CALCULO DE PRIMITIVAS

CALCULO DE PRIMITIVAS

[6.1] I%& 42+ 3% dx

Solucién

3/2
=t

IW 4/2+§/? dX=IXll3(2+X2/3)1/4 dx :|:X2/3 =t =X

:Ejt(2+t)1’4 dt =
dx = (3/2)t"?dt 2

2+t=2" o 5
_|°F :6'|.(28—22“)dz:6(z——zi +cte =
dt =4z2°dz 9 5

=§(2+X2/3)9/4 _ 1?2(2+X2/3)5/4+Cte=

:%(2+ X?%)%'* (5x2° —8) + cte

I
=)
[u]
m
T

Indefinite integral:

. 2 P
ﬁ? V2+x28 dx= = " +2)5% (5x23 _g)

[6.2]J X dx

cos® X

Solucién

Integrando por partes se obtiene:

« x=u —95 dx=du
f —dx =] gx | =xtgx—jtgxdx:xtgx+|n|cosx|+cte
COS“ X =dv —— tgx=v
COS™ X
Indefinite integral: Show step
x
r — dx = xtan(x) + log(cos(x))
< CosT(x)

logix) is the natural logarithm
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EJERCICIOS RESUELTOS DE CALCULO INFINITESIMAL

[6.3] (3x—7)dx

X2+ x2+4x+4

Solucion

Descomponiendo en fracciones simples:

I:f (x-7)dx [ _(Bx-7)dx _ ( A BX+C]dx

3 2 2 + 2
X"+ X +4x+4 (x+1)(x"+4) X+1 Xx°+4
Se obtiene el sistema:

3Xx—7=A(X*+4)+(Bx+C)(x+1)

x=0 = -7=4A+C C=1
x=-1 = -10=5A = =-2
x=1 = -4=5A+2B+2C B=2

I:J _—2+2;(+1 dx:—2ln|x+1|+ln‘x2+4‘+larctg Xicte=
X+1 x°+4 2 2

X*+4 1 X
=In——+—arctg| — |+cte
(x+D)° 2 2

Indefinite integral:

Sho tep
3 1
r ,:T 7 dx = logx® +4) - 2log(x+ 1) + —tan‘l(f)

JxrxX +4x+4 2

' (x) isthe inverse tangent function

logix) is the natural logarithm

tan™

]J 3x+2
(x? 4x+8)

Solucién

Integrando por Hermite:

3X+2 Ax+B Cx+D
2 2dXZ 2 + 2
(x*—4x+8) X°—4x+8 X°—4x+8

dx
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CALCULO DE PRIMITIVAS

x+2 A(x2—4x+8)—(Ax+B)(2x—4)+ Cx+D
(x* —4x+8)* (x> —4x+8)? X —4x+8

Derivando:

3Xx+2=8A— Ax* —2Bx+4B + Cx®*—4Cx* +8Cx + Dx* —4Dx + 8D

Por coeficientes indeterminados se obtiene el sistema:

x* = 0=C C=0 C=0
x> = 0=-A-4C+D D=A D=1
= =
X = 3=-2B+8C-4D 3=-2B-4A 8=8A = A=1
x° = 2=8A+4B+8D 2=4B +16A B=-7/2
J 3x+2 X—71/2 +J dx  x-7/2 +J dx
(x? 4x+8) T X2 _4x+8 ) X' —4x+8 X —4x+8 (x-2)*+4
L
x=7/12 1 P x=7/12 1 X
= += = +—arctg| ——1|+cte
X°—4x+8 2 2 2

x x> —4x+8
E—l +1

Indefinite integral: Show steps

3x+2 1 2x-7 _fx—2
r—'* S dx = - [—q +tan [—]]
Jox* —4x+8) 2\x" —4x4+8 2

tan™ " (x) istheinverse tangent function

[6.5] Resolver las integrales:

x—xl

X2 +2X42

b) I (3x* + 6x +5) arctg x dx

Solucién

(método aleman)

————dx=(AX* + Bx+C)Vx? +2x+2+kj

dx
\/x +2X+2 VX2 +2%x+2

3

(Ax +Bx+C)(2x+2) k
= (2AX+B)Vx* +2x+2
VX2 +2x42 2-VX2+2%x+2 \/x2+2x+2
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EJERCICIOS RESUELTOS DE CALCULO INFINITESIMAL

X} —x—1=(2AX+B)(X* +2x+2) + (AX* + BXx+C)(x+1) +k =

=3A%* +(2B+5A)X* + (4A+3B+C)x+ (2B +C +Kk)

A = 1 A = 1/3
2B+5A = B = -5/6
4A+3B+C = -1 |Cc = 1/6
2B+C+k = -1 k = 1/2

3_ _ 2
|J—1d(—5—1)/7221Jd—
X2 +2Xx+2 6 2) Ix?P+2x4+2

3 6

2
:{X——S—X+%}/x2 +2x+2+%J

J_J dx _J dx _{x+1= t}_j dt
Ux242x+2 ) J(x+D2+1 (dx = dt t2+1

= |n‘t+\/t2 +1‘+cte: In‘x+1+\/x2 +2x+2‘+cte

Por consiguiente:

