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1 of 22 – Welcome
Welcome to this session on formulae.

By the end of the session you will be able to:
· Solve problems with one, two or three stages of calculations
· Solve problems that use different operations
· Solve problems in a range of contexts
2 of 22 – What is a formula?
A formula is a way of describing a rule or relationship. A formula can be expressed either in words using the word ‘equals’, or in symbols with an equals sign.

The plural of formula is formulae.

Here are some examples of formulae from everyday life:
· 100 cm = 1 metre
· 2 times 3 litres = 6 litres
· 100 pence = £1
3 of 22 – Problem-solving method
To solve a number problem you must read the question first, and then work out if you need to add, subtract, multiply or divide.

Try using this 4 step method to help you solve formula problems:
1. Read and understand the problem – try to understand what the problem is about, and what you are being asked to do. Underline any key words.
2. Work out what calculations you need to do – Do you need to add, subtract, multiply or divide? Have you solved a similar problem before that can help you solve this one?
3. Carry out the calculations – Try to find the easiest way of working out the problem. Make sure you do all the steps needed to answer the question.
4. Check your answer – Use estimation to see if your answer is about right. Can you use a different method to check your answer, such as working backwards?
4 of 22 – Example of problem-solving method
Let’s use the problem solving method for this problem.

The cost of hiring a pressure washer is £25 per day. What is the cost of hiring the pressure washer for 7 days?

Read and understand the problem
It is a problem about hiring costs. You need to work out how much it will cost to hire the pressure washer for 7 days.

Work out what calculations you need to do
This will be a multiplication problem. How much is 25 times 7?

Carry out the calculations
Carry out the calculations:
Hire cost = number of days times by £25 
Hire cost = 7 times £25 = £175

Check your answer
You can check your answer by dividing 175 by 7. This gives £25 which is the daily hire cost. Your answer works. The cost of hiring the pressure washer for 7 days is £175.
5 of 22 – Question 1
Consider the following problem and then answer the question below: 
A mobile phone is on sale at half price. The original price was £60. What is the sale price?

Match these problem-solving steps; read and understand the problem, work out what calculations you need to do, carry out calculations and check your answer, to the statements below:
· 60 ÷ 2 = 30. The sale price is £30.
· 2 times by 30 is 60. The answer is correct.
· This is about shopping in a sale. The sale cost needs to be worked out.
· Work out half of £60.

The correct answers are:
The step read and understand the question would require you to think ‘This is about shopping in a sale. The sale cost needs to be worked out’.
The step work out what calculations you need to do would require you to work out half of £60.
The step carry out calculations would require you to work out the calculation 60 ÷ 2 = 30. The sale price is £30.
The step check your answer would require you to work out the calculation 2 times by 30 is 60. The answer is correct.
6 of 22 – Single stage problems
Single stage problems need just one calculation to find the answer. Let’s look at an example.

Raj can claim expenses at 12 pence per mile for any work-related journeys. Raj has travelled 36 miles for work this month. How much can he claim?

Read and understand the problem
It is a problem about an expense claim. You need to work out how much money can be claimed for a certain number of miles travelled.

Work out what calculations you need to do
This will be a multiplication problem. How much is 36 times 12?

Carry out the calculations
Expense claim = number of miles times 12 pence which is equal to 36 times 12 pence which equals 432 pence.

Check your answer
You can check your answer by dividing 432 by 26. This gives 12 pence which is the cost per mile. Your answer works.
Answer: Raj can claim 432 pence, or £4.32 in travelling expenses.
7 of 22 – Question 2
In the next few sections you will apply the problem-solving method to the single stage problem below:
Susan went shopping and bought the following items: 
· Apple pie £4.00 
· Sweets £0.42 
· Juice £0.88 
How much did she spend in total?

Step 1 – Read and understand the problem. 
Which of the following statements best describes the problem?
A. This about how much shopping items cost. The most expensive item needs to be identified.
B. This is about the cost of shopping. The total cost of the items bought needs to be worked out.
C. This is about the type of foods that Susan likes to eat. Her favourite food needs to be identified.

The correct answer is B, this is about the cost of shopping. The total cost of the items bought needs to be worked out.
8 of 22 – Question 3
Step 2 – Work out what calculations you need to do.
Which calculation are you being asked to do?
A. What is £4.00 plus £0.42 plus £0.88?
B. What is £4.00 minus £0.42 minus £0.88?
C. What is £4.00 plus £0.42 times £0.88?

The correct answer is A, what is £4.00 plus £0.42 plus £0.88?
9 of 22 – Question 4
Step 3 – Carry out the calculations.
Work out the following calculation (£4.00 + £0.42 + £0.88 =) and then compare it with the correct answer below.

The correct answer is: £5.30.
10 of 22 – Question 5
Step 4 – Check your answer.
Which of the following calculations can be used to show that your answer is correct?
A. £4.00 minus £0.42 minus £0.88 = £2.70
B. £5.30 minus £4.00 minus £0.42 minus £0.88 = 0
C. £5.30 plus £4.00 plus £0.42 plus £0.88 = £9.60

The correct answer is B, £5.30 minus £4.00 minus £0.42 minus £0.88 = 0.
11 of 22 – Two stage problems
Two stage problems need two calculations to find the answer. Let’s look at an example.

Mary wants to buy a magazine for £3.55 and a pencil case for £1.65. She has £5. How much more money does she need?

Read and understand the problem
It is a problem about the cost of two items. You need to work out how much money the items cost and how much more that figure is than £5.

Work out what calculations you need to do
This will be an addition problem and a subtraction problem. How much is £3.55 plus £1.65? How much more than £5 is this?

