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7.4 – EXERCÍCIOS – pg. 309 
 

 

Nos exercícios de 1 a 35, calcular a integral indefinida. 

 

1. dx
x

xsen
∫  

Fazendo 

x

dx
dxxduxu

22

1
2

1

==⇒=
−

 

Temos: 

CxI +−= cos2 . 

 

2. ( )∫ dxxsencoxxcos  

Fazendo: 

dxxdu

xsenu

cos=

=
 

Temos que: 

( )∫ dxxsencoxxcos = ( ) Cxsensen + . 

 

3. dx
x

xsen
∫ cos

2
 

Temos: 

Cxdxxsen

dx
x

xxsen
I

+−==

=

∫

∫

cos22

cos

cos2

 

 

4. ( )dxxtgx∫ +12  

Fazendo: 

xdxdu

xu

2

12

=

+=
 

Temos: 

( ) ( ) .1secln
2

1
1cosln

2

1

cosln
2

1

cos2

1

2

1

22
CxCx

Cudu
u

usen

duutgI

++=++−=

+−==

=

∫

∫
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5. 
( )

dx
x

x
g

∫ 2

1cot
 

Fazendo: 

dx
x

du
x

u
2

11
−=→=  

Temos: 

.1ln

ln

cos

cot

C
x

sen

Cusen

du
usen

u

duugI

+−=

+−=

−=

−=

∫

∫

 

 

6. ( )∫ + dxx 1sec  

Fazendo: 

dxduxu =→+= 1  

Temos: 

( )

.
sec

.secsec

sec

secsec

2

du
utgu

utguu

du
utgu

utguu
I

∫

∫

+

+
=

+

+
=

 

Considerando: 

( )duutguudu

utguu

.secsec

sec

2*

*

+=

+=
 

Finalizamos: 

( ) ( ) .11secln

secln

Cxtgx

CutguI

++++=

++=
 

 

7. ( )∫ + dtwtsen θ  

Fazendo: 

wdtduwtu =→+= θ  

Temos: 

( ) .cos
1

Cwt
w

I ++−= θ  

 

8. ∫ dxxecx 2cos  

Fazendo: 

xdxduxu 22
=→=  

Temos: 



 543 

.cotcosln
2

1

cotcosln
2

1

cos
2

1

22
Cxgxec

Cuguec

duuecI

+−=

+−=

= ∫

 

 

9. ( )∫ dxxsentgx .cos  

Fazendo: 

dxxduxsenu cos=→=  

Temos: 

( )

( ) .secln

cosln

cosln

Cxsen

Cxsen

Cu

duutgI

+=

+−=

+−=

= ∫

 

 

10. ( )∫ + dxxsen 123  

Fazendo: 

dxdu

xu

2

12

=

+=
 

Temos: 

( )

( )

( ) ( ) .12cos
3

1
12cos

2

1

3

cos
cos

2

1

cos
2

1

cos1
2

1

2

1

3

3

2

2

3

Cxx

C
u

u

duusenuusen

duuusen

duusenI

+







+++−=

+







+−=

−=

−=

=

∫

∫

∫

 

 

11. ( )∫ − dxx33cos5  

Fazendo: 

dxduxu 333 −=→−=  

Temos: 
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( )

( ) ( ) ( ) .33
15

1
33

9

2
33

3

1

5

1

3

2

3

1

coscos2cos
3

1

coscos
3

1

cos
3

1

53

53

42

4

5

Cxsenxsenxsen

Cusenusensenu

duuusenuusenu

duuu

duuI

+−−−+−−=

+







+−−=

+−−=

−=

−=

∫

∫

∫

 

 

12. ( )∫ − dxxsenx 12 24  

Fazendo: 

xdxdu

xu

2

12

=

−=
 

Temos: 

 

( )

du
u

duusenduusen

2

224

2

2cos1
∫

∫∫








 −
=

=

 

( )

( ) ( ) ( ) Cxsenxsenx

Cusenusenu

Cusenuusenu

Cusenuusenu

du
u

usenu

duuusenu

duuu

+−+−−−=

++−=

+++−=

+++−=

+
+−=

+−=

+−=

∫

∫

∫

14
32

1
12

4

1
1

8

3

4
32

1
2

4

1

8

3

4
32

1

8

1
2

4

1

4

1

4
4

1
.

