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Fractions

Being good at numerical fractions helps when you meet fractions in algebra, so let’s take a look at the important bits.
If  denotes a fraction,  is called the numerator and  is called the denominator. If  is greater than  then we have a proper fraction, if  is greater than  then we have an improper fraction (sometimes called a ‘top-heavy’ fraction). Basically, a proper fraction is less than 1, and an improper fraction is greater than 1. A posh word for 1 is the word ‘unity’ by the way!
There are other types of fractions, such as  etc, these are called equivalent fractions. Although, at first glance they seem different, each has the same value of  . 
I always recommend that if you have a large fraction, for example  , then you should always ‘make it look nicer’ – by that I don’t mean change its value, but make the numbers ‘smaller’. You do this by, usually starting with 2, divide 2 into the top and 2 into the bottom. If 2 doesn’t work, try 3 and so on. Always remember, you can do anything to a fraction without altering or affecting it, as long as you do the same thing to the top and the same thing to the bottom. So, for  , divide 26 by 2 gives 13, and divide 72 by 2 gives 36. So  now looks like  .
I think that’s as far as we can go, because on the top we have 13, which is a prime number (can only be divided by itself and 1).
If we divide 13 by 13 we get 1, but we must also divide 36 by 13, which can’t be done. 
Therefore, we have the fraction  which, as it cannot be simplified further, we say that it has been expressed in its ‘lowest terms’. Whenever you do fraction questions, always aim to give your answers in this way.
An important type of fraction is called a mixed fraction. This is basically a whole number with a fraction in too, eg:  .
My advice to you is whenever dealing with such fractions, always change them to improper fractions first, before adding, subtracting, multiplying or dividing them. To do this, here is a guide to converting a mixed fraction into an improper fraction:

So  is:


If you want to check that  is indeed  , then say to yourself “how many times does 4 go into 11 without exceeding 11? Twice – with 3 left over. So it is  .
Let’s now start adding fractions.
Adding fractions
Example:
Evaluate  .
For a start, you can’t add the numbers on the top, and add the numbers on the bottom. If you did, you would end up with  (after simplifying), which would be impossible as we have  in our original question, which is already bigger than  . Here is how we properly add fractions:

So, going back to our example:





Example:
Evaluate  .



This is an improper fraction, which as a mixed fraction is:

In most books on fractions, they don’t use this method for adding fractions, instead they add fractions by firstly finding the ‘lowest common denominator’ which basically means ‘the smallest number that both of the denominators go into’.
Example:
Evaluate  .
So now we are looking for the smallest number that 5 and 15 goes into. 5 goes into 15, and 15 goes into 15, so the lowest common denominator is 15. So we now write:

But what about the numerator? We say ‘5 goes into 15, 3 times, so on the top we write 3x3 to give:

Finally, we say ’15 goes into 15, 1 time, so on the top we write 1x7 to give:

To give:




Example:
Evaluate 
It is easier to first convert these mixed fractions into improper fractions.





Subtracting fractions
Exactly the same as adding, but with a minus sign instead of a plus sign in the numerator.
Example:
Evaluate  .




Example:
Evaluate  .






Multiplying fractions
Even easier than adding or subtracting. Here, we multiply the numbers on the top and the numbers on the bottom.
Example:
Evaluate:  .




Example:
Evaluate:  .




Both of these examples could have been made a little easier by cancelling down before we multiplied out the top and bottom, for example:

Always look along the diagonal to see if anything cancels. In this case we see we have a 3 on the bottom and a 9 on the top, so we can write this as:

We can’t cancel 23 and 5 as nothing goes into both of these, so we end up with:



Dividing fractions
Most people dislike this, but it really is quite easy if you remember ‘the trick’.
Consider  .
The trick is to change the division sign into a multiplication sign, and turn the second fraction upside down. So for this example:

Check if we can cancel down any part of the fractions – we can cancel the 3 and the 6 down:

To give:

This ‘trick’ works, as if you want to divide something by (for example)  it is the same as multiplying it by    (i.e. 2):




Example:
Evaluate  .
Remember, always change mixed fractions to improper fractions first:


Cancel on the diagonal:




The next step with fractions is dealing with them when a question involves a combination of adding, subtracting, dividing and multiplying – all in one question.
Example:

To do these type of questions, you will often see brackets involved, and without going into too much detail, always remember to work out the bracket first (or if you have several, work them all out first). So in this example, I will firstly add   and to give:


All we have to do now is  .
We can cancel down a bit by dividing top and bottom by 4 on the diagonal:
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