide both numbers by this common factor until you can’t make them any smaller.

Example: 
Simplify the ratio 4:8 
· Both 4 and 8 can be divided by 4
· 4 ÷ 4 = 1
· 8 ÷ 4 = 2
· 4:8 simplifies to 1:2



Question 1 

In a class, there are 12 boys and 8 girls. Write the ratio of boys to girls in its simplest form.

(Show your working out.)
(1 mark)

	



Question 2

A bag contains 10 red sweets and 5 blue sweets. Write the ratio of red sweets to blue sweets in its simplest form.

(Show your working out.)
 (1 mark)

	










Question 3

Emma and Sam share a prize of £45 in the ratio 4:5. How much does each person get?
 
(Show your working out.)
 (2 marks)

	









Direct proportion  

Direct proportion means that as one value increases, the other value also increases at the same rate. If you double one amount, the other doubles too. 

For example, if each pen costs £1, then buying 2 pens costs £2, and buying 3 pens costs £3

When does direct proportion apply? 
Direct proportion applies when the relationship between the 2 quantities stays consistent. You can recognise this when the rate (or unit price) doesn’t change as quantities increase or decrease. 

Steps to solve direct proportion problems 
· Identify the unit rate or unit value, for example, the cost of 1 item, the amount needed for 1 recipe portion
· Multiply the unit rate by the required number of units

Example: 
If 1 notebook costs £2 and the cost of more notebooks is directly proportional, how much would 5 notebooks cost?
5 x 2 = £10

Checking your answer 
Once you’ve calculated the total, check if it makes sense by thinking about whether the answer reflects the increase in items. 
For example, if the cost of 1 notebook is £2, then the cost for 5 notebooks should logically be higher, confirming your calculation. 




Question 4

A car travels 180 miles using 12 gallons of fuel. 

How far can it travel using 5 gallons of fuel?

(Show your working out.)
 (2 marks)

	



Question 5

A recipe requires 300g of flour to make 8 muffins. 

How much flour would you need to make 20 muffins?

(Show your working out.)
 (2 marks)

	






Question 6

A printer takes 15 minutes to print 120 pages. 

How long will it take to print 300 pages?

(Show your working out.)
 (2 marks)

	











Exam practice 1

A recipe for 4 people requires 200g of rice. 

How much rice would you need to serve 10 people?

(Show your working out.)
(3 marks)

	




Exam practice 2

There are 660,000 people living in Sheffield and Doncaster combined. 

The populations are split in the ratio 5:1

How many people live in Sheffield?

(Show your working out.)
 (3 marks)

	




Exam practice 3

A builder mixes cement and sand in the ratio of 1:4

If he uses 3kg of cement, how much sand does he need?

(Show your working out.)
(2 marks)

	



Exam practice 4

A company has 30 employees.

They are split between 2 departments in the ratio 2:3

How many employees work in each department?

(Show your working out.)
(3 marks)

	



Answers

Question 1 
12:8 = 3:2

Question 2
10:5 = 2:1

Question 3
4 + 5 = 9
£45 ÷ 9 = £5
Emma gets (4 x £5) = £20, Sam gets (5 x £5) = £25


Question 4
180 ÷ 12 = 15 miles per gallon
15 x 5 = 75 miles

Question 5
300 ÷ 8 = 37.5 grams per muffin
37.5 x 20 = 750 grams

Question 6
15 ÷ 120 = 0.125 minutes per page
0.125 x 300 = 37.5 minutes


Exam practice

Exam practice 1
200 ÷ 4 = 50 grams of rice per person
50 x 10 = 500 grams

Exam practice 2
660,000 ÷ 6 = 110,000 people per part of the ratio
110,000 x 5 = 550,000 people

Exam practice 3
3 x 4 = 12kg sand

Exam practice 4
2 + 3 = 5
30 ÷ 5 = 6 
6 x 2 = 12 and 6 x 3 = 18


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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