Leccion 3.1

Integracion por partes
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Objetivos

Al finalizar esta leccion podra:
Enunciar la formula de integracion por partes.

Reconocer cuando se debe usar el método de
iIntegracion por partes para integrar.

Usar la formula de Integracion por partes para hallar
la integral indefinida.

Usar la formula de Integracion por partes para hallar
la integral definida.

AV
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ju-dv:uv—jv-du

FORMULA DE INTEGRACION
POR PARTES

LAV
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Ejemplo 1

Compare jexdx = e'+¢C
. 2 1 2 1 X2
xe" dx =—jeX 2xdx =57¢& +¢C
A 2 2
xe"dx
Seleccione U y dv. U=X dv =e*dx
Calcule du y V. du = dx V= J-eXdX — X

Sustituya en la formula y simplifique.

Iu-dv=uv — jv-cu
j xe'dx =(x)-(€") - [(e")-(dx)

=Xxe" —¢e’ +C
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Ejemplo 2

Evalle jxsin X dx
U=X dv =sin X dx

du = dx v:jsin Xdx = —cos X
ju-dv:uv — jv-du
jxsin xdx =(X)-(—cosx) —f(—cos X) - (dXx)
=—XCOS X + j COS Xdx

=—XCOSX +sinXx +C
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Ejemplo 2 ....

¢, Qué hubiera pasado si al evaluar fxsin X dX se
seleciona otra u?

U =sSInX dv = x dx

1
du = cos xdx v:jxdx =§x2

Iu-dv=uv - jv-du

jxsmxdx_(smx) ( xz) j( x°) - (cos x dx)

l
x25|nx + = jx cos xdx

Observe gue se obtiene un integral mas complejo

gue la original. |
Y%
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Ejercicio #1

Evallle jxcosxdx
U=X dv = cos x dx

du=dx  v=]cosxdx=sinx
Iu-dv:uv _ IV'dU
jxcosxdx = (X) - (sinx) —I(sin X) - (dX)
= XSinX —(—CosX) +C

= XSinXx +C0SX +C

A%
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Ejemplo 3
Calcule jxe“dx
6 X

Uu=x dv=edx .
X e
du = dx V=Ie6xdx=6je66dx:?

ju-dv = uv — Iv-du

[ xe®dx = (%)- (%] - I(%j - (dx)

6 X
=X —Eje“dx
6 6
6X 6x 6x
_X€ _EE e6x-6dxzxe _ €
6 6 6 6 3

" AAV
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Ejercicio #2
, t
Evalle f (3t+5)COS(Z)dt

U—3t+5 dv=cos(1)dt
A

du = 3dt szcosldt :4_"cos£-£dt=4sinL
4 4 4 4

fu-dv = uv — Iv-du

t .t .t
j(3t +5) cos(z)dt =(3t+5)-4sin-, —j4smz-3dt
=(12t+20)sinl —12-4jsin£-1dt

4 4 4

— (12t +20)sin% ' 48cos% re

AV
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Ejemplo 4

Evallie sz In x dx

2 :
Observe que U= X", dv=InXdX no es la mejor
opcion a lo menos que conozca integrar In x:

U=Ilnx dv=x°dx

du:idx v:jx2 dx:lx3
X 3

ju-dv = u - Iv-du

sz Inxdx = (In x)-@xﬂ —I(%Xs)-(idxj

1 1
—1 3Inx__J‘)( dx ==X Inx——x +C
3 3

Ved\V
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b b

b
ju-dv:u-v\a—jvdu
a a

“ORMULA DE INTEGRACION POR
DARTES PARA EL INTEGRAL
DEFINIDO

LAV
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Ejemplo 5 (Integral definida

Calcule jxe6xdx
-1

ju dv=u- v\ jvdu

2 2 _6X
_Ie - adXx
4 46

(2)e6<2> (—1)e®" 1>] 1 1j e®6dx

6 X

e
jxeﬁxdx —X-

_2e12 + e‘6] - [eﬁ<2) _ ee(—l)]

1, 1 1 o, 1 5 1,

zge +ge—6—£e +£e 36 VAV
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Ejercicio #3

EvaIL’le_[X?’lnXdX U=Inx dv=xdx
1 1 1
b b du==dx v=|x3dx==x"
ju-dv=u-v\2—jvdu X -[ 4

j'xe’ In x dx :(lnx)-(lx“j
4 4

) o
|

:£e4 _i 4
- 16|
:Ee4_(ie4_il4j :3e4+1
4 16 16 16
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Ejemplo 6 (Factorizando)

Calculejx5\/x3+1 dx :jx3-x2\/x3+1 dx
u=x’ dv = X%~/ x3 +1 dx

du = 3x°dx v:szx/x3+1dx

_1 j (x3 +1)% . 3x%dx
3 3

1(x%+1)
3 3

2 Contintda ...

=2 +1)
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Ejemplo 6 ....
Ju-dv = uv — jv-du
jXSw/X3+1dX :X‘°’-§(x3+1)g j;(x +1) . 3x°dx

_ %xs(x?’ +1)§ —§I(x3 +1)g . 3x%dx

5

2 3 2 (x3+1)5
:§x3(x3+1)2 9 5
2

é(x +1)

2.
9
3)
XS(X3+1)2 4i5(x _|_]_)2 +C

A%
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Ejemplo 7 (Integrando de un solo termino)

Calculejsin‘lxdx

u=sin"*x dv =1 dx
1
du = de v:jldx —x
1—X

ju-dv:uv—jv-du
1

=sin"*X- X —IX-ﬂdx
-1

= Xsin"' X — (— %jj(l— xz)? . —2XdX

1

= XSiN* X + (1— x2)2 +C

AV
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Ejercicio #4

Calcule [Inxdx

u=1Inx dv =1dx
du=£dx v:jldx = X
X

Iu-dv:uv—jv-du
1

=Ilnx-X —jx-—dx
X

= XIn X —jldx

=Xlnx—X +C
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Resumen de los integrales mas comunes

usando IP
Para integrales de la forma

Ix”eaxdx Ix”sinaxdx jx”cosaxdx u=X
Para integrales de la forma
jx” In x dx Ix” sin~tax dx an tan™ ax dx
u=Inx u=sin"x u=tan—x

Para integrales de la forma

j e**sin bx dx j e® cosbx dx

u =sinbx u = cos bx MAV
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Actividades 3.1

Ejercicios de Practica:
Impares 1 — 31

Referenclas:

— Visual Calc —
(interactivo);

A%
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http://myfaculty.metro.inter.edu/jahumada/stewart_calculo/pag398.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.5/index.html
http://archives.math.utk.edu/visual.calculus/4/int_by_parts.1/index.html

