Bloque 4. Calculo
Tema 6 Integracidon basica
Ejercicios resueltos

4.6-1 Resuelve las siguientes integrales indefinidas utilizando la propiedad de
linealidad y la tabla de integrales inmediatas:

a) I(X—Z)zdx

b) J'%dx

c) I#dx
d) I(Bex—senx)dx
e) J.%/?dx

3
iR I5x2+5dx

) [{gon®

Solucion
a) J(X—Z)Z dx:j(x2 —4x+4)dx:J.xzdx—4j.xdx+4jdx =

3 2 3
X 4% taxsc=2_ox?i4x+C
3 2 3
1 o x® 11
b) IFdX—IX dX—_—3+C——§F+C

c) I#dx :J(x—l+%de :'[xdx—.[dx+5j.%dx =

2
:X——x+5ln|x|+C
2

d) I(SeX —senx )dx = Sjexdx—jsenxdx =3e*+cosXx+C

5/ 3 3 3
) [¥/x%dx=[xPPdx=2—+C=2x"4+C=2Yx* 1Cc=2x¥x +C
) | J 5/3 5 5 5

3 3 1 3
f dXx =—= | ———dx =—arctagx+C
) I5x2+5 SIx2+1 5 g

4 4 1 4 1 2
——dx=|./— dx =,|— | ———=dx =—arcsenx +C
9 IV9—9x2 J.\/Q\Jl—x2 V9J‘«/1_X2 3
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4.6-2 Resuelve las siguientes integrales indefinidas utilizando algin cambio de
variable apropiado:

a) Ix\/x—ldx
senx
b
) J.\/COSX
0 = Xs_
d)j (e*—3) e*dx
)jl+x
£) Ilnx
tagx
g) J.COS X ax
Solucion
t=x-1
) jx\/_x—ldx:(dt :dx} J(t+1) et = [t + [ Vit =
12 12 32 12 % ¥
—jtt dt+jt dt = jt dt+jt dt—/ 7 +C=
S22 o =2 (xm1) 1 2 (1) +C
5 3 5 3
senx t =cos X —dt 1
b =|—==—[==dt =—[t¥2dt =
) Im [dt:—senxdxj -[\/f -[tl/2 -[
1/2
=—;/—2+c —2t¥2 1 C =2t +C =-2cosx +C
( - ;2) ﬂ:lln|t|+C:£In‘x3—2‘+C
=3x°dx 3Jt 3 3

x 2\
d) j(ex—3)4exdx—(;t=_e ] jt4dt_€+c @+C

t=X 1
e = dt = arctagt + C = arctag( x*)+C
) J'1+X [dt:Zdej -|.1+t2 : g( )

t=Inx ,
Inx . _ ~ t2 (In|x])
) [Sodx=| 1, |FJut=2aCc= e
t = tagx
etagx
g) J‘COSZXdXZ dt = 1 d =J.etdt=et+C=etagx+C
" cos® x X
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4.6-3 Resuelve las siguientes integrales indefinidas utilizando el método de
integracion por partes:
a) Jln Xax

b) jxln Xdx
c) j xe*dx

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

1)) J.xzsenxdx

Solucion

dx
u=Inx = du=—

a) J.Inxdx= X :xlnx—jxd—x=xlnx—jdx=
dv=dx = v=X X

=XInx—-x+C
u=lnx = du:d—x 2 1 dx
b) jxlnxdx: )2( =—Inx-=|x*—=
X 2 X
dv=xdx =»> v=—
2
2 2 2 2 2
=X—Inx—ljxdx:x—lnx—lx—+c=X—Inx—X—+C
2 2 2 22

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

_ 2 _
d) '[xzexdx= u=X = du=2xdx
dv=gedx = v=ge"
=

u=X du = dx ) ) X
Z(dV=ede N V:eszx"‘e _2[xe —'[e dx]:

= x%e* —2xe* +2'[exdx = x%* —2xe* +2e*+C

= x%e* —2'[ xe*dx =
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dx
) d u=arcsenx = du= — X_ 4
e jarcsenx X = — = Xarcsenx — I ———dx =
1-x ,—1_ )
dv =dx = V=X