3_ _ 2
X—dex:(x——§+lj\/x2+2x+2+lln‘x+1+\/x2+2x+2‘+C
VX +2X+2 3 6 6 2

Indefinite integral: Show steps

¥ -x-1

—_—— dx =

Vxi+2x+2

1 2 2 |

5( X +2x+2 (2x* —5x+ 1)+ 3sinh™ (x + l}l]

sinh™? (x) isthe inverse hyperbolic sine function
dx
arctgx =u —  du=—7
1+x =

b) I(3x2 +6x+5)arctg x dx =

(3x?+6x+5)dx=dv —> v=x>+3x?+5x
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CALCULO DE PRIMITIVAS

x® +3x? +5x

:(x3+3x2+5x)arctgx—J T dx = (x* +3x* +5x) arctg x — J
X% +

3 2 _ 2
J:dex:J(x+3+4)§ 3jdx:x—+3x+2j 22X dx -3 zdx =
X +1 X +1 2 X +1 X +1

2
:X?Jr3x+2ln(x2 +1)—3arctg x + cte

Por lo tanto:

2
I(3x2 +6x+5)arctg x dx = (x* +3x* +5x)arctg x — X? —3x—-2In(x* +1) +3arctg x + C

2

I(sz +6x+5)arctg x dx = (x* +3x* +5x + 3) arctg x—X?—Sx—ZIn(x2 +1)+C

Indefinite integral:

m
)
[u]
|
in
u}
|

r[Br? + t':x-l—S]tan‘le] dx =

o

x-
X tanYx) - 5 - 2 log(x* + 1)+ 3xtan"Yx) -

3x+5Sxtan Yx) + 3tan Yix)

tan™? [x) is the inverse tangent function

log(x) isthe natural logarithm

dx
6.6 —
[6.6] J1+coszx

Solucién
dt dt
tgx =t dx = e
f S R A P 14t Jdt _
1+cos’X | B 1 Jt+2
- 1+~
cos’ x = ey

L arctg (Lj +cte = =3 arctg (tg_xj +cte
V2 V2 V2 V2

Indefinite integral:

r 1 i Vo
. r=—-
J 1+ cos?ix) \,l"?

L
=)

[u]

m

T

tan™? (x) isthe inverse tangent function
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EJERCICIOS RESUELTOS DE CALCULO INFINITESIMAL

6.7] j ch 3x
5+25h3x

Solucién
ch3x 5+2sh3x =t 1(dt 1 1
J—dx: :—J—:—In|t|+cte:—In|5+25h3x|+cte
5+ 2sh3x 6ch3xdx = dt t 6 6
Indefinite integral: Show step
cosh(3 x 1
r# dx = — log(2sinh(3x) +5)
< 5+ 2sinh(3x) 3]
cosh(x) isthe hyperbolic cosine function
logix) is the natural logarithm
gsinhix) is the hyperbolic sine function

[6.8] Calcular las siguientes integrales:

2 J dx b) J dx
\/m (1+ X2)3/2

Solucién
dx X=asent 1 (costdt 1 dt 1

) | —= == —=— | ——==tgt+cte=
(a% - x2)? dx=acostdt| a cos’t a°J cost a

1 X 1 X
= — tgarcsen —+cte = ————+cte
a

a a? — x>

L
=
)
11
T

Indefinite integral:

1 x
r—-.-lz,-z dx= ———
2 2 2

2
s ses a* ya® —x°

L_ 2N-3/12 4y, _ x? =t B s o
b) j (l+ X2)3/2 _j(1+X ) dX—|:dX:(1/ 2)t_1/2dt:|_(1/2).[t (1+t) dt =

1+t ,
-3/2 -3/2 -,
=(1/2)Jt-1’2-r3’2(1ltj dt—(1/2)Jt‘2(l t] dr=| _
t dt = —dz
(z-1)°
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CALCULO DE PRIMITIVAS

-1/2
_ 12| &= 1) @2 7= (- 1/2)j 73207212 " et cren
2(1/2) Jz
2
= X 2+(:te= +cte
1+Xx 1+ x?

Indefinite integral: Show steps

1 x
r—'* 3 dxr= ——
JT+ )0 .

