	Trigonometry (part 1)
	Swansea Metropolitan University


Trigonometry (part 1)

This is the branch of maths dealing with triangles and the relationships between the sides and the angles within a triangle. The simplest triangle is one containing a 90 degree angle, called a 'right 
angled triangle'.






An important property of any triangle is that its angles add up to 180 degrees. Also, in a right angled triangle the side opposite the 90 degree angle is called the 'hypotenuse' side. The other two also have names as we shall soon see.
I also think it is useful to remember that in any triangle, the longest side always lies opposite the largest angle, and the smallest side lies opposite the smallest angle. This is useful when doing triangle questions, as you can check if they look 'right'.
One of the most important things to know  about right angled triangles is the relationship between its sides and its angles. Such relationships are called 'trignometric ratios', and are defined as follows:

	   Z



                                       Y                                                                                        X


If  is the angle at the point X, then by definition:






Sin, Cos and Tan are short for 'Sine', 'Cosine', and 'Tangent'.
The easiest way is to remember:

(In other words - "SOH, CAH, TOA!")
So you can see from the above definitions that the side Z is called the 'opposite' side and the side XY is called the 'adjacent' side - but only if you are at angle . 
If you were at the point Z in the triangle, then the side XY would be the opposite side and the side YZ would be the adjacent side. However, the side opposite the 90 degree angle is ALWAYS the hypotenuse side.
Before doing an example using the trigonometric ratios, there is another useful formula relating to right angled triangles - called 'Pythagoras theorem'. I would always use this if you know the length of two sides of a right angled triangle and want to find the third side. You can only use Pythagoras theorem on a right angled triangle.
Referring to the previous triangle it may be written as:

A quick example:
If  find the length of .






It doesn't get any harder than that, so let's get back to these trigonometric ratios and make use of these. There are 2 things they can ask you.
1) Finding the length of a side of a right angled triangle.

	   T

	14 cm

                                       S                                                                                      R

Given the triangle above, find:
(i) The angle T (i.e. )
(ii) The length of RT
(iii) The length of RS

(i) Remember that the angles in a triangle add up to 180˚, therefore:


(ii) To calculate the length of RT:
First stand at the angle you have been given, and label the sides of the triangle. If we stand at R, RT is the hypotenuse, TS is the opposite, and RS is the adjacent. Now ask yourself "which side do I want and which side have I been given?"
We want the hypotenuse and have been given the opposite, so we need to pick either sin, cos or tan depending on which one involves these sides (remember SOH CAH TOA). Sin involves the opposite and hypotenuse, so we use that ratio.





2)  Finding the size of an angle within a right angled triangle.

	   P
	10.8cm
	4.3 cm

                                       N                                                                                         M

Find:
(i) 
(ii) 
(iii) 

To find the angle at P, we first stand at the angle that we want, and label the sides. If we are at P, PM is the hypotenuse, MN is the opposite, and PN is the adjacent. We now have to ask ourselves "which two sides have I been given?" We have been given the adjacent and the hypotenuse, therefore we need to use 'cos'.



 is called the inverse cosine, and it is the button you press on a calculator when you are trying to find an angle. It is just above the cos button on your calculator.


(ii) The quickest way of finding  is to say . You could use the ratios again, lets do it for practice. Standing at M, label the sides and ask which two sides you have.





(iii) Finally, to find the length of MN.
There are several ways of doing this, probably the best would be to use Pythagoras theorem, as we have been given the other two sides. If we use the trigonometric ratios, we would have to use the angles we have just found - nothing wrong with that, but if we'd made a mistake somewhere it would carry on to this question.






Apart from sin, cos and tan, there are three other trigonometric ratios. These are 'cosec', 'sec' and 'cot'. These are the 'reciprocals' of sin, cos and tan.



Cosec is short for 'cosecant', sec is short for 'secant' and cot is short for 'cotangent'. There is no need for dedicated buttons on the calculator for these, due to the connection with sin, cos and tan.
If we wanted to know the value of :



Where cot, sec and cosec are useful is in the topic called 'trigonometric identities'. Basically, these are formulae which connect all the trigonometric ratios we've already considered.
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