Math 185 Worked Problems

§8.3 #31. Find the centroid of the region bounded by the given curves.

y=sinz, y=cosx, x=0, z=m7/4
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A = /ab(f(:c)—g(x)) d:c:/ow/él(cosx—sina:) dx

— [sinz 4 cosz]]/* = [sin;z + cos ﬂ — [sin 0 + cos 0]
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cosx — sinzx) dx
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A. /xcos:v dx. Use integration by parts.

U= dv = cosx dx

du = dx v=-sinx

/udv = uv—/vdu
= (x)(sinz) —/sinx dx

= xsinx +cosz + C
B. /xsin:c dzx. Use integration by parts.

U=2x dv =sinz dx

du = dz V= —COSZ



/udv = uv—/vdu
= (x)(—cosz)— /(—cos:v) dx

= —gxcosx+sinz+C
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- [(zsinx 4 cosz) — (—x cosz + sin x)]3/4
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—[((0) sin(0) + cos(0) + (0) cos(0) — sin(0)]
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Note: cos® z — sin? z = cos 2z
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The centroid of the region is (
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Yy = cos X

y = sin X
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