Note: A mnemonic device which is helpful for selecting 1 when using integration by parts is the LIATE principle of precedence for w:
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If the integrand has several factors, then we try to choose among them a 4 which appears as high as possible on the list. For example, in f ze®® dz
the integrand is zze%, which is the product of an algebraic function (z:) and an exponential function (%), Since Algebraic appears before Exponential,

we choose u = z. Sometimes the integration turns out to be similar regardless of the selection of  and du, but it is advisable to refer to LIATE when in
doubt.

6. Letu =t,dv=sin2tdt = du=4dtv= —3 cos 2t. Then

Jtsin2tdt = ——tcos 2t 4 1 5 [ cos2tdt = —3tcos2t + %sin 2t+C.
10. Letu =sin" 'z, dv=dz = duo=-—= dr v = z. Then [sin™' zdz = zsin” ;-:—f = d. Setting
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Hence, [ sin™' zdz = zsin tz 4+ V1 —x24C.

18. Firstletu = e %, dv = cos20df = du=—e%df,v= % sin 26. Then
I=[e%cos20df =1e?sin20 — [1sin20 (—e?df) = e ?sin20+ } [ e ?sin26dS.
Nextlet U = e, dV =sin20df = dU =—e"df,V = —}cos20, so
Jesin20dd = —1e % cos20 — [(—3) cos20(—e?df) = —3e % cos20 — § [ e cos 20 df.

Sol=1esin20+ 1% [(—4ePcos20) — 3I] = 3¢ %sin20 — je ®cos20— 31 =

2
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I=32e 51n29—ze_900329+01 = I=4%(%e%sin20 - e cosQEH-C'l) 2e- sin29—%e_ac0529+0‘

1
22. Letu=my,du=7dy=y—”2dy = du:§dy,v=2y1/2. Then
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—=dy=[2+/y] - 12 gy = — = - - .
f4\/§ y {\/anyL ‘/;2.3; dy = (61n9 — 41n4) [4\/5}4 6In9—4Ind — (12 - 8)

=6ln9—4lnd —4

30. Letu:rz,dv:vq—ﬁdr = du=2rdr,v=+4+7r2 By(6),
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= VAo ) = VB - )+ B = -1

50. Letu =sec” %z, dv =sec’zdz = du= (n —2) sec™ 3z secz tan z dx, v = tan . Then, by Equation 2,
[sec” zdz = tanz sec™ 2z — (n—2) [sec” 2z tan’zdz
‘=tanz sec® 2z — (n—2) [sec” 2z (sec’z — 1) dz
=tanz sec” ?z — (n—2) [sec” zdz + (n —2) [sec”  zdx

so (n—1) [sec” zdz = tanz sec” 2z + (n — 2) [sec" 2 zdz. If n — 1 # 0, then

t, n—2 o
/sec“:cdm: anxnsecl s +: ?/secn_2zdx.







