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1 of 19 - Welcome
Welcome to this session on formulae.
By the end of this session, you will be able to:
· Describe what a formula is
· Create a formula using words, numbers and letters
· Use a formula to solve a problem
· Use a function machine

2 of 19 - 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 =.
Creating a formula can help us to solve a problem, because it helps us to see the problem in more abstract terms, focusing only on the important details. 
The plural of formula is formulae.

3 of 19 - Formulae using words
A formula is a general description of a situation that we can use to understand something or work something out. Once you have come up with a formula to describe something, you can change the values within the formula to get different answers, depending on the situation. 
For example, imagine that you are going to buy six cans of fizzy drink. You know that the cost of buying those drinks will be six times the cost of one can of fizzy drink. 
We could describe that as a formula: 
· Total cost equals six times cost of one can
If you know that a can costs 50p, you can work out the total cost by carrying out the instructions from the formula. 6 x 50 = 300, which equals £3. If the cost of the cans went up to 60p, you could use the same instructions to work out the new total cost: 6 x 60 = 360, which is £3.60. 

4 of 19 - Question 1
Emil has written this formula to describe how much time he spends driving to and from work in a week:
Total time driving equals ten times one journey time
If it takes Emil 5 minutes to do one journey, how many minutes does he spend driving each week?
Select one answer.
a) 10 minutes
b) 25 minutes
c) 50 minutes
d) 55 minutes
The correct answer is:
Emil spends 50 minutes a week driving to and from work. His formula means we have to multiply 5 by 10, and this gives us 50.

5 of 19 - Creating a formula using words
To create a formula using words, first identify all of the variables, or things, that will be a part of the calculation. Then, define the relationships between those things. 
For example, if you have a sandwich and a packet of crisps, you know that adding together the price of each will give you the total cost of your lunch.
That tells you how to create the formula for the total cost of your lunch:
· Lunch cost = sandwich cost + crisps cost
You can then use the formula to work out the cost of your lunch, by replacing the words “sandwich cost” or “crisps cost” with the prices of those things. 

6 of 19 - Question 2
Luka has written an essay for his English class and an essay for his French class. He wants to know how many words he has written altogether.
Which of these formulae describes his situation?
Select one answer.
a) Total words = English words x French words
b) Total words = English words - French words
c) Total words = English words + French words
d) Total words + English words = French words
The correct answer is: 
Total words = English words + French words describes this situation.

7 of 19 - Question 3  
Singapore is eight hours ahead of the UK. Which formula enables you to find the time in Singapore if you know the time in the UK?
Select the correct answer.
a) Time in UK = time in Singapore + 8 hours
b) Time in Singapore = time in UK + 8 hours
c) Time in Singapore = time in UK ÷ 2
The correct answer is: 
The correct formula is time in Singapore = time in UK + 8 hours.

8 of 19 - Formulae using letters and numbers
In mathematics, we often simplify formulae to be made up of letters and numbers rather than words. This does not change the meaning of the formula, it just makes it easier to write out and use. 
For example, if you have to buy two apples and three bananas and want to create a formula that describes the cost of doing so, you could describe it as:
· Total cost = cost of two apples + cost of three bananas
We can simplify this into a shorter formula by replacing the words with numbers and letters. For example:
· C = (2 x a) + (3 x b) or C = 2a + 3b
Now:
· C replaces “total cost”
· a replaces cost of apple
· b replaces cost of banana
· “2 x” and “3 x” are used to represent the multiples of the fruits

9 of 19 - Simplify a formula using letters
You are given this formula. Can you simplify it into letters and numbers instead of words?
Total cost of hiring a carpet cleaner = cost per day x number of days you want to hire it for
Think about your answer, then continue.
You could have said something like this:
t = c x d
Where:
· t = total cost
· c = cost per day
· d = number of days
There are lots of right answers. As long as you have replaced each section of the formula with a different letter, you have probably thought of a possible correct answer. 

10 of 19 - Rules about using letters in formulae
There are not many rules about using letters in formulae, but there are some important things to keep in mind. 
· You can choose any letters you want to represent the different sections of your formula, but you should try and pick letters that relate to the content of the section they represent, so that it will be clear what your formula means. If you pick random letters, it will make it harder to use your formula.
· You need to pick a different letter for each section of your formula. If you try and use the same letter twice it will not be clear what information the letters are representing. 
· You can use capital letters or lowercase letters. 

