8§82 - Tnlearation by Parts (IBP)
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Recall If w and V are )(umc.+:on5 of X%, Hhen %_j the

product rule

d - dv duw
L = u &y [« 18
dx (uV) d ¥ v dx

T_n{—e,jra-\-lnj both sides, we have
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gca.rromje,
s J u dv

wv - JVcJu_.

t__ In+e3ra4-:om L,J posts (zap) formula.

Remarks :

1. TRP cllows us to +rade one ’m+¢jral, f‘*dv Jc‘“'

onother (h"Pef“'”j s:mpler) m"'ejral‘ fvdu.




A. LBP can help when Ml:e_jroimj a Froduc.‘r of
fu.wctions. One ][um{ion, W, will be differentiated

while +the other, dv, will be 3n+e.jrac|—¢d.

Ex: J X cosx dx

M Pick W 4 be a ]Cuna‘.iom that 36-(-&

simpler when diffecentioted. EverJ-Hmws else is dv.

Solution: | et define W and dv as fol\owS'-

K= X V = Sinx
A-.“e.rm-\:o.\-e} 'mlejm’:e T
du= 1-dx dVv = cosxdx

Then

J 'X”C.OSXAXI = WV —j de
w dv




"

XsinX — JSm’x dx
I

= —-Cosx+_C

= | XSinX + cosx + C

A loeH-er SJ—rod-ejj )(or P;ckmj use s the LIATE method.

Lojs

T nverse 'I'r,j Let w be the )(H‘S'F func."-'lov\ on
Aljcbra.ic (?ower.s of x) this lis+ that appears in your
Trig inteqral. Let everything else

ExFonen-l:wL be dv.

Ex: Evaluate J X 4nx dx

Solution: l,(smj TBP and the LIATE wethod,

u=1mx VA ><3/5
du = ';_<'dx dv = X*dx

J X dax dx = uv-Jvﬂu
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= X_S,an —LS r C
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X*e¥ - axe*+ e + C

Sometimes we may need +to combine muliiple methods.

E_X'- Eva.,lu.od-e J SinX Cos X es:nx dx



Solution: L et’s ][irs{- clean wp +he in’re.jro.,( us.'nj a

WU - substitution.

sinX SinX
Sinx cosx € dx = Sinx- € - CosX dxl
/l = uet = du
Let w=5nx, Seo

n
du = cosx dx ue du = wv- | Vdw where
~__—

IBP

"

w= W Ve 6“
- dv:=e “d
ue” —J&“du i = du v:€au

we* - e*s ¢

- Slnx es:nx_ eSinx + c

Somedimes TBP can also he,lf when +he in+e.jrawd

doeSY{'l' |00K like o Froduc."'!

Ex: J Lnx dx



Solution : Let w= Anx V=X
duz= 1 dx dv:= 1 dx
X

Then J,an dx = (l{IX)‘X —JX'—lX— dx

= X/nx—Jio'x

X dnx - x + C

& va(u.ah: J Occtan X dx

Solution:  Leb U = arckanX V= X

du.: ‘ Ax clv=1dx

I+ x*
Then
w— > w- Substitution!
Ja.rd-o.nx dx = X arctanx —J X  dx Let w=1+x2, so

[+x2 du

du=2xdx = dmw
X-orctan x - | X <d_‘*
u \2x

X arctanX - |_2. J]a duw

X: arctanXx ~ |—2_ £n|u1+ C



X-arcton X = E'l_ lnll*le + C

Here's one more interestia 'Ejpe of IBP problem...

Ex:  Evaluate J eXsiax dx

Solution: Wse TRP wikh W= Sinx v=eX

dw = cosxdx dv = e dx

PN

x )
W = cosx \I=ex
duz -sinxdx dv=e*dx

e sinx - [ex(‘,osx - J e"(-smx) dx ]

- X
S € siax - €%cosx -~ J Q&S:nx dx

Aha! This is exactly the
ntegral we siorted with!

If T =J e¥sinx dx , then we've ju_s-f shown +hat

T = e snx - eX¥cosx - L

)

]nenoe XL = Qf (St‘nx~cosx) , and 'Hne.rc—fore_



+ C

_ . - e,x(smx—Cosx)
T =\ €"sinx dx =
2-

us:-ﬂj Ml'e.jra.{iom b\‘j Far{-,s with Ae)(im'#e in#cjr‘al_c

o c]i][fe,re,n'l' - jus-’- don't }arjc-l' -/—l«e, lDau.nolsl

Jbu(;\/ = [u\/JL ‘Jb\/clck
O

e
E_x: E\/a,(u.a.-"e J X dnx dx.
|

Solution: Let w= Inx
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