Answer on Question #83946 - Math - Trigonometry

Problem . If f(z) = cos(x) and & = 2r/15. Prove that 16 (z)f(2x) f(4z)f(7z) = 1
Proof. f(x)f(2z)f(4z)f(Tz) = cos(2r /15)cos(4m/15)cos (87 /15)cos(147 /15)

Note that cos(147/15) = —cos(r/15)

Therefore, we have

F(x)f(22) f(42) f(7x) = —cos(n/15)cos(2r /15)cos(4r/15)cos (87 /15)
cos(r/15)cos(4m/15) = 1/2(cos(m/3) + cos(r/5)) = 1/2(1/2 + cos(r/5))
cos(2m/15)cos(8/15) = 1/2(cos(2m/3) + cos(2n/5)) = 1/2(—1/2 + cos(2r /5))

So, f(x)f(2x) f(42) f(Tx) = —1/4(1/2 + cos(r /5))(—1/2 + cos(2r /5)) =

= —1/4(—1/4 — 1/2c0s(n/5) + 1/2c0s(27 /5) + cos(r /5)cos(2r [5)) =

= —1/4(—1/4 — 1/2cos(n/5) + 1/2c0s(27/5) + 1/2c0s(r/5) + 1/2cos(37/5)) =

= —1/4(—1/4 + 1/2c0s(27 /5) + 1/2co0s(37/5))

since cos(2m/5) = cos(m — 31/5) = —cos(3m/5)

F(2) £(2) f (42) (Ta) = —1/4(=1/4) = 1/16

So, 16£(x) f(2z) f (4z) f(Tz) = 1 O
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