Andrew Gloag
SAT II x-block
Note-sheet – week 3

Trig 3. - The Identities.

The equation for the unit circle is:    x2 + y2 = 1.
A point P on the unit circle has coordinates (x, y) or (cos θ, sin θ).


Since x = cos θ and y = sin θ,   substitute to show that:   

I.   sin2 θ + cos2 θ =  1 
Divide all terms in I by cos2 θ  to show that:

II.    tan2 θ + 1 = sec2 θ  
Divide all terms in I by sin2 θ  to show that:

III.    1 + cot2 θ =  csc2 θ 
Angle sum and difference formulae.

· An angle of α with the x-axis gets us to point P at co-ordinates (cos α, sin α) 

· Similarly angle β gets us to point P’ (cos β, sin β). This is not marked!
· Adding α and β gets is to point Q (cos α+β,  sin α+β ).
· Now,  look at the right triangles OAP and OXQ:
· The ratio OX:OP = x”:x’  but OX = cos β and x” = cos α
· So point X has co-ords (cos(α)·cos(β), sin(α)·cos(β))
· Look at the little right triangle that has hypotenuse QX:
· SHOW that the top angle (by Q) is α.
· Its base is therefore sin(α)·sin(β), and its height is cos(α)·sin(β).

· So we get (from y) 
sin (α + β) = sin(α)·cos(β) + cos(α)·sin(β).

· And (from x) 
cos (α + β) = cos(α)·cos(β) - sin(α)·sin(β).
Now you PROVE the following 

sin (α – β) = sin(α)·cos(β) - cos(α)·sin(β)
cos (α – β) = cos(α)·cos(β) + sin(α)·sin(β)

sin (2θ) = 2·sin(θ)·cos(θ)


cos (2θ) = cos2(θ) – sin2(θ)
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