Andrew Gloag
SAT II x-block
Note-sheet – week 1


Trig 2. – Laws of Sines and cosines.

In general triangles (i.e. non-right triangles), SOHCAHTOA cannot be applied (there is no hypotenuse, for a start). Nor does Pythagoras’ theorem work. So how do we deal with these strange beasties?
The Law Of Sines
· We can always split a triangle into 2 right triangles!
· Just drop in a perpendicular (gives us 1 common side, x)

· There are 3 ways I can do this (x1, x2, x3)
· Look at the shaded triangles – they are similar. WHY?

· In triangle one (Δ1) 
sin A = x1/c   and   sin C = x1/a
· In triangle two (Δ2)
sin A = x2/b   and   sin B = x2/a
· In triangle three (Δ3)
sin B = x3/c   and   sin C = x3/b

· PROVE that Δ1 leads to 
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· PROVE that Δ2 leads to 
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and PROVE that Δ3 leads to 
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· PROVE that all this is equivalent to    
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The Law Of Cosines

Look again at Δ1 . Notice that the perpendicular cuts side b into 2 parts (call them b1 and b2)
· From Pythagoras: c2 = x12 + b12    and   a2 = x12 + b22     (and don’t forget that b = b1 + b2 )
· So c2 - a2 = b12 – b22   which means that   c2 - a2 = (b – b2)2 – b22
· PROVE that all this simplifies to  c2 - a2 = b2 – 2·b·b2
· BUT   b2 = a·cos(C)  SO c2 – a2 = b2 – 2·b·a·cos(C)  OR      c2 = a2 + b2 – 2·a·b·cos(C) .  
Finally we look at the AREA of the triangle!
· Area = ½ base · height  
· Looking at Δ1 this leads to Area = ½·b·x1 

· Since x1 = a sin(C), this gives the area formula as:     Area = ½ a·b·sin(C) .
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