[6.9] jx\/x2+2x+2 dx

Solucién

1=sht
I:Ix\/x2+2x+2dx:jx (x+1)2+1dx:{xJr > }:

dx =chtdt
:I(sht—l)\/sh2t+1 cht dt :j(sht—l) ch?t dt :J.shtchzt dt—J.cth dt =
=1ch3t—lj(ch 2t +1) dt =lch3t—lsh 2t—£t+cte:
3 2 3 4 2

:lchst—l(shtcht+t)+cte:cht( sh2t+l—lshtj—1t+cte_
3 2 3 3 2 2

=+/sh?t+1 1sh t+1—£sht —£t+cte
3 3 2 2
Deshaciendo el cambio de variable:

| =X*+2x+2 E(x2 +2x+2)—%(x+1)}—%argsh(x+1)+cte:

6

=\X2+2X+2 Exz +1x+a —Elln(x+1+\/x2 +2X+2)+cte

Indefinite integral: Show steps

[xVxs2x42 dx=
15 .
E[- r?+2x+2[2f+x+1]_351nh-1:x+ll]

sinh™? (x) isthe inverse hyperbolic sine function
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[6.10] Ixs 1+ %3 dx

Solucion

m=8 n=3 N
IX8_311+ x3 dX=J.X8-(l+X3)l/3 dx = 1 M1 _ binomia _
gséZ —=3€Z 2° caso
n

X =1z

= = | A+ 23 =z%dz = J-z 1+2)¥3dz =
x=7° = dx=lz‘2/3dz f ( )3 3 A+2)

1+z=t° 1(hs 2y o2 6 o3 3 o b .3
| dz = 3t zéj(t -t dt:j(t -2t + 1t dt=j(t _2t5 %) dt =
7=

10 7 4 10/3 713 4/3
tt 2ttt Ce=(1+z) ~2(1+2) +(1+z)

— Sy

10 7 4 10 7

+cte =

B (1_+_ X3)10/3 ~ 2(1+ X3)7/3 . (1+ X3)4/3
10 7

+cte

L
=)
=]
1]
T

Indefinite integral:

f Vi+x dx=— [x + 1% (1445 —12x° + 9)

dx
[6.11] J—
I A1+3%3

Solucion

Se trata de una integral binomia de 32 especie. Escribiéndola en forma estandar:

jx’3/2 1+ x¥*) ¥3dx

JF\3/1+
Sustituyendo: =t => x=t¥* = dX:%tj/Sdt = |=%It‘5/3(1+t)_]/3dt

-1
Multiplicando y dividiendo por tV3: | = %Jtz (?) dt
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CALCULO DE PRIMITIVAS

Con el nuevo cambio de variable:

ﬂ:z = t:L = dt:—d—z2
t z-1 (z-1)
I :—ﬂj(z—l)2 77Y3 az 5 :—i 7734z = —22%% 4 cte
3 (z-1) 3
14334 )
Finalmente, restituyendo variables: l=-2 3 +cte
X

Indefinite integral: =ha

2 (x4 4 1)%°

1
dx = —
fxa,.-z 3 1+ x4 v x

[6.12] Isen(ln X) dx

Solucién
sen(inx)=u —%> du= 1cos(ln X) dx
| = jsen(ln X)dx = X =
dx=dv —» v=x
= xsen(In x) —Icos(ln x)dx = xsen(In x) —J
cos(nx)=u —%» du=- Esen(ln X) dx
J= jcos(ln X)dx = X =
dx=dv —l» v=x
= xcos(In x) +Isen(|n X) dx = xcos(In x) + 1
Por lo tanto: | =xsen(Inx)—xcos(Inx)—1 = 21 =x[sen(Inx) —cos(In x)]

| = g[sen(ln X) —cos(In x)] + cte

Indefinite integral: Show st

C
m
u]

1 1
rsinnlug[x}] dx = 2 x sinilog(x)) — 2 x cos(log(x))

logix) is the natural logarithm
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EJERCICIOS RESUELTOS DE CALCULO INFINITESIMAL

Solucién
e’ +1 ¢ = t+1 t(t+1) t+1
[T S L N
X —4+4e7% dx:T (t? —4t+4)t tc—4t+4
t+1 t+1 B B
_4t+4 (t-2)° (t—2) T2
B=1 A=3
t+1= A+B(t-2)=Bt+(A-2B) =
A-2B=1 B=1
X
Je—ﬂdx at a __3 +Injt—2|+cte=Inje* +cte
X —4+4e” t-22 Jt-2 t-2
Indefinite integral: Show step
1
r explx) + dx = log(2
< explx) — 4+ 4expl(—x) e’ -2
log(x) isthe natural logarithm

Sx+2-8h8
[6.14] Ji‘/x?(u%&) dx

Solucion

Jx+2-8x° +2-x5’6d pu=mecm.(2,3,6)=6
—X
\/7(1+[) 5’6(1+x1’3) x=t* = dx=6t°t|

3 5 5 3
= %-6t5dt:6JZt2+t dt = GJ(Zt “tho t jdtz
t°(1L+1t9) t°+1 241

_6[2%—§ 1In(1+t )}cte B[t —t +In‘1+t2H+cte:
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CALCULO DE PRIMITIVAS

= 3[x2/3 x4 In‘1+ x1’3H+cte = 3[§/X—2—§/;+ In‘1+ §/§H+cte

Indefinite integral: Show steps
- 56

Vx +2x .

VX 2 3337 + 3log(¥x +1)

5 (14 )

log(x) is the natural logarithm
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