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1. Let n be an integer which is at least 2. Use integration by parts to derive the formula∫
cosn x dx = 1

n
cosn−1 x sin x + n − 1

n

∫
cosn−2 x dx.

2. Let n be an integer which is at least 1. Use induction and the previous problem to prove
that ∫ π

2

0
cos2n+1 x dx = 22n(n!)2

(2n + 1)! .

3. Let n be a positive integer. Prove that
(

2n

n

)
is always even.


