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We will need to do integrals like the following: l’—

(J X In x dxandEix'sin x dx

V] -&:\O\ICQ
In order to maké.that happen, we will need a new technique called integration by parts. We lovingly refer
to it as VOO-DOO or is it VU-DU(Y)

We know:

So, it should make sense that if we integrate both sides we get.....

uv*—'fcfv;fdx-i- vﬁdx=fudv+fvdu

If we move things around algebraically, we should be able to get

(i <
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&N\Kg\}f\) W = mx \VZ X
U :.de
av du= 5 A= gx

S&N\xd\x = X-QMX‘—S XJidX

X Imx < X +C_
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INTEGRATION BY PARTS
If u and v are functions of x and have continuous derivatives, then

v qudv=uv—fvdu

The hard part is deciding which part should be u and which part should be dv.

v \aas to be

GUIDELINES FOR 1. Try letting dv be the most complicated portion of the integrand that fits

INTEGRATION BY PARTS a basic integration formula. Then u will be the remaining factor(s) of “Q"-\V\ oW
the integrand. Some 3 Ld

2. Try letting u be the portion of the integrand whose derivative is a sim- N aIQ
pler function than u. Then dv will be the remaining factor(s) of the C’ AN W\'ks‘r

/"2 integrand.
Mostly...you to just practice and do a bunch! Oh Yeah!!!

EXAMPLE 1 Integration by parts ,(L* Av |= WV — \vda

X ' normally we choose dv first, make sure it is
Evaluatl f xg—d—x' s something you CAN integrate

u= X v= e,)(
du= | ax av= € dx

f)(exobc = Xé-j&xdx

Sxé‘&x :ﬁé—-—@x —\—Ej
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EXAMPLE 2  Integration by parts

udv =uy — v du
Evaluate [ x2 In x dx. f f
3
u= Lwnmx v=5-
\ 2
du= ;\’dx dv= X aXx
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EXAMPLE 3 An integrand with a single term S wdv = Wv-— (\/ dw

Evaluate 2

S \n =|-X

folfarcsinx@ ) CY _‘_0 &;:—J)CM
-

|
\
g B SUAXAX = XQV‘CSlhx+lg~b< Ahx

U= O\fC 6 MX v= X

o ; “—XL
du= —— Ay dv= ax XoarcsiX+L (<,
=% 15“ VN,

= Xoarcstm X+ \(\—xz L@
\

Ym’c&\V\X&x: la.\rc,sw\(lS*-Q (—\ — (0+W\) =

%—\—o—\ :_‘_)fx_—\

fol arcsin x dx = [xarcsinx+ V1 —xz]

1
0

=21

2
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EXAMPLE 4 Repeated application of integration by parts

Evaluate [ x? sin x dx. S‘“’W: uv— S.VO\W

u= X - v= —CoSX fx"s Wk Ax =X 2me—S‘1meo\X
du= Qx % dv= Slnx dx yxl oot = ‘)KLOD’)X’\-QSK X X

do \og:) po—ts QQOL(V\ I. :

Mm=x AV %\.hx g-x"‘% WX X = sxzmx_.. QIXS-\V\X — g  \nX d\x]
Aw= X AV= eyaxax ‘_-__-—)g"'m)(-\ :L?(Sihx +2uk + C

fxzsinxdx=—xzcosx+2xsinx+2cosx+C
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EXAMPLE 5 Repeated application of integration by parts
Evaluate [ e* cos 2x dx. L and st

dv=efdyr v:fe"dx=ex
u=cos 2 = du=-2sin2xdx

SO:

fexcos2xdx=ex0052x+

but...we have to do it again...

Making the same type of substitutions for the next application of integration
by parts, we have

dv=e"dx => v=fexalx=ex

u=sin 2x => du = 2 cos 2x dx
which gives us:

fe"siandx=exsin2x—2 | excos?x%

Therefore, we have

x'-e cos 2x + 2 e* 51n2x—4fe"c032xdx
+ 3
o LXK AX Hl e cnsaxdx

S(Q)fcmlx —Se.mlx\-lesmax>
5

1
£

A}

é(c,mwdx = T,:{)( exar)l& + Re&slmZX)"Q
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Hwk #67
8.3/46,47
7.3/1-4,9,12,15,19,25,32
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