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Before we get started on today’s topic, Faissler provides the following trig
identities (p. 59):

sin?a 4 cos®a =1 (7-15)
sin(a + b) = sina cosb + cosasinb (7-16)
cos(a + b) = cosacosb — sinasinb (7-17)
sin2a = 2sinacosa (7-18)
cos2a =2cos’a —1=1-2sin’a (7-19)

Faissler has some + operators in his trig identities. These are not necessary if
you consider a & b to be signed quantities. For example, (7-17) implies that

cos(a — b) = cosacosb + sinasin b.

You will derive (7-16) and (7-17) for homework. Let’s derive (7-18) and (7-19)
as an example. Using Euler’s formula,
2j

e“7% = cos 2a + j sin 2a.

Alternatively, we could write

eHe = (ej“)2 = (cosa + jsina)® = cos® a — sin® a + 2j cos asin a.

Either way we go about expressing e*¢, we get a complex result of course. The
only way for the two results to match is if both the real and the imaginary
parts match. That’s how we get to (7-18) and (7-19). The later requires also
employing (7-15), so that we can have our result in terms of just the cosine, or
just the sine.
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