6.4 — EXERCICIOS - pg. 250

Calcular as integrais seguintes usando o método da substitui¢ao.

j (2x* +2x-3)"°(2x + 1) dx

Fazendo — se :
u=2x"+2x-3
du={Ax+2)dx=22x+1)dx
Temos :

2 il
j(2x2+2x—3)10(2x+1)dx=%(2x +121x ),

C.

j(x3 )" x*dx

Fazendo — se :
u=x>-2
du =3x>dx

Temos :

(x3 _2)7 +c:l( 3—2)%+c.
24

1

3 1 24 1
j(x ~2) xdx—3 5
7
J- x dx

Vxr -1

Ja? =17 xdx
Fazendo — se:
u=x>-1

du =2xdx

Temos :

J- xdx 1 (x2 —1)4/5

5\/x2—1_5 f
5

+c=§()c2 —1)% +c

ij\/ 4 -3x*dx
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= [5x(4-3x*) dr = [5x(4 - 322 dx
Fazendo — se :

u=4-3x

du =—-6xdx

Temos :

-5

J-Sxxl4—3x2dx = 5.%M+c =—(4—3x2)% +ec.

3
2

j\/ x2 +2x"dx

=J-x(1+2x2)%dx

= l (1 20 )E +c Fazendo:
4 3

2

=%(1+2x2); +c

j(e” +2) e dt

Fazendo — se :
u=e+2
du =2 dt

Temos :
4
1 2t 3
I(ez’ +2) eMdr = % —(e Z 2T +c
3

e'dt
J‘er +4

=J‘%=ln

1/x

je +2

2
X

dx

=§( 2'+2ﬁ+c.

9

u=1+2x*
du =4xdx

e’+4‘+c,send0queu:e'+4 e du=eé'dt.
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10.

11.

12.

13.

-1
=I67i2dx+.[2x_2dx=—67 +2. 5 ye=—e —g+c.
X -1 X

Considerando - se :

u=e*

1 -1
duze".—z.
X

jtg x sec’ x dx

2 —
tgx ) u=Iigx
= g2 +c¢. considerando-se:

du = sec’ x dx

J-sen“x cos x dx

sen’x : u=senx
= +c considerando-se:
5 du =cos xdx
sen x
j —dx
cos’ x

= J-cos_5 x.senxdx

-4

coS " x 1 . U =COSX
=— = —+c utilizando:
—4 4cos’ x du = —senxdx
|
=—sec" x+c
4
2senx—5cosx
J- dx
COS X
sen x
=2j —SIdx . U =COSX
Ccos X utilizando:

=—2Inlcosx|-5x+c du = —senxdx

je* cos 2 e'dx

= lsen 2¢e* +c.
2

Considerando - se:
u=2e"

du =2e"dx.
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14.

15.

16.

17.

18.

J-ﬁcos x* dx
2

2 1 2
=——senx +c=—senx +c
22 4

Considerando - se :

2
u==x

du =2xdx.

j sen (50— 1)d@

= —écos (56— 7)+c.

Considerando - se :
u=5-rx
du =5d86.

jarcsen ydy
21-y*

1 (arc sen y)2

=———+¢C =i(arcsen y)2 +c.

2 2
Considerando -se :

u=arcseny

1
I-y

du =

2

J- 2sec’ @

———do
a+btg @

=2%lnla+btg9I+C

Considerando-se:

u=a+btgl
du=b.sec*6d0

dx
J-16+x2
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19.

20.

21.

22.

23.

X
u==
:i dx 2:i4arctg£+c:larctg£+c,utilizando: 4
16 (XJ 16 4 1
1+ = du =—dx
4 4
%0
y:—4y+4
—_7)! u=y—2
:jLz:j(y_z)‘zdy:Mw:Lw,utilizando: Y
(y-2) -1 2-y du = dy

j%/sen Gcos 8do

4/3
= I(sen0)1/3cos 0do =%+c =%sen30+c.
3
2
J-ln X

X

2\
l_(lnx) +c=l(lnx2)2+czi4(lnx)2+C:(lnx)2+c'

2 2
Considerando - se :
u=Inx*
du = 2—? = gd)c.

X X

J-(e‘”‘ +e ) dx

= I(ezw‘ + 2+e_2””‘)2dx :Lezw‘ + 2x—Le_2‘”‘ +c
2a 2a

senh 2ax

:L(em_e‘z‘”‘)+2x+c= +2x+c.

2a a

J\/ 3t +2dt
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24.

25.

