Integracion bdsica
Ejercicios resueltos

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

a) j(x—Z)zdx
b) j%dx
0) J-xz—x+5dx

d) j(3ex - senx)dx

e) Ide

/) -[5 +5
4
9 |\grga
Solucion
a) J(x—Z)zdx: (xz—4x+4)dx=J.x2dx—4J.xdx+4J‘dx:
=x—3—4x—2+4x+C=x—3—2x2+4x+C
3 2 3
-3
b) jidxzjx-4dx=f—3+cz—%xi C
o) [F=22 2 gy = I(x 1+5de:_[xdx—jdx+5j.%dx:

2
=x——x+51n|x|+C
2

d) _[(3ex —senx)dx = 3J.e"dx—jsenxdx =3e* +cosx+C

5/3
e) W?dx:sz/3dx=x—+czzx5/3+C=§%/?+C=§x%/?+c

5

= Earctagx +C

5 I5x +5 __-[x +1

g) I\/;dx j\f\/: \fj\/ﬁ :—arcsenx+C
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2 Resuelve las siguientes integrales indefinidas utilizando algiin cambio de
variable apropiado:

a) J-x\/x—ldx

b) J‘ senx

\Jeos x

¢) jxf_zdx
d) I(ex —3)4 e“dx

lnx
NI==
ta(gx
dx
8) Jcos X
Solucion
t=x-1
a) J'x\/x—ldxz(dt:dxj=J’(t+1)x/;dt=J'tx/?dt+J'\/?dt:
S
jt tl/zdt+jt1/2dt Jt3/2dt+jt1/2dt - 4——+C=
5/2 3/2
:zt5/2+zt3/2+C:g(x_1)5/z+g(x_1)3/z+c
5 3 5 3
senx 1=coSXx —dt 12
b —t7dt =
) '[«/cos [dtz—senxdxj '[ jl/z J.
12
:—;/—2+C_ 2P 4 C=-2Jt +C=-2Jcosx +C
2 — _
c) I3x—dx= t=x-2)_1 £=lln|t|+C=lln‘x3—2‘+C
x> -2 dt =3x%dx BELEE 3

5

MY
d) [(e5-3) e*dx= (;:e;ij =[rar="vC =Q+C

t=x 1
)I1+x [dt 2xdxj I1+ dt = arctagt + C = arctag( ) +C

lnx t=Inx B tdt—tz C_(ln|x|)2 c
f)j | ae=Lax - B R
X
) j e dx = tzu::gx —J.e’dt—e’+C—e’”g"+C
cos’x dt = S—dx B B B
cos’ x
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3 Resuelve las siguientes integrales indefinidas utilizando el método de
integracion por partes:
a) j In xdx

b) j xIn xdx
c) jxexdx

d) j x’e*dx
e) jarcsenxdx
f) jexsenxdx
2) j x’senxdx

Solucion
dx
=1 = du=—
a) J.lnxdx= u=mmx " X :xlnx—J-xE:xlnx—J-dx=
dv=dx = v=x X
=xInx—-x+C
u=Inx = du=— 2 1 I
b) jxlnxdxz x :x_lnx__sz_:
x? 2 2 X
dv=xdx = v:7
2 2 2 2 2
X mx-L [xte=Tmx—2 X cc-Tmx-2ic
2 2 2 22 2 4
Uu=2x = du=dx
c) jxexdx: :xex—-.‘e"dx:xex—ex+C
dv=e“dx = v=e"

2
= du = 2xdx
d) '[xzexdx: u=x = du=2x
dv=e"dx — yv=e"
=

= du=d ) x x
:(dvu:efdx = :l:exxj:xze —2|:xe _'[e dxi|:

=x2e* —2xe* + 2'[ e*dx = x*e* —2xe* +2e* +C

]zxzex —ZIxexdx:
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dx
u=arcsenx = du=

X
e)J- arcsenxdx = 1—x? |= xarcsenx — Iﬁdx =
dv =dx = v=Xx 1-x
-1/2 t=1-x*
:xarcsenx—_[x(l—xz) dx = =
dt = -2xdx
1 1/2
= xarcsenx +— I t 2dt = xarcsenx +=—+C =
2 21/2
12
= xarcsenx + (1 - x? ) +C = xarcsenx +\J1—- x> +C
u=e”* = du=e"dx
f)j e*senxdx = =—e" cos x+ je" cos xdx =
dv=senxdx = v=-cosx
u=e"* = du=e*dx

dv=cosxdx = v=senx
=—e* cosx+e*senx — Iexsenxdx
= ZJ‘ e*senxdx = —e”* cos x + e*senx

e* (senx —cos x)

