Blogue I. Funcion real de variable real
Tema 6 Integracidon basica
Ejercicios resueltos

1.6~ 1 Resuelve las siguientes integrales in definidas utilizando la propiedad de
linealidad y la tabla de integrales inmediatas:

a) I(X—Z)de
b) j%dx
C) J‘de

d) J'(3eX —senx ) dx

e) _R/?dx

iR I5x2+5OIX
4
9 [\g g™
Solucion
a) J(X—Z)ZdX:I(XZ—4X+4)dX:J.deX—4J.XdX+4J.dX:
x> 4x2 x3 5
=—-4—+4x+C=—-2x"+4x+C
3 2 3
b) j—dx jx*“dx_)i— cz-%xi C

c) -[_T '[(x 1+5de '[xdx Idx+SI dx =
XZ
== —x+5In|x[+C
2

d) I(BeX —senx )dx = 3jexdx—jsenxdx =3e*+cosx+C

5/3
e) I%/Fdx=jx2/3dx:)5(/—3+c 3 5/3+C—3\/_+C_ xYx? +C

5
3 1 3
f) I 7 I—d ——arctagx+C
5x x“+1
9) N —N ,/ \fj ——arcsenx+C
9-9x? 1-x? J1—x2
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1.6-2 Resuelve las siguientes int egrales indefinidas utilizando alg in cambio de
variable apropiado:

a) Ix\/x —1dx

senx
b
) J. Jcos x

c) IX3_2dx
d) [(e*-3) e*dx

Inx
f)j
tagx
g) J.COS X ax
Solucion
t=x-1
) jx,/_x_ldx=(dt:dXJ=.[(t+1)\/fdt=_|'t\/fdt+J'\/fdt:
52 32
—jt tl/zdt+jt1/2dt jt3/2dt+jt1/2dt_ - +C=
52 3/2
S22 2o s 2 (ko) 1 2 (x-1) 4 C
3 5 3
senx t =cos x —dt 1
b =|—==—|==dt=—[t?dt =
) I\/cosx [dt——senxdxj -[\/f -[tl/2 -[
1/2
:_:tl/_2+c_ 2t 1 C =2t +C =-2Jcosx +C
=x-2_1 ﬂ:lln|t|+C:lln‘x3—2‘+C
—3x%x) 37t 3 3

4 t=e* - . (ex—3)5
d) j(ex—3) ede—(dt_ ]jtdt—§+c s—+C

t=x 1
e dt = arctagt + C =arctag( x> )+C
) J'1+x [dt=2xdxj -[1+ : g( )

t=Inx 2
Inx | t? (In]x])
f) j = jtdt_—+c ~ i
== 2 2
Qtoox t =tagx
9) j —dx = 1 :J'etdt:et+C:e“"gX+C
COS” X dt =———adx
Cos™ X
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1.6-3 Resuelve las siguientes integrales  indefinidas utili zando el método de
integracion por partes:
a) Jln Xax

b) jxln Xdx
c) j xe*dx

d) szexdx
e) I arcsenxdx
f) j e”*senxdx

) szsenxdx

Solucion

u=Inx = du:d—X dx
a) J.Inxdx= X :xlnx—jx7=xlnx—jdx=

dv=dx =»> v=xXx

=XInx—-x+C
u=Ilhx = du:d—x 5 i q
b) jxlnxdx: XX nx—=[x2 _
X2 2 2 X

dv=xdx =»> v=—
2

2 2 2 2 2
=X—In x—ljxdx:x—ln x—lX—+C =X—In x—X—+C
2 2 2 2 2 4

= du=d
c) jxexdx: w=x = U= :xex—jexdx:xex—ex+C
dv=e’dx = v=e*

_ 2 _
d) '[xzexdx=( u=x du_Zdelzxzex—ijexdx:

=

dv=e*dx = v=e*
= du=d

| AEx o m BUEE :xzex—z[xex—'[exdx]:
dv=e*dx = v=¢e*

= x%e* —2xe* +2'[exdx = x%eX -2xe* +2e* +C
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dx
) 4 u=arcsenx = du= — X4
e jarcsenx X = — = Xarcsenx — I ———dx =
1-x ,—1 —
dv =dx = V=X