2

1
.

4

1

8

1
2

4

1

4

1

2

4cos1

4

1
2

4

1

4

1

2cos
4

1
2

2

1
.

2

1

4

1

2cos2cos21
4

1

222

2

2

 

 

 

13. ( )∫ − dxee xx 1cos 222  

Fazendo: 
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dxedu

eu

x

x

2

2

2

1

=

−=
 

Temos: 

( ) ( ) .22
8

1
1

4

1

2
8

1

4

1

2
4

1

2

1

2

1

cos
2

1

22

2

Cesene

Cusenu

Cusenu

duuI

xx
+−+−=

++=

+





+=

= ∫

 

 

 

14. ∫ θθθ dsen 2cos2 43  

Fazendo: 

θθ dduu 22 =→=  

Temos: 

( )

( )

.2cos
14

1
2cos

10

1

7

cos

5

cos

2

1

coscos
2

1

coscos1
2

1

cos
2

1

75

75

64

42

43

C

C
uu

duusenuusenu

duuusenu

duuusenI

++
−

=

+







+−=

−=

−=

=

∫

∫

∫

θθ

 

 

 

15. ( ) ( ) θθθ dsen 21cos21 33
−−∫  

Fazendo: 

θ

θ

ddu

u

2

21

−=

−=
 

Temos: 
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( )

( )

( ) ( ) .21
12

1
21

8

1

12

1

8

1

642

1

coscos
2

1

cos1
2

1

cos
2

1

64

64

64

53

23

33

Csensen

Cusenusen

C
usenusen

duuusenuusen

duuusenusen

duuusenI

+−+−−=

++−=

+







−−=

−−=

−−=

−=

∫

∫

θθ

 

 

Outra maneira 

 

( )

( ) ( ) C

Cuu

duuusenu

duuusenI

+−−−=

+−=

−−=

−=

∫

∫

θθ 21cos
12

1
21cos

8

1

cos
12

1
cos

8

1

coscos1
2

1

cos
2

1

64

64

32

33

 

 

 

16. ( ) ( ) dtttsen 1cos119
−−∫  

Fazendo: 

dtdu

tu

=

−= 1
 

Temos: 

( )
.

20

1

20
   

cos

2020

19

C
tsen

C
usen

duuusenI

+
−

=+=

= ∫
 

 

 

17. ( )∫ θθ
θ

dtg ln
1 3  

Fazendo: 
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θ

θ

θ

d
du

u

=

= ln

 

Temos: 

( )

( ) ( ) .lncoslnln
2

1

cosln
2

1

2

1
1sec

2

2

22

3

Ctg

Cuutg

duutgutgduutgu

duutgI

++=

++=

−=−=

=

∫∫

∫

θθ

 

 

 

18. dxxxtg 43 cos∫  

Temos: 

.
4

cos

cos.
cos

4

3

4

3

3

C
xsen

dxxxsen

dxx
x

xsen
I

+=

=

=

∫

∫
 

 

 

19. ∫ dxx4cos  

Temos: 

.
8

3
cos

8

3
cos

4

1

2

1
cos

2

1

4

3
cos

4

1

cos
4

3
cos

4

1

3

3

23

Cxxsenxxsenx

dxxsenxxsenx

dxxxsenxI

+++=







++=

+=

∫

∫

 

 

 

20. ∫ dxxtg 4  

Temos: 
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( )

