6.6 — EXERCICIOS - pg. 255

Resolver as seguintes integrais usando a técnica de integracao por partes.

jxsenSxdx
u=x=du=dx

dv=senSxdx = vz.[senSxdx:_?lcosSx
1 =x_—10055x—J‘_—100s5xdx
5 5
:_—xc0s5x+l.lsen5x+c
5 55

:_—xc0s5x+isen5x+ c
5 25

j In(1 - x)dx

u=In(l-x) = duz_—ldx
I-x

dv=dx = v=x

-1
I=In({l-x)x— d.
n(l-x)x le_x X
I=x1n(l—x)+_[[—l+Lde
1—x

I=xIn(1-x)—x—In(1-x)+c
I=(x=1)In(l-x)-x+¢

jte‘“dt
u=t = du=dt

dv=e""dt = v= .[e‘"dt = le‘”
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j (x + 1) cos 2xdx
u=x+1 = du=dx

dv=cos2xdx = v=.[c052xdx=%sen2x

I=(x+ l)lsen 2x —J.lsean dx
2 2

= x+1sen2x+lc0s2x+c
2 4

jxln 3x dx

u=In3x = du :idx
3x
2

dv=xdx = v:jxdxzx—
2

x° X1
I =(In3x)——-|—.—-d
(nx)2 .[2 xx

2 2
X

=—ln3x——.x—+c
2 2 2
2
=X—(ln3x—lj+c
2 2

J‘cos3 x dx

u=cos’x = du=-2cosx.senx dx

dv=cosxdx = v=jc05xdx=senx
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[ =cos’ x.senx — J-senx (—2)cos x senxdx

=cos’ x.senx+2 jsenz x cosx dx

sen3x

=cos’ x.senx+2

" cos 2 dx
2

X

u=e* = du=e'dx

dv=cos£dx = v:.[cosﬁdx=2sen£
2 2 2

I=¢" 2sen£—_[2sen£exdx
2 2

X

u=e" = du=e'dx

dv = senfdu = v= —ZCOSE
2 2

[=2¢" sen’ - 2{6"(— 2)cosE - j— 2cos£exdx}
2 2 2

= Zexsenﬁ +4e" Cosﬁ —4]
2 2
51 = 26)‘senﬁ +4e* cosﬁ
2 2

= l 26)‘senﬁ +4e* cosﬁ +c
5 2 2

I\/;lnxdx

u=lnx = duzldx
X

dvzx/;dx = v:jx%alxzj%2
2
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9.

10.

2 s
I=(Inx)—x*—|—=x*>.—dx
( )3 J‘3 X

2 3 x?
=—x’Inx——.—+c
3 3

2
2
=—x’Inx——.x*+c
3

jcosec3xdx
u=cosecx = du=-—cosecx.cotgx.dx
dv=cosec’xdx = v:jcoseczxdxz—cotgx
1 =cosecx.(— cotg x)—j—cotgx. (—Cosecx).cotgx dx

=-—cosecx.cotg x—jcotgzx.cosecx dx

cos’x 1
=—cosecx.cotg x—j —. dx

sen"x senx

cos’ x
=-—cosecx.cotg x—j —dx

sen’ x

=—cosecx.cotg x—.[sen’Sx.cosx.cosx dx

u=cosx = du=-senxdx

-2
_ sen " x
dv=sen” xcosdx = v= 5
-2 -2
sen "X sen " Xx
I =—cosecx.cotg x—|cosx. —j .(—senx)dx
-2 -2
CcoS X 1
I =—cosecx.cotg x+—2+—jcosecxdx
2 sen” x
CcoS X 1
I=-cosecx.cotg x+ ———+—+c¢
2sen”x 2

1 1
I =—cosecx.cotg x+§cotg x.Cosecx+51n|cosecx—cotgx +c

1 1
=——cosecx.cotg x+§1n cosecx—cotgx|+c

sz cos a x dx
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11.

12.

u=x> = du=2xdx

1
dv=cosaxdx = vz_[cos ax dx =— senax

a

1 1
2
I=x .—senax—.[—senax.Zx dx
a a
X 2
I=—senax——jxsenax dx
a a

u=x = du=dx

dv=senaxdx = v=—cosax
a

a a a a
2

X 2x 2 1
=-——senax+—Cos ax —— sen ax —+c

2
1 =x—senax—g{x .—COS ax—.[ 1COSCIX dX}

a a a a
2
X 2x 2
=-—senax+—;Cos ax —— sen ax+c
a a a

jxcoseczxdx
u=x = du=dx
dv=cossec’xdx= v= Icos sec” x dx
v=—cotg x
I:—x.cotg—j—cotg.dx