11 of 19 - Simplifying multiplication and division
When formulae are written using letters and numbers, sometimes they will not use x and ÷ to describe multiplication and division. 
When describing multiplication, putting the letters or numbers right next to each other is the same as writing them with a multiplication symbol in between. So, 2 x a is the same as 2a, and y x z is the same as yz.
When describing division, sometimes letters and numbers will be written like fractions to show that a division is needed. So, 9 ÷ b is the same as  and d ÷ 2 is the same as  .

12 of 19 - Using a formula to solve a problem
Once you have a formula, you can use it to solve a problem. 
You do this by replacing the parts of the formula with information you have. 
For example, if you are trying to work out how much a return bus ticket will cost you, and you know that it will be twice the cost of a single, you might have the formula C = 2s. You also know that a single ticket costs £2.50. 
To work out the return ticket cost:
1. Write out the equation: C = 2s
2. Substitute in all the values you know: C = 2 x 2.50
3. Complete the calculation: C = 5.00
4. Now you have your answer: the total cost of a return ticket is £5

13 of 19 - Question 4
A bus journey costs £3.50 a day. If you make the journey each day from Monday to Friday what is the weekly cost?
You can use this formula to work out the answer: C = 5d
Select one answer.
a) £15
b) £17.50
c) £19.50
d) £19
The correct answer is: 
Here, d = the daily cost, which is £3.50, so the sum you need to calculate is £3.50 x 5. The answer to that sum is £17.50.

14 of 19 - Question 5
Zahir wants to know how much it will cost to buy four cans of baked beans and one loaf of bread. A can of baked beans costs 80p and a loaf of bread costs £1.20. 
He has worked out that the formula he needs to use is C = 4b + L. What will the total cost be?
Select one answer. 
a) £2.00
b) £3.80
c) £3.40
d) £4.40
The correct answer is:
4 x 80 = 320
320 + 120 = 440
So, the total cost is £4.40.

15 of 19 - Tailoring a formula to a problem
When you create your formula, it can be useful to think about what you want to find out and use that as one side of the equation, then put all of the information you already know on the other side of the equation.
For example, if you want to find out how much a jumper costs, and you know how much you spent and how much the t-shirt you bought at the same time was, you could phrase your formula like this:
Cost of jumper = Total spent – Cost of t-shirt

16 of 19 - Question 6
Apples cost 65p each. John buys 2 apples and 1 banana. He spends £1.75. Which formula enables you to find the cost of the banana?
Select the correct answer. 
a) Total spent minus cost of 2 apples equals cost of 1 banana
b) Cost of 2 apples equals 2 times 65p
c) Cost of 1 banana equals cost of 2 apples plus total spent
The correct answer is:
The correct formula is total spent minus the cost of 2 apples equals the cost of 1 banana.

17 of 19 - Function machines
A function machine can help you to break down a formula with more than one step in it. By putting information into the machine, you can visualise the formula working. 
For example, here is a function machine that will help you work out how much it will cost to hire a builder. 
Imagine three boxes, connected with arrows. 
· The first box says “hours worked”. This is where you put the hours the builder will be working. There is an arrow pointing from this box to the second box.
· The second box says “multiply by 21”. This box shows multiplying those hours by the builder’s hourly rate, which is £21. There is an arrow pointing from this box to the third box.
· The third box says “add 45”. This box shows adding on the fixed call-out fee for the builder, which is £45.

18 of 19 - Using a function machine
Let’s try using the function machine that will tell us how much it will cost to hire a builder. 
As a reminder, the boxes are labelled hours worked, multiply by 21, and add 45. 
Imagine that the builder will be working for 36 hours in total.
· As the builder will be working for 36 hours, put 36 into the first box
· In the second box, we multiply 36 by 21, which equals 756
· In the third box, we add 45 to 756, which equals 801
So, it would cost £801 to hire the builder for 36 hours.


19 of 19 - Summary
Well done, you have completed this session on formulae.
You should now be able to:
· Describe what a formula is
· Create a formula using words, numbers and letters
· Use a formula to solve a problem
· Use a function machine
If you have questions about any of the content covered in this session, please speak to your tutor.
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