.
3

sec
3

cos

cos1
sec

coscos

cos

cos

cos

cos

cos1

cos

3

2
3

2

2
22

2

2

4

2

4

22

4

2

4

22

4

4

Cxxtg
xtg

dxdxx
xtg

dx
x

x
dxxxtg

dx
x

xsen
dx

x

xsen

dx
x

xxsen
dx

x

xsen

dx
x

xxsen

dx
x

xsen
I

++−=

+−=

−
−=

−=

−=

−
=

=

∫∫

∫∫

∫∫

∫∫

∫

∫

 

 

21. ∫ dx
x

xsen
4

2

cos
 

Temos: 

.
3

sec

2

22

C
xtg

dxxxtgI

+=

= ∫
 

 

 

22. ∫ dxxsen515  

Temos: 

( )

( )

( )

.cos3cos10cos15

cos
5

1
cos

3

2
cos15

coscos2115

cos115

15

53

53

42

22

22

Cxxx

Cxxx

dxxsenxx

dxxsenx

dxxsenxsenI

+−+−=

+





−+−=

+−=

−=

=

∫

∫

∫

 

 

 

23. dxxxsen 32 cos15∫  

Temos: 
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( )

.35

5
15

3
15

cos15cos15

cos115

53

53

42

22

Cxsenxsen

C
xsenxsen

dxxxsendxxxsen

dxxxsenxsenI

+−=

+−=

−=

−=

∫∫

∫

 

 

 

24. ∫ dxxxsen 42 cos48  

Temos: 

( )

( )

.3cos3cos8cos2

2

1
cos

2

1
6cos8cos2

cos
4

3
cos

4

1
8

cos
6

1

6

1
48

6

5
cos

6

1
48

48

cos48cos48

coscos148

53

53

5

2

3

5

4

4

5

4

64

64

42

Cxxxsenxsenxxsenx

Cxxxsenxsenxxsenx

xsenxIxsenx

xxsenI

IxsenxI

II

dxxdxx

dxxxI

+++−=

+







++−=









−+=









−=

















+−=

−=

−=

−=

∫∫

∫

 

 

 

25. ∫ dxx3cos6  

Fazendo: 

dxduxu 33 =→=  

Temos: 

 

.
16

5
33cos

48

5
33cos

72

5
33cos

18

1

48

15
cos

48

15
cos

24

5
cos

6

1

3

1

3

1

3
.cos

35

35

6

6

Cxxsenxxxsenxsenx

Cuuusenusenuusenu

I
du

u

++++=

+





+++=

=∫
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26. ∫
−

dx
xsen

x
4

2cos3
 

Temos: 

.cot

3

cot
3

cos.cot3

cos
3

3

3

22

22

2

Cxg

C
xg

dxxecxg

dx
xsenxsen

x
I

+=

+=

−=

−=

∫

∫

 

 

 

27. ∫ dxxxsen 5cos3  

Temos: 

.2cos
4

1
8cos

16

1

2
2

1
8

2

1

Cxx

dxxsendxxsenI

++
−

=

−= ∫∫
 

 

 

28. ∫ dxxtg 52  

Temos: 

.5
5

1

5sec

5cos

1

5cos

5cos1

5cos

5

2

2

2

2

2

2

Cxxtg

Cxdxx

dxdx
x

dx
x

x

dx
x

xsen
I

+−=

+−=

−=

−
=

=

∫

∫ ∫

∫

∫

 

 

 

29. ( ) dttwsentwsen∫ +θ  

Temos: 
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( ) ( )[ ]

( ) ( )( )

( )

( ) .2
4

1
cos

2

1

2
2

1
.

2

1
cos

2

1

2coscos
2

1

coscos
2

1

Ctwsen
w

t

Ctwsen
w

t

dttw

dttwtwtwtwI

++−=

++−=

+−−=

−−−−−=

∫

∫

θθ

θθ

θθ

θθ

 

 

 

30. ∫ dx
xsen

x
4

3cos
 

Temos: 

( )

.
1

3

1

13

coscos

cos
1

3

13

24

4

2

C
xsenxsen

C
senxsen

dxxxsendxxxsen

dxx
xsen

xsen
I

++
−

=

+
−

−
−

=

−=

−
=

−−

−−

∫ ∫

∫

 