:—x.cotg+1n|senx|+c

jarc cot g 2x dx

u=arccotg2x — duz_—zzdx,
1+4x

dv=dx = v=x

I=arccotg2xx—|x dx

8 RS

:xarccotg2x+2_[ x dx
1+4x*

=xarccotg 2x+%ln ‘1+4x2‘+c
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13. je‘”‘ sen bx dx

ax

u=e = du=ae™ dx

dv=senbxdx = vz.[senbxdx:_?lcosbx

I =e™ _—1cos bx—J-—lcos bx ae™ dx
b b

ax

I= cosbx+ﬁje”cosbxdx
b
u=e" = du=ae“dx
dv=cosbxdx = v:lsenbx
—e™ al . 1 1 w
I= cosbx+—|e .—senbx—_[—senbxae dx
b b b
ax 2
I = cos bx+ize“x sen bx—a—zl
b
2 ax
I+%I = cos bx+%e“" sen bx

2 ax
I = bzb 5 ( Z cos bx+b%e“" sen bx}
+a

I_—be“" cos bx+a e sen bx
= 5 5 +c
a +b

14, J-ln(ax+b) d

NJax+b

a

u=In(ax+b) = du= dx
ax+b
dv=(ax+b)dx = v:l—(ax+b)2
a 1
2
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15.

16.

I=In (ax+b).g\/ax+b—jg(ax+b)% T ax
a a ax+b

1 =z\/ax+b In (ax+b)—2j(ax+b)_% dx
a

Izg«/ax+b In (ax+b)—2l (ax-i—b)z +c
a a

2
2 4
I==~ax+bn(ax+b)——~Jax+b +c
a a

jx3 N1 —x%dx
2

u=x" = du=2xdx

dvz(l—xz)%xdx = v=7

3
Iz_?lx2 (1 xz)g—% (I_szy +c
2
Iz_?lx2 (1—x2)%——( —xz)%+c
J-1n3 2x dx

u=In’2x = du=3In’ 2xldx
2x

dv=dx = v=x

I=1n2x x—J.x.ln2 2xﬂ
X

I=xIn’2x— 3J‘ln2 2x dx

u=In*2x = du=2 ln2xidx
2x

dv=dx = v=x
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17.

18.

I=xIn’ 2x—3[ln22x.x—jx21n 2x@}
X

I=xIn’2x-3x 1n22x—2j1n2xdx]

u=In2x = duzidx
2x
dv=dx = vyv=x
I=x1n32x—3xln22x+6{ln2xx—jxﬁ}
X

I=xIn’2x=3xIn’2x+6xIn 2x—6x+¢C

J-arc tg a x dx

a

dx
1+ a’x?

u=arctgax = du=

dv=dx = v=x

I:arctgax.x—jx dx

1+a’x®

1
I=xarctg ax——1In ‘1+a2x2‘+c
2a

J-x3sen dx dx

u=x = du=3xdx

dv=sendxdx = v:_—lcos 4x

I=x _Tlcos 4x—.[_71cos 4dx 3x* dx

3
==X cos 4x+§jx2cos 4x dx
4 4

u=x> = du=2xdx

dv=cosdxdx = vzlsen 4x
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19.

20.

21.

3

I =

cos 4x +é sz cos 4x dx
4

3

a cos 4x + é )cz.l sendx — .[l sendx.2xdx
4 4 4 4

_ 3
S cos 4x + i)czsen4x — éj xsendxdx
4 16 8

u=x = du=dx
dv=sendxdx = v:—lcos4x

3

X cos 4x+ix2sen4x—E x._—1c0s4x—.[_—1cos4xdx
4 16 8" 4 4

I =

3

cos 4x + ixzsen4x + ixcos 4x— isen4x +c
16 32

[x=Deax
= I xe “dx — je"‘dx

u=x = du=dx

—-X —X

dv=e = v=-—¢

I=—xe" - J-— e dx— J-e_xdx

=-xe " +c
szlnxdx
1
u=Inx = du=—dx
X
x3
dv=x*dx = v:?

3 3
Izlnxx——jx—ldx
3 3 x
3

1, 1 x
=—xlnx———+c¢
3 33

sz e dx
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u=x" = du=2xdx

dv=e'dx = v=e'
[=x’e" —je"Zx dx

u=x = du=dx

dv=e'du = v=e"
I=x%" -2 lx e’ —J-exdxl

=x% " —2xe" +2e" +¢

22. jarc sen %dx

1
X
u=arcsen— = du= 2 dx
2 e
1=
4

dv=dx = v=x

1
I=arcsen£x—jx 2 dx
X2
-2
4

1_)C2 2
x 1 4
=xarcsen—+—2~~——<—

1
2

X 4-x2YV
=xarc sen —+?2 +c
2 4

x
=xarcsen§+\/4—x2 +c

+c

23, j(x—l)seczx dx

u=x-1 = du=dx

dv=sec’xdx = v=tgx
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24.

25.

