Integration by Parts and Trigonometric Integrals

August 30, 2007

(1) Compute
/COS2ZE sin 2z dx

(2) Compute
/ sin*x cos*x dx

(3) Show

T ifm=n

/ sin mx Sinnzcdx:{o it m #n
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(4) A finite Fourier series is given by the sum

N
flx) = Z a, sin nx
n=1

=a;sinz +agsin2x + ... +aysin Nx.

Show that the mth coefficient a,, is given by the formula

1 ™
Uy = —/ f(z)sinmzx dx.
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(5) Use integration by parts to show that for n > 2,

/2 n—1 /2
/ cos" x dx = / cos" % x dx
0 n 0

Show that for odd powers of cosine
/2 2-4-6...-2
/ cos™ ™ pdx = 0 n
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and for even powers of cosine




