Math 1552, Integral Calculus
Sections 8.2, 8.3: Integration by Parts/Powers and Products of Trig Functions

Evaluate the following integrals using any of the integration techniques we have learned.
1. [sin®(2z) cos®(2x)dx
Break off a cosine:
/sin5(2x) cos® (2z)dx = /sin5(2x) cos? (2z) cos(2x)dx
= /sin5(2x)(1 — sin?(2z)) cos(2z)dx
= /(sin5(2x) —sin’(2z)) cos(2z)dx

[u=sin(2z)] = = /(u5 —u")du
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u-substitution: Let v = Inx, then du = %dw:
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3. [(Inz)?dx
Integration by parts: let u; = (111:1:)2 and dv; = dx. Then du; = Ql%daj and v; = x, S0

the integral becomes:
/(lnx)2da; = z(lnz)? — 2/111(33)6133.

By parts again: us = Inx and dve = dz, so dus = %daj and vy = x:

/(lnx)Qda: = z(Inz)* -2 [a: Inx — /1da:} =2(lnz)? —2xlnx + 22 + C.



4. [ z3e*” da

Integration by parts: let u = 22 and dv = ze® . Then du = 2zdx v = %eIQ, So:
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5. [tan*(z)dx

/ tant(z)dx

tan?(x) tan?(x)dx

(sec?(z) — 1) tan?(z)dx

tan?(x) sec?(z)dx — /tanQ(aj)daj

—— — —

tan?(x) sec?(z)dx — /(Secz(x) —1)dzx

1
=3 tan®(x) — tan(z) + x + C.
6. [2%-4%dx
Integration by parts: using tabular integration (or by parts twice), we have:
u dv
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So:
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