 

 

31. dttsentgt 864 cotsec∫  

Temos: 

( )

∫

∫

∫

∫

∫

=









=

=

=

=

dttsen

dt
tsen

dttsent

dttsent

dttsen
tsen

t

t
I

2
4

1

2

2

cos

cos

.
cos

.
cos

1

2

2

2

22

8

6

6

4

 

 

.4
32

1

8

1

4cos
2

1

2

1

4

1

Ctsent

dttI

+−=









−= ∫

 

 

 



 552 

32. ∫ −
−

dxxtg
x

x
1

1

23

2
 

Fazendo: 

1

1

2

2

−
=

−=

x

xdx
du

xu

 

Temos: 

.1cosln1
2

1

cosln
2

1

2

1

222

2

2

3

Cxxtg

Cuutg

duutgutg

duutgI

+−+−=

++=

−=

=

∫

∫

 

 

 

33. ( )∫ − dxx41sec3  

Fazendo: 

dxduxu 441 −=→−=  

Temos: 

( ) ( ) ( ) ( ) .4141secln
8

1
4141sec

8

1

secln
8

1
sec

8

1

sec
2

1
sec

2

1

4

1

sec
4

1 3

Cxtgxxtgx

Cutguutgu

duuutgu

duuI

+−+−−−−−=

++−−=







+−=

−=

∫

∫

 

 

 

34. ( )∫ − dxxec 23cos 4  

Fazendo: 

dxduxu 223 −=→−=  

 

Temos: 
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( )

( ) ( ) .23cot
6

1
23cot

2

1

cot
6

1
cot

2

1

3

cot
cot

2

1

coscot1
2

1

cos
2

1

3

3

3

22

4

Cxgxg

Cugug

C
ug

ug

duuecug

duuecI

+−+−=

++=

+







−−−=

+−=

−=

∫

∫

 

 

 

35. ( ) ( )∫ −− dxxecxgx 1cos1cot 2222  

Fazendo: 

xdxdu

xu

2

12

=

−=
 

Temos: 

duuecugI
22 coscot

2

1
∫=  

( ) .1cot
6

1

3

cot

2

1

23

3

Cxg

C
ug

I

+−−=

+−=

 

 

 

36. Verificar as fórmulas de recorrência (8), (9) e (10) da secção 7.2.11. 

Verificando a fórmula (8): 
 

duu
n

n
uusen

n
duu

nnn

∫∫
−− −

+=
21 cos

1
cos

1
cos  

Fazendo: 

( )

usenvduudv

duusenunduuu
nn

=⇒=

−−=⇒=
−−

cos

.cos1cos 2*1*

 

Temos: 
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( )

( ) ( )

( ) ( )

( ) ( )

∫∫

∫∫∫

∫∫∫

∫∫

∫∫

−−

−−

−−

−−

−−

−
+=

−+=−+

−−−+=

−−+=

−+=

duu
n

n
usenu

n
duu

duunusenuduunduu

duunduunusenuduu

duuunusenuduu

duusenunusenusenuduu

nnn

nnnn

nnnn

nnn

nnn

21

21

21

221

21

cos
1

.cos
1

cos

cos1coscos1cos

cos1cos1coscos

cos1cos1coscos

.cos1.coscos

 

 

Verificando a fórmula (9): 

duu
n

n
utgu

n
duu

nnn

∫∫
−−

−

−
+

−
=

22 sec
1

2
sec

1

1
sec  

Fazendo: 

( ) duutguunduuu nn .sec.sec2sec 3*2* −−
−=⇒=  

utgvduudv =⇒=
2sec  

Temos: 

( )

( ) ( )

( ) ( )

( ) ( )

∫∫

∫∫∫

∫∫∫

∫∫

∫ ∫

−−

−−

−−

−−

−−

−

−
+

−
=

−+=−+

−+−−=

−−−=

−−=

duu
n

n
utgu

n
duu

duuntguuduunduu

duunduunutguduu

duuunutguduu

duunutgutguduu

nnn

nnnn

nnnn

nnn

nnn

22

22

22

222

222

sec
1

2
sec

1

1
sec

sec2secsec2sec

sec2.sec2.secsec

sec1sec2.secsec

.sec2.secsec

 