Carry out the calculations
£3.55 plus £1.65 = £5.20
£5.20 minus £5.00 = £0.20

Check your answer
You can check your answer by adding £0.20 to £5.00 and then subtracting £3.55 and £1.65. The answer should be £0 as all the money is accounted for. Mary needs another £0.20 or 20 pence to buy the magazine and pencil case.
12 of 22 – Question 6
In the next few sections, you will apply the problem-solving method to the two stage problem below:
Apples cost 65p each. Julie buys 2 apples and 1 banana. She spends £1.75. How much does the banana cost?

Step 1 – Read and understand the problem.
Which of the following statements best describes the problem?
A. This is about the cost of shopping. The total cost of the items bought needs to be worked out.
B. This is about the cost of the items. The cost of the banana needs to be worked out.
C. This is about the number of items bought. The number of items bought needs to be worked out.

The correct answer is B, this is about the cost of the items. The cost of the banana needs to be worked out.
13 of 22 – Question 7
Step 2 – Work out what calculations you need to do.
Which calculation are you being asked to do?
A. Work out how much two apples cost and subtract this from the total spent
B. Work out how much each apple costs
C. Work out the total spent by Julie

The correct answer is A, work out how much two apples cost and subtract this from the total spent.
14 of 22 – Question 8
Step 3 – Carry out the calculations.
This time there are two calculations to be worked out, calculation 1 (The costs of two apples = 2 times £0.65) and calculation 2 (Total spent minus the cost of two apples = £1.75 minus blank = blank). Calculate your answers then check them with the correct answers below.

The correct answers are:
Calculation 1
The costs of two apples = 2 times £0.65 = £1.30.
Calculation 2
Total spent minus the cost of two apples = £1.75 minus £1.30 = £0.45.
15 of 22 – Question 9
Step 4 – Check your answer.

Which of the following calculations can be used to show that your answer is correct?
A. £0.45 + £1.30 = £1.75
B. £1.75 + £0.45 + £1.30 = £3.50
C. £1.75 + £0.45 = £2.20

The correct answer is A, £0.45 + £1.30 = £1.75.
16 of 22 – Three stage problems
Three stage problems need three calculations to find the answer. Let’s look at an example.

For his birthday, Larry has been given £50 by his parents, £25 by his grandparents and £5 by his friend. Larry uses this money to buy a CD for £10, a book for £12 and a computer game for £45. How much of his birthday money does Larry have left?

Read and understand the problem
It is a problem about how much money Larry received and the cost of the items he bought. You need to work out how much money Larry received and how much more that figure is than the total cost of the items.

Work out what calculations you need to do
This will be two addition problems and a subtraction problem. Firstly, work out how much money Larry received. Then work out the total cost of the items. Then subtract the total cost of the items from the total received to calculate how much Larry has left.

Carry out the calculations
£50 + £25 + £5 = £80 (total money received)
£10 + £12 + £45 = £67 (total cost of the items)
£80 minus £67 = £13 (how much Larry has left)

Check your answer
You can check your answer by adding £13 (the money left) to £67 (the money Larry spent). The answer should be £80 (the total money Larry was given). 
Answer: Larry has £13 of his birthday money left.
17 of 22 – Question 10
In the next few sections, you will apply the problem-solving method to the three stage problem below:
Lucas travels to and from work on the bus 5 days a week. The bus fare from his home to work is 90p one way or £1.10 return. Over a week, how much would Lucas save by buying a return ticket each day instead of 2 one-way tickets?

Step 1 – Read and understand the problem.
Which of the following statements best describes the problem?
A. This is about how much more it costs to travel on the bus using single tickets than return tickets for a week.
B. This is about how much more it costs to travel on the bus each day using single tickets than a return ticket.
C. This is about how much it costs to travel on the bus for a week.

The correct answer is A, this is about how much more it costs to travel on the bus using single tickets than return tickets for a week.
18 of 22 – Question 11
Step 2 – Work out what calculations you need to do.
Which calculation are you being asked to do?
A. Work out how much it costs to travel using return tickets for a week.
B. Work out how much it costs to travel using single tickets for a week.
C. Work out how much it costs to travel using return tickets for a week and subtract this from how much it costs to travel using single tickets for a week.

The correct answer is C, work out how much it costs to travel using return tickets for a week and subtract this from how much it costs to travel using single tickets for a week.
19 of 22 – Question 12
Step 3 – Carry out the calculations.
This time there are three calculations to be worked out – calculation 1 (The cost of travelling for a week using return tickets = 5 times £1.10), calculation 2 (The cost of travelling for a week using single tickets = 10 time £0.90) and calculation 3 (The cost of travelling for a week using single tickets minus the cost of travelling for a week using return tickets).

Calculate your answers then check them with the correct answers below.

The correct answers are:
Calculation 1
The cost of travelling for a week using return tickets = 5 times £1.10 = £5.50.
Calculation 2
The cost of travelling for a week using single tickets = 10 times £0.90 = £9.00.
Calculation 3
The cost of travelling for a week using single tickets minus the cost of travelling for a week using return tickets = £9.00 minus £5.50 = £3.50.
20 of 22 – Question 13
Step 4 – Check your answer.
Which of the following calculations can be used to show that your answer is correct?
A. £5.50 + £3.50 = £9.00
B. £9.00 + £3.50 = £12.50
C. £9.00 + £5.50 = £14.50

The correct answer is A, £5.50 + £3.50 = £9.00.
21 of 22 – Task
Download the accompanying Formulae PDF and answer all of the questions.

Remember to complete and save your work on the PDF document.
22 of 22 – End
Well done. You have completed this session on formulae.

You should now be able to:
· Solve problems with one, two or three stages of calculations
· Solve problems that use different operations
· Solve problems in a range of contexts

If you have any questions about any of these topics, make a note and speak to your tutor for more help.
