Math 125 Worksheet #6 Solutions
1. Evaluate the following integrals using integration by parts.
2
(a) / xe “dx
0

Integration by Parts: uw =2z — du = dz
dv=e"dr — v=-—e"
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(b) /xQ(ln r)? dz

Integration by Parts: u = (Inz)? —  du=2(Inx)(2) dx
dv = 2% dx — v = ga?
= /xz(ln 2)’dr = $2%(In z)* — %/len xrdz
Integration by Parts (again): w=Inz — du = % dx
dv=2a*de — v=3a®

= /x2(ln 2)’de = $2%(In 2)? — 2[32°In @ — %/xQ d)
— %x:”(ln r)? — %x31n T+ %/ﬁ dx
=12%(lnz)? — 2%z + Za® 4+ C
(c) / sec’v/tdt  (Substitution and integration by parts will be needed.)
Using substitution: w = Vi — dw= i 2/t dw = dt or 2w dw = dt

= /secQ\/gdt = 2/w sec’w dw

Integration by Parts: u = w — du = dw

dv = sec’w dw — v =tan w

= /secQ\/zdt = 2w tan w — /tan w dw]



= 2w tan w — 2ln|sec w| + C

= 2/t tany/t — 2In|sec\/t| + C

2. Evaluate the following trigonometric integrals.
(a) / cos’x sin’z dx
Since the integrand has odd powers of cosine:

/ cos’r sin’x dr = / cos x cos’x sin’x dx

2

= [ cos z(1 — sin’z)sin’z dx

Using substitution: w=sinx — du=cos x dx
= /cos3x sinz dr = /(1 —u)u? du

= /u2 —utdu
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=gu —zuw +C

= isin’z — Lsin’z + C
(b) /sin29 cos?6 df

There are a couple of ways to evaluate this integral.

e Use the half-angle formulas: sin?f = :[_%S(%)’ cos? = H%S(%)
1 —cos(20) 1 20
/Sin29 cos?0 df = / C;S( ) 1+ Cgs( ) 4o

=1 / 1 — cos?(26) do

4
1 40
= i / 1 - —I—C;)SH df (Half-angle formula once again)
= é/l — cos(40) db

= 110 — Isin(40)] + C
= 30 — 55sin(40) + C
e Use the double-angle formula: sin 6 cos 6 = 1 sin(2z)
/sin29 cos*6 df) = /(sin 6 cos )*do

-/ (;Sm(ze)ﬁ d



4

1 / sin?(26) d

1-— 4
= % / c;s(@) df (Half-angle formula)
= 1[0 — {sin(40)] + C

= 10 — &sin(46) + C



