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1 Basic properties

sin−θ = − sin θ

cos−θ = cos θ

sin2 θ + cos2 θ = 1

2 Angle sum identities

Note Euler’s identity:
eiθ = cosθ + i sin θ

⇒ ei(θ1+θ2) = eiθ1eiθ2 = (cos θ1 + i sin θ1)(cos θ2 + i sin θ2)

= (cos θ1 cos θ2 − sin θ1 sin θ2) + i(cos θ1 sin θ2 + cos θ2 sin θ1)

= cos(θ1 + θ2) + i sin(θ1 + θ2)

3 Sine/cosine square and identities

Derive using cos 2θ identities, i.e.,

cos 2θ = 1− 2 sin2 θ = 2 cos2 θ − 1

Useful identities:

sin2 θ =
1− cos 2θ
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1 + cos 2θ
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4 Sine/cosine multiplication properties

Derive using angle sum formulas, e.g.,

cos(θ1 + θ2) = cos θ1 cos θ2 − sin θ1 sin θ2

cos(θ1 − θ2) = cos θ1 cos θ2 + sin θ1 sin θ2

⇒ cos(θ1 + θ2) + cos(θ1 − θ2) = 2 cos θ1 cos θ2,

cos(θ1 + θ2)− cos(θ1 − θ2) = −2 sin θ1 sin θ2
Useful identities:

cos θ1 cos θ2 =
cos(θ1 + θ2) + cos(θ1 − θ2)
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sin θ1 sin θ2 =
cos(θ1 − θ2)− cos(θ1 + θ2)

2

sin θ1 cos θ2 =
sin(θ1 + θ2) + sin(θ1 − θ2)
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(Note that cos θ1 sin θ2 = sin θ2 cos θ1.)

5 Sine/cosine sum properties

Derive using sine/cosine multiplication properties, e.g.,

cos θ1 + cos θ2
2

= cos θ′1 cos θ
′
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θ1 = θ′1 + θ′2, θ2 = θ′1 − θ′2 ⇒ θ′1 =
θ1 + θ2

2
, θ′2 =

θ1 − θ2
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Useful identities:

cos θ1 + cos θ2 = 2 cos
θ1 + θ2
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cos θ1 − cos θ2 = −2 sin θ1 + θ2
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(Note that sin θ1 − sin θ2 = sin θ1 + sin−θ2.)
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