‘ﬁ

+C

_J'Jz (3 +1idt—.[ 3 +1Tdt—é( *1

3
2

_1 ; (32 +1T+c—é.(3t2+l)i+c

Considerando-se:

u=3>+1
du=6tdt

j 4 dx
4x* +20x +34

303 3
1+x;2
NS N S PO R S YR
2 ‘1_)1/—_2 2 B+2-1x
3

du:de

V3

Resposta alternativa:
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arctghx;2 se x_—2<1
NG
arccotghx_2 se x—2>1
NG
e'dx
26.
je”+16
=—arct e—x+c
418
Considerando-se:
l/l2:€2x
u=e"
du =e**dx
27 j\/x+3dx
x—1
_juz_ _12udu—ju2_ du—2j(1+u2_ jdu—Z[u+4ju2_4}

=2u—2ln 2+u +c=2+4x+3-2In w_'_c.
—u 2—-x+3

Considerando-se:

u’=x+3
x=u’-3
dx=2u du

3dx
28.
J‘xln23x

457



29.

30.

31.

32.

:j@ﬁhY”§E:30n3ﬂ+c= =3 .
X -1 In 3x

Considerando-se:
u=In3x
3

du=—dx
3x

j(sen 4x+cos27m)dx

=Isen 4x dx+cos2ﬂjdx:%(—cos 4x)+ x cos 27 + .

J.Z"z”x dx
1 2)(2 +1 2)(2

=— +c="—+c
2 In2 In2

Considerando-se:

u=x>+1
du=2xdx

32
J.xexdx

1 3x2
=—e +c
6

Considerando-se:

u=23x"
du =6x dx

dt
J- 2+1)°

-1
:I@+ﬂ4=(2+0 re=—1 e
-1 2+t

Considerando-se:

u=2+t
du=dt
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3.0 d

tint
= ln|1n t| +c.
u=Int
Considerando-se: dt
du=—

34, j 8x\/1—2x%dx

=8_—1M+c=_—4(1—2x2ﬁ+c.
4 3

3

2

Considerando-se:

u=1-2x*

du=—-4x dx

35. j (€ +2) > dx

X 6
lM+c:i( > yof +e
2 6 12

Considerando-se:

u=e>*+2

du = 2e*"dx

4t dt

36. TS

= I(4t2 — 5)_%4t dt

2 >
—%M+c=\/4t2+5 +ec.
2

Considerando-se:

u=4t+5
du =8t dt
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37.

38.

39.

40.

J‘ COS X dx

3—sen x

=—Inl3—-senxl+c

Considerando-se:

u=3—senx

du=—cosxdx

j dv
Pr+4vy
=2—(1+\/;)_4 +c

—4

1
+c
21+ )
Considerando-se:

u=1+\/;
1

2y
jx2\/1+xdx

du = dv

Considerando-se:

1+ x=u’

x=u’-1 = dx=2udu
jx2V1+xdx=j(u2—l)2 u2u duzj(u4—2u2+l)2u2 du

= [(2u® - 4u* + 207 du =2

<o 3

4 55
jxexdx

——4—+2—+c

7 5 3

2 Ja+x) —%w/(ux)s +§q/(l+x)3 re

(1+x) \/1+x—g(l+x)2«/1+x+§(l+x}«/l+x+c.
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41.

42.

43.

44.

Considerando-se:

u=-x

du =-5x"
2

J-t cos t°dt

ey u
= sen t* + ¢, utilizando:

:tz

du = 2tdt

I8x2V6x3+5¢h

-8 —
18

3

2

! M+c:iz(6x3+5);+c:£(6x3+5);+c.
93 27

Considerando-se:

u=6x"+5

du =18x"dx

J‘sen”2 20 cos 260 d6

(sen 249)%

_1
=33

2

+c= %(senZH)m +c.

Considerando-se:

u=senf

du=2cos 26 d6

jwc%5x+3yu

=§tg(5x+3)+c.

Considerando-se:
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45.

46.

47.

48.

u=5x+3
du=5dx

j sen 6 d@
(5—cos8)’

-2
(5—-cos®) te
-2

Considerando-se:

u=5-—cos@
du=senf do

jcotg u du

cosu
=I—du=ln|senu|+c
senu

' u=senu
Considerando-se:
du =cos u du

ja+aMWZJWda a>0

1 (tve 2 e
—7—2 +c——§ (1+e T+c.
2

Considerando-se:
u=1l+e*

du=e" (—a)dt

J‘ CO\S/;\/;

=2sen\/;+c.

dx

Considerando-se:

u=+/x
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49.

50.

jrﬁth

5 3

(u2+4).u 2u duzj(2u4+8u2)du=2%+8%+c
V=47 +34le-47 +c

O—Mzt—4+§0—4)t—4+c

—

N o

Considerando-se:
t—4=u’

t=u’+4 = dt=2udu

sz (sen 2x° +4x) dx

-1 4 -1
= szsen 2x3dx+.[4x3dx =?cos 2 +45 pe=""cos 2 +x* +ec,
x

sendo que na primeira integral usamos:

u=2x

du = 6x°dx
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