
 

8.2 Integration by Parts IBP

Recall If u and u are functions of x then by the

product rule

I luv u day v day

Integrating both sides we have

Sd luv dx Judy dx Judy dx

s ut Judu t f v du
Rearrange

g u du un f v du

Integration by parts kept formula

Remarks

1 IBP allows us to trade one integral udr for

another hopefully simpler integral Vdu



2 IBP can help when integrating a product of

functions One function u will be differentiated

while the other dv will be integrated

Ex 2x cosx dx

Strategy Pick u to be a function that gets

simpler when differentiated Everything else is dv

Solution Let's define u and dv as follows

U 2X

integratedifferentiate

du 2dx dv cosxdx

Then

f copdx uv vdu



2X sinx 2sinxdx

cosx C

2X Sinx 2cosX C

A better strategy for picking use is the LIATE method

Logs

9 this list that etar inÉur
Algebraic polynomials

Trig integral Let everything else

Exponential be dv

Ex Evaluate x lnxdx

Solution Using IBP and the LIATE method

u In x v

du dx du x dx

x lnx dx uv Judu
enx dx



enx x dx

enx C

Ex Evaluate x e dx

Solution Let u x v et

du 2x dx du e dx

x e dx x e ex 2 dx

x ex 2 xe dx
u x v ex

du dx dv e dx IBP again

x e 2 xex_ edx

X'ex 2xe 2e C

Sometimes we may need to combine multiple methods

Ex Evaluate sinxcosxe.si dx



Solution Let's first clean up the integral using a

U substitution

sinx cosx esin dx sinx.es cosx dx
a 49 du

Let u Sinx so

du costax Ue du wv Vdw where

aww
au diisian

ue endu

Ue e C

sinx esinx esinx

Sometimes IBP can also help when the integrand

doesn't look like a product

Ex Evaluate aratanx dx



Solution Let u arctant v x

du 1
1
2 dx du 1dx

Then
u substitution

arctanx dx X artanx dx Let u ltxa so

du 2 dx dx

x arctanx

Xaritanx in du

X aritanx In u C

X arctan x In 1tx C

Here's one more interesting type of IBP problem

Ex Evaluate e sinxdx

Solution Use IBP with u sinx v e

du cosxdx du e dx



e sinx dx e sinx f e costdx
IBP again

at isxaxaiieia

exsinx fexcosx fext sinx dx

e sinx excosx e sinx dx

we fi Iin
IfI fexsinxdx then we've just shown that

I e sinx e cost I

hence 21 e sinx cost and therefore

I e sinx dx e sinx cost C
Z

Using integration by parts with definite integrals is

no different just don't forget the bounds

adv ur van



Ex Evaluate lnxdx

Solution Let u lnx v x

du dx dv 1dx

Then f enxdx xenx ix dx

xenx x
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