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A. LBP can help when Ml:e_jraimj a Produc{- of

/[u.nci:ions. One ][omc{ion, W, will be di)(fcren+ia+ed

while the ofher, dv, will be integrated.

Ex: J Ax cosx dx

M_: Piek w o be a func_l.iow that 36‘(’.5

simpler wWhen A"He,re,nhx\-ed. EVCFJ’HMVlj else is dv.

Solution: [ e4% c!efme, W and dv as fol\ow.S'-

w=2X V = Sinx
J“““‘"h“"‘} ‘.Mejm*e T
du= Ldx dv = Cosx dx

Then
J 2x cosxdx = Ly -}vdu

w dv




= AXsinX —jQSmxdx
I

= —cCosxX+_C

= | AXSinX + 2cosx + C

A be Hec s{-ra{-ejj )(or P;ckmj use s t+he LIATE method.
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Let w be the first function on

Aljcbra:c (x", pobnomaals) this list that appears in your
Triq infegral. Let everything else

ExPanenJ:wL be dv.

Ex: Evaluate J X*4nx dx

Solution: L(s‘.nj TBP and the LIATE wethod,

ws Lnx \/=><3/5

Cju=_;<’dx dv = X*dx

J X dax dx = LL\/‘JVCILL



3 2
- X gax - Jx dx
3
= X_S,an —Ls ry C
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Ex: Evaluate Jx’e"ax
Solution: Let w = X Vs e
du = &x dx dv = e* dx
J X*eX dx = x‘e* 'J e’ 2xdx
_ 2 % *
= X¢e* - JXC dx
W=x v:eX | |
du=dx  dv=e*dx \/ IBP again:

Sometimes we m oy

x'e* - 2 [xc"— J&"dx‘&

XeX - axe* s e + C

need 4o combine Mmultiple methods.

E_X'- Evaluate J SinX cosX es'"x dx



Solution: L ets ][irsé clean up +the in+e_jra,( u.s.'v:j a

WU - Substitution.

sinX sinx
Sinx cosx € dx Sinx- € - CoSX dxl
/ = ue* = du
Let w=5inx, Seo

dw = cosx dx Me“duu = wv—j\/dw where

IBpP

w= W V= e“
d = d = udll.
ue“ _f eu Au W clu v=Ee
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uet - e%: ¢

= Sinx es:nx_ eSinx + c

Somedimes TBP can also he,lf when +he in’re.jrand

doesnt ook like o Frodud-!

Ex: EVw(u.ai~e J Qcrctan X dx



Solution:  Lek u = arckanx V=X

I
I+ X

dw = ,_AX ClV:i(!x

Then

[+Xx?

= X-arctan X -J'K (d_‘*)
W \2x

X arctanX - l_'Z_ JIE duw

w— w- substitution'
J orctanX dx X aJctan x - J X dx Let w=l¢x?, so

) _du
du=2xdx =2 dx-g

n

1

X: arctanX - ‘-2_ £n|U|+ C

"

X-accton X — 5‘1_ L\'l*x"l + C

Here's one more intesestin chpe of IBP problem...

Ex:  Evaluate J eXsinx dx

Solution: Use TBRP wikh W= Siax v=e

dw = cosxdx dv = e dx



J exSa‘/lX dx = e,*S\“f\X - j &KCOSX ClX I8P O‘JO’M"

W= cosx \V e_"
duz -siaxdx dv=e*dx

= e%sinx - [estx - J E’_x(—smx) Ax]

- X
© € siax - eX¥cosx -~ J exS:nx dx

Ahal This is exadl] the

:w+&3PAL we Storted with!

If T '—'J e sinx dx , then we've ju.s-f shown +hat

T = e"Sax - €¥cosx - L

)

l«em,e LT 8_* (Stnx— cosx) R and +‘nerc{or¢.

+ C

- Xe. - ex(SMX—COSx)
[ = e sinx dx =
2.
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Ex: Evaluote J Lnx dx.
|

Solution : Let w= fax V=X

e 0 e
Then J dox dx = [)( qu] - J X - ;|<_ dx
| !