 

Verificando a fórmula (10): 
 

∫∫
−−

−

−
+

−

−
= duuec

n

n
uguec

n
duuc

nnn 22 cos
1

2
cot.cos

1

1
cos  

Fazendo: 

( )

ugvduuecdv

duuguecuecnduduuecu
nn

cotcos

cot.cos.cos2cos

2

3*2*

−=⇒=

−−=⇒=
−−

 

Temos: 

( )

( ) ( )

( ) ( )

∫∫

∫∫∫

∫∫

∫∫

−−

−

−−

−−

−

−
+

−

−
=

−+−=−+

−−−−=

−−−=

duuec
n

n
uguec

n
duuec

duuecnuguecduuecnduuec

duuecuecnuguecduuec

duuecnuguguecduuec

nnn

nnn

nnn

nnn

22

22

222

222

cos
1

2
cot.cos

1

1
cos

cos2cot.coscos2cos

cos1cos2cotcoscos

cos2.cotcotcoscos
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37. Verificar as fórmulas. 

 

a) ∫∫
−−

−
−

= duutgutg
n

duutg
nnn 21

1

1
 

 

b) ∫∫
−−

−
−

−= duugug
n

duug
nnn 21 cotcot

1

1
cot  

 

Solução (a) 
 

( )

∫

∫∫

∫

∫∫

−
−

−−

−

−

−
−

=

−=

−=

=

duutg
n

utg

duutguduutg

duutgu

duutgutgduutg

n
n

nn

n

nn

2
1

222

22

22

1

sec

.1sec

.

 

 

Solução (b) 
 

( )

∫

∫∫

∫

∫∫

−
−

−−

−

−

−
−

−=

−=

−=

=

duug
n

g

duugduuecug

duutguec

duugugduug

n
n

nn

n

nn

2
1

222

22

22

cot
1

cot

cotcoscot

cos.1cos

cot.cotcot

 

 

 

38. Calcular a área limitada pela curva xy cos= , pelas retas 
2

π
=x  e 

2

3π
=x  e o eixo dos 

x . 

A Figura que segue mostra a área. 
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π/2 π 3π/2

-1

1

x

y

 
 

au

sensen

xsen

dxxA

2

2
2

2

cos2

2

2

=









−−=

−=

−= ∫

π
π

π
π

π

π

 

 

 

39. Calcular a área limitada por xseny 2= , 0=x , π2=x  e o eixo dos x  

 

A Figura que segue mostra a área. 

π/2 π 3π/2 2π

-1

1

2

x

y
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( )

( )

au

x

dxxsenA

.8

114

0coscos4

cos4

22

0

0

=

−−−=

−−=

−=

= ∫

π

π

π

 

 

40. Calcular a área da região limitada por xtgy 3
= , 1=y  e 0=x  

A Figura que segue mostra a área. 

π/2

-1

1

x

y

 

( )

2

2
ln

2

1

2

2
ln01

2

1

0cosln
4

cosln0
42

1

cosln
2

1

22

4

0

2

4

0

3

1

+=

+−=

−+







−=

+=

= ∫

ππ

π

π

tgtg

xxtg

dxxtgA

 

Assim, 

au

A

.2ln
2

1

2

1

4

2

2
ln

2

1

4









+−=











−−=

π

π
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41. Calcular a área sob o gráfico de xy 6cos=  de 0  ate π . 

A Figura que segue mostra a área. 

π/2 π

1

x

y

 
 

 

 

Cxsenxxsenxxsenx

dxxxsenxxsenx

dxxxsenxxsenx

dxxxsenxdxx

+







+++=

++=









++=

+=

∫

∫

∫∫

2
4

1

2

1

24

15
cos

24

5
cos

6

1

cos
24

15
cos
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42. Calcular a área sob o gráfico de xseny 6
=  de  0  ate π . 

