Answer on Question #80410 — Math — Trigonometry

Question

If cos® 8 + 3 cosBsin? 0 = x,sin® 0 + 3sin 6 cos? § = y, then prove
(x+9)3+ (x—y)?3 =2

Solution
x +7y = cos30 + 3cosfsin® 0 + sin 0 + 3sin O cos? 6
= cos30 +sin®0 + 3 sin cos O (cos O + sin )
= (cos 8 + sin0)(cos? 6 — sinB cos O + sin? @) + 3sin O cos O (cos G + sin O)
= (cos 8 + sin8)(cos? O + 2sin B cos @ + sin? O) = (cos O + sin h)3

x —y = cos30 + 3cosfsin® O — sin3 0 — 3sin O cos? O

= cos30 —sin® 0 + 3 sinf cos O (sin® — cos H)

= (cos 8 — sin0)(cos? O + sin 6 cos 8 + sin? ) — 3sin O cos O (cos O — sin O)
= (cos @ — sin0)(cos? O — 2sin B cos @ + sin? ) = (cos O — sin h)3

(x +)?/3 + (x — y)?/3 = ((cos 0 + sin 0)3)?/3 + ((cos @ — sin §)3)?/3
= (cos @ + sin0)? + (cos @ — sin H)?

= c0s2 60 + 2sinf cos O + sin? O + cos? & — 2sin @ cos O + sin? O

= 2(cos?8 +sin?8) = 2(1) = 2,0 € R.
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