Harmonic Series for Products of Powers of Sines and Cosines

Bill Menke, December 4, 2019

I worked out these identities from first principles and have verified them numerically.

sin @

cos @

sin 6 = ¥ — % cos 20

sinf cos 8 = Y2 sin 20

cos? 6 = ¥ + Y cos 26

sin30 = (3/4) sin O — Y% sin 30
sin? @ cos 6 = Y4 cos @ — Y4 cos 30
sin 6 cos? 0 = Y% sin 6 + Y sin 36
cos38 = (3/4) cos O + Yacos 36

sin* @ = (3/8) — Y2 cos 20 + (1/8) cos 46
sin @ cos3 8 = Y sin 260 + (1/8) sin 40
sin? 0 cos? 0 = (1/8) — (1/8) cos 46
sin® 0 cos @ = Y%sin 26 — (1/8) sin 40

cos*0 = (3/8) + Y% cos 20 + (1/8) cos 46



sin 20 sin? 8 = Y% sin 20 — Y4 sin 46

sin 20 cos? 0 = Y% sin 260 + Y4 sin 46

sin 260 sin 8 cos 8 = Y4 — Y4 cos 46

cos 20 sin? 8 = —Y4 + Y cos 260 — Y4 cos 46

cos 20 cos? 8 = Y4 + Y5 cos 260 + V4 cos 46

cos 20 sin @ cos 8 = Y4 sin 46