A Figura que segue mostra a área. 
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43. Calcular a área sob o gráfico de xseny 3
=  de 0  ate π . 

A Figura que segue mostra a área. 



 560 

π/2 π

1

x

y

 
 

Cxxsen

dxxsenxsendxxsen

+−−=

+−= ∫∫

cos
3

2
cos

3

1

3

2
cos

3

1

2

23

 

Assim,  

( )

..
3

4

0coscos
3

2

cos
3

2
cos

3

1

0

2

0

3

au

xxxsen

dxxsenA

=

−−=

−−=

= ∫

π

π

π

 

 

 

44. Calcular a área entre as curvas xseny 2
=  e xy 2cos= ,  de 

4

π
 ate 

4

3π
 

A Figura que segue mostra a área. 
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Nos exercícios de 45 a 67, calcular a integral indefinida. 
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=

=

=+

 

Temos: 
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( )

( )

Cxxxxx

Ctgtgx

ddtgx

dx

dx

dtgx

dtg
xI

+++−++−=

++−+−=

−++−=

−+−=

−+−=

+−=

+−=

∫ ∫

∫

∫

∫

∫

22

3

2

2

22

1ln
2

1
.1

2

1
cos

secln
2

1
sec

2

1
cos

secsec
2

1
sec

2

1
cos

secseccos

sec1seccos

sec.cos

sec

sec.
cos

θθθθ

θθθθθθ

θθθ

θθθ

θθθ

θ

θθθ

 

 

 

Nos exercícios de 68 a 72, calcular a integral definida. 

 

68. ∫
+

1

0
2 23x

dx
 

Fazendo: 

dxdu

xu

xu

3

3

3 22

=

=

=

 

Temos: 

∫∫∫
+

=
+

=
+

=
23

1

2

3

1

23 222
u

du

u

du

x

dx
I  

Considerando: 

θθ

θ

θ

ddu

tgu

u

2

2

sec2

2

sec22

=

=

=+

 

Obtemos: 
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C
xx

C
uu

Ctgd

d
I

++
+

=

++
+

=

++==

=

∫

∫

2

3

2

23
ln

3

1

22

2
ln

3

1

secln
3

1
sec

3

1

sec2

sec2

3

1

2

2

2

θθθθ

θ

θθ

 

Assim, 










 +
=











 +
−

+
=

++
=

+
∫

2

53
ln

3

1

2

02
ln

2

35
ln

3

1

2

323
ln

3

1

23

1

0

21

0
2

xx

x

dx

 

 

69. dxxba
b

a

∫ −

2

0

222 , ba <<0  

Fazendo: 

dxbdu

xbu

xbu

=

=

=
222

 

Temos: 

du
b

uaI
1

.22

∫ −=  

Considerando: 

θθ

θ

θ

dadu

asenu

aua

cos

cos22

=

=

=−
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C
a

xbabx

a

bx
senarc

b

a

C
a

uau

a

u
senarc

b

a

Csen
b

a

d
b

a

daa
b

I

+












 −
+=

+












 −
+=

+







+=

=

=

∫

∫

2

2222

2

222

2

2
2

22

1

2
.

4

1

2

1

2
4

1

2

1

cos

cos.cos
1

θθ

θθ

θθθ

 

Portanto, 
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 −
+=−∫

8

3

12

2

4

4

2

6
.

2

1

2

4
.

2
.