= .[ e*senxdx =

2
2
= du =2xdx
g).[xzsenxdx= u=x = du=ox =—x2c0sx+2fxcosxdx=
dv=senxdx = v=-cosx
u=x = du=dx

dv=cosxdx = v=senx
=—x’ cos x + 2 xsenx — ZI senxdx =

=—x’cos x +2xsenx +2cos x +C
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4 Resuelve las siguientes integrales indefinidas de funciones racionales:
2
x“+1
a) j — = - dx

X +x°-2x
2

5) -[x3—6.jcc2 jitiLZx—8
) -[x3—5x24+7x—3dx
d) J- 3x+2
) e iﬁxB
D
<) J-x +3);+—52x +1dx

Solucion
x2+1 3 2 2
a) Imdx:x +X —ZXZX(X +x—2):x(x—1)(x+2)
x*+1 A B C
3, 2 =t +
x+x"-2x x x-1 x+2

x’ +1:A(x—l)(x+2)+Bx(x+2)+Cx(x—l)

x=0: 1 = 24 A=-1/2
x= 1: = 3B = B=2/3
x=-2: 5 = 6C C=5/6
IL “—f JSpde _
x> +x?-2x X — 1 6 x+2

:_11n|x|+31n|x_1|+§1n|x+z|+c
2 3 6

x2+1 3 2 3
b) -[x3—6x2+12x—8dx:x —6x +12x—8=(x—2)

x2+1 A B C
+ +

(x-2) *=2 (x-2) (x-2)

x? +1=A(x—2)2+B(x—2)+C=Ax2—4Ax+4A+Bx—ZB+C
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x*: 1 = A A=1
x': 0 = -44+B =B=4
x*: 1 = 44-2B+C| C=5
x*+1 dx dx dx
dx = 4 5 =
jx3—6x2+12x—8 jx—ZJr j(x—2)2+ J("—2)3
=In|x-2|- LA 7 +C
x-2 2(x-2)
4
¢) 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-1Y

- -2B A=-1
ac = B=-2
= 34-3B+C c=1

1:
3:
0

N NN
I

2 8 &
I

4 dx dx dx
J.x3—5x2+7x—3dx:_"-x_1_2'[(.’6—]-)2 +Ix_3 i

:—ln|x—1|+i+ln|x—3|+c
x-1

o [Fo3e2

— dx:>xz_3x+2:1.(x2_9)+(—3x+11)

2
Iﬂ dx = x*~9=(x-3)(x+3)

-3x+11
x2-9 dx:_[tlx+j x§j9

_3§+11: A B = -3x+11=A(x+3)+B(x-3)
X _9 x—3 x+3

x= 3: 2 = 64 N A=1/3

x=-3: 20 = -6B]  B=-10/3
2

R P e e
-9 x>-9 3°x-3 3°x+3

:x+lln|x_3|—ﬂln|x+3|+C
3 3
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0) .[x2+x—8

R dx = x° —4x* =x*(x-4)

x2+x—8_£ B C

Xr-4x2 x x> x-4
x2 +x—8=Ax(x—4)+B(x—4)+Cx2 = Ax*> —4 Ax + Bx — 4B + Cx*
x: 1 A+C A=1/4

.1 —44+B;= B=2
x*: -8 = -4B C =3/4

=
I

J«x2+x—8

1,1 1 3 1
O —4x2 dx :ZI;dx+ZI?dx+Zj('x—dx:

—4)
L2 S mfx-4f+C
4 x 4
2x? —x+1

- dx = 2x* —x+1=2.(x* +8x+16)+(-17x-31)
x“+8x+16

N
-17x-31

I 2x*—x+1
x> +8x+16

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

dx =2 dx+[—

-17x-31_ 4 ._ B
(x+4)2 x+4 (x+4)

> 3—17x—31:A(x+4)+B

xt: 17 = A A=-17
=
x’: =31 = 44+B B =37
2_
j—zzx x”dxzzjdx—ﬂ 1 — = _dx=
x“+8x+16 x+4 x+4)

=2x—17ln|x+4|— +74 +C
X

4 3 2
2) jx +3x° -2x +1dx
x+5

xt+3x% 242 +1=(x3 —2x2+8x—40)-(x+5)+201

201

P 13x-2x% 41
‘[x + );+5x+ deJ-(
x4 x3

= —2—
3

= +8x——40x+2011n|x+5|+C
4 v,
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