I=(x-1)tg x—jtg x dx

=(x—-Dtgx+Inlcosxl+c

je” cos 4x dx
u=e* = du=3edx
dv=cosdxdx =>v= %sen 4x
3x 1 1 3x
I =¢" —sen 4x—J-—sen dx3e’ dx
4 4

u=e> = du=3e dx

dv=sendx=>v= _Tlcos 4x

3x
1=5sendx— 3 e .—lcos 4x — j—lcos 4x 3e*dx
4 4 4 4
e 3 9
I= sendx+—e*cosdx——1
4 16
9 4e> sen 4x + 3¢ cosdx
I+=1I=
16 16
4e* sen 4x + 3e** cosdx
I= >s +c

J-x"lnxdx, ne N

u=lhx = du=ldx

X
n+l
dv=x"dx = v=
n+1
xn+1 xn+l 1
I=Inx —I —dx
n+1 n+l x
xn+l xx+1
= In x—
n+1 n+ln+l
xn+l x+1
= Inx-——+c
n+l1 (n+1)
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26. ﬁmf+nw

2x

dx
x> +1

u=In(x*+1) = du=

dv=dx=>v=ux

zx dx
x +1

I=In (x2+1)x—jx

1
=xln(x*+D)-2[|1- dx
( ) j( x2+1j
=xIn (P +D)-2(x—arctg x)+c

=xln (x> +1)=2x+2arctg x+c

27. jln(x+\/1+ x )dx

b (1 22) 2 2
2 dx

u=In (x+\/1+x2) = du=

dv=dx=v=x

x+\/l+x2

X
I+
I=tn x4+ 2 )= [x—VEX 4
n(x X )X jxx+m X

I=xln (x+\/l+xz)—l (1+x2y +c

2 1
2
=xln (x+\/1+x2)—\/1+x2 +c

28. J-x arctg x dx

u=arctgx = du= ~dx
I+x
2

dv=xdx = v=%
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x* 1

—. dx
2 1+ x?

2
X
I-arctgx;—_[

2
I:x—arctgx—l 1- 21 dx
2 2 x +1
I—x—zarct x—lx+larct xX+c
2 & 2 2 &

2

I =

1
arctgx—§x+c

jxse" dx
u=x' = du=4xdx

xZ

dv=xe“dx=v= Ixexzdx =le
2

I=x' -lex —Ile"z Ax3dx
2 2

u=x> = du=2xdx

XZ

dv=xe“dx=v= Ixexzdx =le
2

I=x"—e" =2 x° -le"2 —jlexz - 2xdx
2 2
I=x"-—e¢ —2x2~%ex2+e"2+c

2 2 2
—x’e" +e" +c.

jx cos’ x dx

J-x 1+c052xdx
2
1 1
I:—dex+—jxcos 2x dx
2 2

u=x = du=dx

dv=c052x:>v:%sen 2x
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31.

32.

33.

2
Izlx—+l xlsean—jlsenZde
22 2 2 2
2

=1 4 xsen2x- (—cos 2x)+c
4 4

11

4°2
x2

=—+—xsen2x+—cos2x+c
4 4 8

j(x+3)zexdx
u=(x+37 = du=2(x+3)dx
dv=e'dx = v=e'
I=(x+3)zex—.[ex2(x+3)dx

u=x+3 = du=dx

X

dv=e'dx = v=e

1

(x+3) ex—2l(x+3) ex—J-e" de
+3

(

)2 e"=2(x+3)e" +2e" +c¢
[x2+6x+9—2x—6+2]+c
=e' [x2+4x+5]+c

=

jx\/m dx

u=x = du=dx

dv=Ax+ldx=v= (x+1)2

szg(xﬂ)?—j%(xﬂ)? dx

zgx(x+1)g—§@+c
2

3
2

:gx(x+1) —%(x+1)g +c

jcos(ln x) dx
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34.

35.

u=cos(lnx) = du=—sen(In x)ldx

dv=dx=v=x

I = cos(lnx)x+jxsen (Inx) &
x

u = sen(Inx)= du = cos(In x)ldx
x

dv=dx=>v=ux

I =xcos(Inx)+ sen(lnx)x—j xcos(lnx)%
x

I =xcos(Inx)+ xsen(lnx)—l

21 = xcos(Inx) + x sen(In x)

I = %(xcos(lnx) +xsen(Inx))+c

jarc cos x dx

-1

u=arccosx = du= -
V1i+x

dv=dx=>v=ux
—dx

I=xarccosx—.[x 5
v1—x
=xarccosx—V1—x* +c¢

dx

J-sec3 x dx

u=secx = du=secxtgxdx

dv=sec’xdx = v=tgx
I=secx.tgx—jtg2secx dx
2
= secx.tgx—jsecx (sec x—l)dx
:secx.tgx—jsec3x+jsecxdx

I =secx.tgx—I1+In |secx+tgx|+c

1 =% [secx.tgx+1n |secx+tg x|]+c

X
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Obs.

sec x(secx +1g x) dr =

jsecx dx =j
secx+1gx

B .[ sec’ x +secx.tg x
secx +1g x

onde utilizamos :
u=sec+tg x

du = sec.tg x +sec’ x

36. j %e”xdx
1

u=—:>du:_—21dx
X X

1 1
dv=—e"dx=v= J-—e“"dx =—¢""

2 2

x X
1 1/ 1/ _1

[=——e"" —|-e""—dx
x x
1/ 1/

=——e "+e''+c

dx=1n |secx+tgx +c,
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