[09-11-14-RT-11]
Proof of addition theorem

Q (cosoL+p, siu 4+:§
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Assume as in the figure above that the sum of an arc of length & and an arc of length 3 is an arc of
length @ + 3.

arc arc

Since PQ = RT, the lengths chords PQ and RT are equal.
PQ?

= [cos(a + ) — 11> + [sin (@ + B) - 0]

= cos® (@ + B) —2cos(a + B) + | +sin’(a + B)
=2-2cos(a+f3)

RT?

= [cos B — cosa]? + [sin B + sin a?

= cos? B —2cosa cos B+ cos® & + sin® B + 2 sina sin 8 + sin’ @
=2—-2cosacos 3+ 2sinasinf

Since PQ = RT

PQ =RT
&2-2cos(a+B)=2-2cosacosfS+2sinasinf
& -2cos(a+8)=—-2cosacosB+2sinasinf

& cos(a + 8) = cosa cos 3 —sinasin 3

Therefore,
cos(a + ) = cosa cos B —sina sin 3
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