
Math 111: Derive exact value of the cosine of 2π/5

First, note that if α = 2π
5 , then it follows that cos(2α) = cos(3α) since
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It follows that

0 = cos(3α)− cos(2α)

= 4 cos3 α− 3 cosα− 2 cos2 α+ 1

= (cosα− 1)(4 cos2 α+ 2 cosα− 1)

Since cosα 6= 1, then

4 cos2 x+ 2 cosx− 1 = 0.

Thus,
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Since 0 < 2π
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It also follows that
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Thus,
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