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1. / sin® z cos® zdx
0

With the substitution v = sinx, du = cos x, we have
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/ sin? z cos® xdx = / sin? z(1 — sin® ) cos zdx = / u?(1 — u?)du
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2. /tan3xsec2 zdr

With u = tanz, du = sec? zdz, we have

1
/tan?’xsecgmdm = /usdu —ul/da+C = Etan4a:+0.

Or, with u = secz, du = sec x tan xdx, we have

/tar13338602 xdx = /(sec2 x — 1) secz(secx tan z)dx = /u(u2 —Ddu=u/4 —u*/2+C

1
= —secty — isec2x+C.
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You can check that the answers agree (up to a constant! which is covered by the“ +C”)

with tan® z + 1 = sec? z.

3. / cos? x sin? zdx

There are a few ways to do this. Using sin(2z) = 2sinx cos z we have

1 1 [1—cos(4
/cos%vsin2 zdr = 4/Sin2(2x)dgj = /cos(m)dw
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Using the half-angle identities, cos? z = H%S(%), sin®z = 1_%5(2:6), we have

/coszcnsin2 xdr = 1/(1 — cos?(2z))dx = 1/ <1 — HCOS(ZM)) d
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1 sin(4x)

Finally, you could also do

1 2 1 9
/COS2 zsin® zdx = /(:082 z(1 — cos® z)dz = / JFC;’S(SU) <1 - +C;S(x)> dx

:i/(1—cos2(2x))dx=...:;<x—smgjlx)>+c.
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4. —————— With ¢t = sec#, dt = secf tan 0df, we have (notice the change in bounds!
|y = ( : )
2 dt /3 sec 6 tan 0df /3 de /3
— = — = — = cos” 6d6.
Ve V2 —1 x4 sectOvtan?  Jrpa sec’l oy
Making the substitution u = sinf, du = cos #df (changing bounds again)

KA v3/2 V3/2 _
/ COSJM@Z/ (1—U2)du=u—u3/3’ :M.
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5. /yzx/l —y2dy

With y = sin @, dy = cos 8df, we have

/y2\/ 1 —y2dy = /sim2 6 cos® 0df = é <9 — SID(M)) +C
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(using the result of problem 3). Switching back to y = sinf we get

1 sin(46) 1 1 . . 9
3 (9 1 >+C— 89 32(4sm90050(1 2sin“0)) + C

1 1
=3 arcsiny + gy\/ 1—y2(2y° — 1)+ C.