- xarcsenx—jx(l—xz)fl/2 dx:( t=1-x° ]:

dt = —2xdx
1 e tl/2
= Xarcsenx +—It dt = xarcsenx+—=——+C =
2 21/2

12
— Xarcsenx +(1— x2) +C = xarcsenx +v1—x2 +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
:J'exsenxdx: ( )+C
2
u=x2 du = 2xdx

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

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

u=X
dv=cosxdx = v=senx
= —Xx%C0S X + 2 XSenx — ZJ senxdx =

=—X2C0S X +2Xsenx +2¢cos X + C
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4.6-4 Resuelve las siguientes integrales indefinidas de funciones racionales:

J- x? +1 dx
X%+ x%-2x

x> +1
b dx
) J‘x3—6x2+12x—8

2 I —5X*+7X— 3dX
) J- 3X+2

X2+ X — 8
) J.x —4x
x+1
)Ix +8x+16
x*+3x3-2x%+1
)I X+5

dx

Solucion
I&dx: X3+ x2-2x = X(X2 +X—2): X(X—l)(X+2)
x3+x2-2x

x> +1 A B C
= +

X+x2P-2x x x-1 x+2

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

=0: 1 = —2A] A=-1/2
- 2:5 = 6C| C=5/6
I x2+1 ___Idx 2 L5pdx
X° + X B X — 1 6 X+2
=——Mﬂ4+—4MX—Q+—JMx+ﬂ+C
2 3 6
b) I X +1 dx:>x3—6x2+12x—8:(x—2f
x> -6x%+12x-8

x*+1 A N B N C

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

x?+1= A(x-2) +B(x-2)+C = AX’ ~4Ax+4A+Bx-2B+C

Conocimientos basicos de Matematicas.  Bloque 4. Célculo. Tema 6. Integracion basica
w Ana Allueva — José Luis Alejandre — José Miguel Gonzalez MATEMATICA APLICADA- Universidad Zaragoza




N
[ERN
Il

A A=1
-4A+B ;=B=4
4A-2B+C C=5

o "k
= O
Il Il

X“+1 dx
Ix3—6x2+12x—8dX:J‘ x—2 I(X—Z)Z +5j(x—2)3 -

=In|x-2|- —~ ~+C
X=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)° x-3
4=A(x-1)(x-3)+B(x-3)+C(x-1)

= -2B A=-1
4C =>B=-2
= 3A-3B+C c=1

Il
o W Bk
A b~ b

Il

X
X
X

4 dx dx dx
Ix3—5x2+7x—3dx__j-x—l_z-[(x_;L)2 +Ix—3_
:—In|x—1|+%+ln|x—3|+c

2
d) j%dx: X2 =3x+2=1(x*-9)+(-3x+11)

2

x> —3x+2 —-3x+11
Ide:jdx+I 79 dx = x* -9 =(x-3)(x+3)

—3z(+11: A, B = -3x+11=A(x+3)+B(x-3)
x> -9 X-3 X+3

X= 3: 2
x=-3: 20

—
—6B|  B=-10/3

GA} A=1/3

3X+2 3x+11
Ixz— d_Id-[x - _Ix33x+3

=x+lln|x—3|——oln|x+3|+C
3 3
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&) J-x2+x—8

NI dx = x® —4x* = x*(x-4)

x>+ x-8 A B C
X x2 x-4

X —Ax?
x2+x—8=Ax(x—4)+ B(x—4)+Cx2 = Ax? —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

C A2 dx =%I%dx+2j%dx+%j#dx =

(x—4)
~Linjx|-2+ 2injx-4+C
4 X 4

) ,[ 2x% —x+1

“ari1s ™ = 2X% =X +1=2-(X* +8x+16)+(-17x—31)

-17x-31

I 2x% —x+1
Xx*>+8x+16

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

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

17x-31__A B
(x+4Y  x+4 (x+4)

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

2

xt: 17 = A A=-17
=
x’: 31 = 4A+B B =37
2_
Ide:ZIdx—ﬂj ! dx+37'[ ! > dx =
X°+8x+16 X+4 (x+4)
=2x-17In|x+4|- 3 ¢
X+4

dx

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

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

4 3 _ny2
IX +3x7 - 2X +1dx:J'(x3—2x2+8x—4O)dx+'[ 201 dx =
X+5 X+5
x* _x® X
:——2—+8——40x+201|n|x+5|+C
4 3 2
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