
Solutions to Problems ♣–14/15

Problem14: Let θ > 0. Show that
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Solution. In Problem ♣–13 (which was due on 11/16/18) we showed
that for any positive integer n and θ > 0 we have
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Since lim
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= 1, we know

lim
n→∞

θ/2n

sin
(
θ/2n

) = 1.

Therefore, letting n −→∞ in the eqution (~) above, we conclude
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In other words, sin(θ)
θ

=
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n=1
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(
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)
, as required. �
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Problem15: Show that
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Solution. First note that, for any real x, we have cos(2x) = 2 cos2(x)−1.
Hence, for any n ∈ N,
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Finally, by Problem ♣–14 above we have
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