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1 Basic properties

sin —0 = —sin

cos —0 = cos 8

sin?6 + cos?0 =1

2 Angle sum identities

Note Euler’s identity: _
e = cosf 4 isinf
= ¢i(01162) — 1016192 — (cos @) + isinb)(cos by + isinby)
= (cos 0 cos B2 — sin 0y sin Oz) + i(cos 61 sin O3 + cos b sin 0y )

= COS(91 + 92) + isin(@l + 92)

3 Sine/cosine square and identities
Derive using cos 26 identities, i.e.,
cos20 =1 —2sin” 0 = 2cos?h — 1

Useful identities:

sin2 0 — 1 —cos26
2

1 20

cos® ) = —FC%



4 Sine/cosine multiplication properties
Derive using angle sum formulas, e.g.,
cos(f1 + 02) = cos 61 cos B — sin 01 sin b,

cos(fy — 63) = cos by cos By + sin Oy sin b,
= cos(fy + 02) + cos(fy — 02) = 2 cos b cos by,
cos(fy + 02) — cos(fy — 03) = —2sin b sin by
Useful identities:

cos(0y + 02) + cos(0; — 63)

cos 01 cos 0y =

2
sin 0 sin 0y = cos(6 — 65) ; cos(f1 + 6)
sin @) cos 0y = sin(6 + 62) —;— sin(f; — 6)

(Note that cos 6y sin s = sin 63 cos 6.)

5 Sine/cosine sum properties
Derive using sine/cosine multiplication properties, e.g.,

cos 61 + cos 0,

_ ’ /
5 = cos 0] cos 0,

,:91+92

01 =0} 40}, 0, =0, — 0, = 0, 5 _ it

0y =
) 2 2

Useful identities:

0, +06 6, — 0
cos 61 + cos s = 2 cos 1+ 2 cos = 2

2 2

01+ 06 0, — 06

cos 1 — cosfy = —2sin 1+ 2 gin - 2
2 2

01+ 6 0, — 6

sin 07 + sin 65 = 2 sin 1;_ 2 cos 12 2

(Note that sinf; — sin fy = sin 61 + sin —65.)




