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Before we leave the sine rule, we must consider this 'ambiguous case' - where 2 triangles are sometimes possible from the information given. In order for you to understand this we need to take a look how 'sin x' looks graphically. If you were to plot y = sin x you would end up with this:
1 



                     90                    180                  270                 360


-1
 
It is called a 'sinusoidal' waveform which goes on forever. I have only drawn 'one cycle' going from 0 degrees to 360 degrees. Anyway, notice that biggest value that sin x can take is 1 and happens when . Similarly, the smallest value sin x can take is -1 and that happens when . What about the value of  using your calculator, we see its value is 0.5. While you're at it, look up the value of , we see that it is also 0.5. This shouldn't suprise you, as looking at the graph above we can see that it crosses 0.5 twice. 
Put it another way - say I said I wanted to solve an equation, not an algebraic equation but a trigonometric equation such as   for .  is an angle but what angle is it? We could do it by guessing, until the value we get satisfies the equation. Try putting in .


Equation is satisfied so  is the answer. But, there is another answer - try putting  in:


So  is also an answer.
Unlike algebraic equations, which have a particular number of answers, a trigonometric equation has lots of answers. This is reflected in the fact that the sine curve goes on forever and ever. Obviously, you can't keep guessing answers like this, so how would you do it without guessing? Well, by using your calculator.
Let's try an example. Solve .


Yes, this is the value of , but so is 
We can check by putting this back in the original equation and getting an answer of 0.8660.
To cut a long story short, when you look up the sine of an angle remember apart from the answer your calculator gives you there is another possible answer which is "180 degress minus the answer your calculator gave you".
You might wonder why I haven't mentioned this before, because lets face it, we have been finding angles when we were doing right angled triangles.
Remember this question?
	   P
	10.8cm
	4.3 cm

                                       N                                                                                         M

We wanted to find the angle at M.



I'm nowsaying that  could also be 
But can't you see that this is impossible, M has to be just 23.5 degrees. There is no way that M could be 153.5 degrees because the above triangle already has a 90 degree angle, and as the total number of degrees in any triangle is 180 degrees, it would not be possible for angle M to be 156.5 (and that's why I didn't work it out earlier).
However, two values for an angle might be possible when dealing with non-right angled triangles. This is what the 'ambiguous' case is all about. It can only happen when using the sine rule and you are given a triangle where we are given two sides and an angle which is not between the two given sides (but it doesn't always happen).
Let's have a look at another example.
Given the triangle below:
A

	5.1 mm

			15˚	C
	B	5.9 mm
Find:
(i) 
(ii) 
(iii) The length of AB.

(i) To find 
Using the sine rule: 




AND POSSIBLY:


If you look at the triangle, both 17.4 degrees and 162.6 are possible! So you basically have two triangles to work out.
Consider  first.


Now to find the length of AB using the sine rule:



Now consider the other possible triangle when .


I know it is small - but it is possible!
Finally, to find the length of AB:



Again, AB is very small in length, but it is possible.
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