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Trigonometric identities are formulae which connect all of the trigonometric ratios that we've already considered.
Remember:


If we divide  by  we get:

Since the XZ's cancel, we end up with:

which if you look at what we saw previously, this is the same as .
This is one of the most important trigonometric identities:

There are many identities - you will see pages of them in all maths books...identities are what put students off trigonometry! Most of them you will never use, however there are one or two that are used quite a lot, so lets meet them now.

This is very important, and used in topics such as integration also. You can check that this is correct by putting a number in for x:

Remember that 


From this, there are a couple of other identities I think that you should know. If we divide the whole line by  we'd get:



Finally, if we divide  by  we would get:


Let's get back to triangles and now investigate triangles which do not contain a 90 degree angle.

Before we go any further, may I remind you that you cannot use Pythagoras theorem or SOH CAH TOA in any of these triangles! The reason for this is that there is no 90 degree angle and therefore no hypotenuse side. We have a different way of denoting the sides of a non-right angled triangle, it is called 'the standard notation of a triangle'.
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We simply denote the angles by capital letters and the sides opposite these angles by the corresponding small letters. I.e. side 'a' is opposite angle 'A' and so on.
There are two main formulas for finding the length of the sides and the angles within such triangles - 'The sine rule' and 'The cosine rule'. The problem that usually arises is "which one do I use?" Most people do the sine rule first.


The sine rule


This is an unusual formula due to the presence of two equals signs, as we shall soon see we do not use both at the same time. The following tells you when to use the sine rule -
Use the sine rule if you are given:
1) Two angles and one side
2) Two sides and an angle that is not between the two given sides (this sometimes leads to 2 possible triangles - called the 'ambiguous case').

Example
                                                                                A
42˚
	6.18 cm

	      B	  72˚         C
Find: 
(i) Length of BC
(ii) Length of AB

Don't forget if they give you two angles of the triangle, you can easily work out the third:


Put all of the information that we have got into the sine rule formula:

We now choose the one where we know both, and the one with the side that we need to find:

Cross multiply:



(ii) To find AB:



We can check that our answers 'look right' by checking that the biggest angle is opposite the biggest side and that the smallest angle is opposite the smallest side.

Example
                                                                                A

	15 cm

	      B       45˚	                C
		                        12 cm

(i) To find :

Therefore we use:





(ii) To find C:


I know that in our diagram C doesn't look anything like 100.55 degrees, but these diagrams are never drawn to scale anyway.
(iii) To find AB:
It doesn't matter which two we use here, obviously we need the one with AB in though!
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