. 2
:xarcsenx—jx(l—xz)fl/2 dx:(df[_lzxd ]:
— _2xdX

1 1/2
= xarcsenx +—It‘1/2dt = xarcsenx + ———+C =
2 212

12
— Xarcsenx + (1 - xz) +C = xarcsenx ++1-x% +C

f)jexsenxdx{ u=e du=e dxj:—exc05X+Iexcosxdx=

=
dv=senxdx = v=-cosXx
=

[ u=¢ du =e*dx
dv=cosxdx = v=senx

=—e*cos X +e*senx —jexsenxdx

= Zjexsenxdx =—e%cos X +e*senx

e* (senx —cos x
:jexsenxdx: ( )+C
2
u= x> du = 2xdx

g)j xzsenxdx:( j:—x2 cosx+2fxcos xdx =

=
dv=senxdx = v=-cosXx
= du=dx ]

u=X
dv=cosxdx = v=senx
=—%%c0S X +2Xsenx — ZI senxdx =

= —X2C0S X +2Xsenx +2¢0s X +C
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1.6-4 Resuelve las siguientes integrales indefinidas de funciones racionales:

x2+1
3) J.x3+x2—2xdx

x2+1
b d
) j 3 6x2+12x—8 X

2 I —5x? +7x 3
) J- 3X+2

X2+ X — 8
2 J.x —4x
x+1
)Ix +8x+16
),[X *13x3-2x? +1dx
Xx+5

Solucion

Imdx:x + X —2x:x(x +x—2):x(x—1)(x+2)

x*+1 A B C

3 2 - +
X+Xx°=2x X x-1 x+2

x?+1=A(x-1)(x+2)+Bx(x+2)+Cx(x-1)

x=0: 1 = -2A] A=-1/2
- 1: = 3B = B=2/3
=-2: 5 = 6C C=5/6
I x2+1 ___J~dx 2 5.[ dx
X7 4+ X X — 1 67 x+2

———In|x|+—|n|x—1|+—In|x+2|+C
2 3 6

b) I X*+1 dx:>x3—6x2+12x—8—(x—2)3
x> —6x*+12x -8

x> +1 A B C
+ +

(x-2)" x-2 (x-2) (x-2)

x2+1=A(x—-2)" +B(x-2)+C = Ax’* ~4Ax +4A+Bx-2B+C
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2.1 = A A=1
x*: 0 = -4A+B !=B=4
- 1 = 4A-2B+C C=5
X2 +1 dx dx dx
J.x3—6x2+12x—8dX_J‘x—2+4J‘(X_2)2 +5j(x_2)3 -
:In|x—2|— 4 ~+C
Xx-2 2(x-2)
4
c) IX3_5X2+7X_3dx:>x3—5x2+7x—3:(x—1)2(x—3)
4 A B C
= +

(x-1)*(x-3) X_1+(X_1)2 x-3
4=A(x-1)(x-3)+ B(x-3)+C(x-1)’

= -2B A=-1
4C =B=-2
= 3A-3B+C Cc=1

1:
3:
0

)
Il

X
X
X

4 dx dx dx
Ix3—5x2+7x—3dxz_j-x—1_2-[(x_1)2 +Ix—3:

:—In|x—1|+i+ln|x—3|+C
x-1

2
d) I%dx: x*=3x+2=1+(x*=9)+(-3x+11)
2
I%dx :Idx+j_i§jgldx:> x> —9=(x-3)(x+3)

-3x+11 A B
x2-9  x-3 x4+3

= -3x+11=A(x+3)+B(x-3)

x= 3: 2 = 6A N A=1/3
x=-3: 20 = -6B] B=-10/3
2_ f—
J'X 23X+2dX=IdX+.[ 32(+11dx=x+lj* dx _EJ' dx _
X“ =9 X“ =9 37x-3 37x+3
=x+lln|x—3|—mln|x+3|+c
3 3
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o) J-x2+x—8

A dx = x* —4x* = x*(x-4)

x2+x—8_é B C

x>—4x> x x* x-4

x? +x—8=Ax(x—-4)+B(x-4)+Cx* = AxX* ~4Ax + Bx-4B +Cx*

x*: 1 = A+C A=1/4
x': 1 = 4A+B;= B=2
x’: -8 = -4B C=3/4

IX2+X_8

NERRpIv dx :%Iidx+21%dx+%j;dx _

(x-4)
:lln|x|—z+iln|x—4|+c
4 X 4
2
£) J'ZX -x+1

molx:>2x2—x+1=2-(x2 +8x+16)+(-17x-31)

-17x-31

I 2x2—x+1
x> +8x+16

x2+8x+16dX:2jdX+-[

dx = x2+8x+16=(x+4)2

—17X—31:: A N B
(x+4)"  x+4 (x+4)

> =-17x-31=A(x+4)+B

x': -17 = A A=-17
=
x’: =31 = 4A+B B=37
2
[ZEX g ol ax-17[— dx+ 37— dx =
X“+8x+16 X+4 (x+4)
=2x-17In|x +4|- 37 ¢
X+4

dx

x*+3x3-2x%+1
9) j X+5

x* +3x% -2x? +1:(x3 —2x2+8x—40)-(x+5)+201

201

4 3 2
X" 43X =2x"+1
I dx:j(x3—2x2+8x—40)dx+j dx =
X+5 X+5

4 3 2

X X X
=———-2"+8=--40x+201In|x+5|+C
4 3 2
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