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Algebra
This is a quick revision of the rules of algebra, before moving onto the other more difficult topics.
The fundamental rule when multiplying or dividing numbers or algebra is that ‘like signs give a plus’ and ‘unlike signs give a minus’.
Evaluating algebraic expressions
Evaluate   given  .
[bookmark: _GoBack]Firstly replace the letters using brackets, this is good practice.




Evaluate   given 
Note that negative numbers to an even power becomes positive, whereas a negative number to an odd power becomes negative.




Evaluate    when  








Laws of indices








Simplify the following:









Simplification
Simplify  

Now collect ‘like terms’ together (i.e. the same letters together):


Simplify  



Expanding brackets
Each term in the first bracket multiplies each term in the second bracket. When multiplying two brackets with two terms each, a quick way of remembering what to do is by remembering ‘FOIL’.
Firsts
Outers
Inners
Lasts

Expand 

  (quadratic expression)

Expand 



Expand  
This is the same as 
First multiply the first two brackets out:




If   and   express  in terms of  and .





Algebraic factorising
This means ‘introduce brackets’. It is the opposite of multiplying a bracket out. You can always check if your answer is correct with these, as you can just multiply the bracket out and you should end up with what you started with.
Factorise the following:








This is known as ‘the difference between two squares’


‘Factorise by grouping’





Factorising quadratic expressions
A quadratic expression in  has the form:

Where a, b and c are numbers which can take any value, except a=0. It is the fact that we have  present that makes this a quadratic in . If a=0, then the entire term  would cancel out and it would no longer be a quadratic.
Example – factorise .
Step one is we write two brackets down, both with  in:

The next step is look at the sign of ‘c’. If c is positive, then both signs within the brackets are the same as the sign of ‘b’. If c is negative, then the signs within the brackets are different – i.e. one plus and one minus. So, for our example we now have:

We now want the factors of ‘c’. In this case c is 5, so it must be 1 and 5. So these numbers go at the end of the brackets to give:

As ever, you can multiply these out to check if you have the correct answer.

Factorise 


Notice that the numbers, when added together give -8, the number in front of the  in the quadratic expression.

Factorise 
Notice the 2 in front of , so step 1 this time will be slightly different.




Factorise 
We know the signs within the brackets will be different, but will it be

						Or

I keep my options open by writing

C is ‘5’, so the factors of 5 is only 1 and 5 – but which bracket does 1 go and 5 go? This is trial and error, we put each number in one way first, multiply the brackets out and see if we are correct; if we are not, then we try the numbers the other way around.

If we multiply this out, we end up with , which means that we are correct.

Equations
Linear equations

These are the easiest equation you can have and such equations have just one solution (or root). The simplest linear equation would be something like:
Solve for :

You could do this by guessing, i.e. try x=1, x=2, x=3 until both sides equal to each other. Try 21:


Therefore we have ‘satisfied’ the equation. This indicates an important feature of any equation – when you put the answer back into the equation, as long as the equation is satisfied then we know that we have the correct answer.
Obviously we can’t always guess the answers of an equation, particularly if the answer is a decimal, so there are formal ways of solving linear equations.
The thing to remember is: get all of the terms with  in together on one side of the equals sign, and all of the terms which do not contain  (i.e. numbers) on the other.

Solve 
To get  by itself, we want to get rid of the. We can do this by dividing the left hand side by 2. However, always remember that with all equations, whatever you do to one side, you must do to the other – so that the equation remains ‘balanced’.



Another way of doing it is to ‘cross-multiply’. This says if you have:

You can move the symbols diagonally:

So, we could have solved our last example by just taking the ‘2’ diagonally underneath the 36.



Solve 
Here we have to rearrange the equation, and get all of the ’s on one side, and all of the constants on the other.
When moving terms from one side of an equation to another, remember the rule ‘change sides, change signs’.





Solve 
If you have brackets within a linear equation, always expand these first.







Solve  
This is an ideal time to cross multiply:



The other way of solving linear equations which involve fractions is to think of a number which you can multiply both sides of the equation by, so it has the effect of getting rid of the fractions. This required number for the previous example would be 10 (notice 2x5).

Now we can cancel:

Which is what we had before.


Solve  
This time, we will multiply each term by 30 – why 30? Because 3x5x2 is 30.

Now cancel:
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