2

1

2

1

22

1

2

2

22

2

2

2

2
22

2

2

0

2

22222

0

222

π

π

b

a

a

aaa

b

a

a

b

a
ba

b

a
b

senarc
b

a

a

xbabx

a

bx
senarc

b

a
dxxba

b

a

b

a

 

 

 

70. ∫
+

2

1
24 4 tt

dt
 

Fazendo: 

θθ

θ

θ

ddt

tgt

t

2

2

sec2

2

sec24

=

=

=+

 

Temos: 
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( )

( )

C
t

t

t

t

C

C
sensen

C
sensen

dsensen

dsensen

d
sen

d
sen

tg

d

tg

d

tt

dt
I

+
+

+
+

−=

++−=

++−=

+
−

−
−

=

−=

−=

=

=

=

=
+

=

−−

−−

−

∫

∫

∫

∫

∫

∫∫

2

3

3
2

3

3

13

24

24

4

3

4

4

4

4

2

24

4

16

14

48

1

seccos
16

1
seccos

48

1

16

1

48

1

116

1

316

1

coscos
16

1

cos1
16

1

cos

16

1

cos
.

cos

1

16

1

sec

16

1

sec2.16

sec2

4

θθ

θθ

θθ

θθθθθ

θθθθ

θ
θ

θ

θ
θ

θ

θ

θ

θθ

θθ

θθ

 

Assim,  

( )522
48

1

16

5

16

2

48

55

24

2

1

5

2

8

16

1

1

5

8

8

48

1

16

44

48

1

4

33

2

1

2

3

3
22

1
24

+=

−++
−

=











−+














−

−
=














+

+
+−

=
+

∫ t

t

t

t

tt

dt

 

 

 

71. ∫
+

3

2
22 169tt

dt
 

Fazendo: 
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dtdu

tu

tu

3

3

9 22

=

=

=

 

Temos: 

∫
+

=

16
9

3

1

2
2

u
u

du

I  

Considerando: 

θθ

θ

θ

ddu

tgu

u

2

2

sec4

4

sec416

=

=

=+

 

Obtemos: 

C
t

t

C
u

u

C

dsen

sen

d

d
sen

tg

d

tg

d
I

+
+−

=

+
+−

=

+−=

=

=

=

==

∫

∫

∫

∫∫

−

3

169
.

16

3

16
.

16

3

seccos
16

3

cos.
16

3

cos

16

3

cos
.

cos

1

16

3

sec

4.4

1
.3

sec4.16

sec4

9

1
3

1

2

2

2

2

2

2

22

2

θ

θθθ

θ

θθ

θ
θ

θ

θ

θ

θθ

θθ

θθ

I 

Assim,  











−

−
=

+−
=

+
∫

17
3

43

16

1

3

169
.

16

3

169

3

2

23

2
22 t

t

tt

dt

 

 

 

72. 
( ) ( )
∫

−−−

7

6
22

911 tt

dt
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Fazendo: 

( )

dtdu

tu

tu

=

−=

−=

1

1
22

 

Temos: 

∫
−

=
922 uu

du
I  

Considerando: 

θθθ

θ

θ

dtgu

u

tgu

sec3

sec3

392

=

=

=−

 

Obtemos: 

( )
C

t

t

C
u

u

Csen

d
d

tg

dtg
I

+
−

−−
=

+
−

=

+=

==

=

∫∫

∫

1

91

9

1

9

9

1

9

1

cos
9

1

sec9

.3.sec9

.sec3

2

2

2

θ

θθ
θ

θ

θθ

θθθ

 

Assim,  

( ) ( )

( )











−=

−

−−
=

−−−
∫

5

4

6

27

9

1

1

91

9

1

911

7

6

27

6
22 t

t

tt

dt

 

 

 

Nos exercícios 73 a 76, verificar se a integral imprópria converge.  Em caso positivo, 

determinar seu valor. 

 

73. ∫
−

10

3
22 9xx

dx
 

 

∫∫
−

=
−

=
+

→

10

223

10

3 22 9
lim

9 rr xx

dx

xx

dx
I  
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∫
−

=
922

xx

dx
I   

Fazendo: 

θsec3=x   θθθ dtgdx sec3=  

Temos: 

c
x

x

csend
d

tg

dtgdtg
I

+
−

=

+===

=
−

=

∫∫

∫∫

9

9

1

9

1
cos

9

1

sec9

1

3sec3

1

9sec9sec9

sec3

2

221

θθθ
θ

θ

θθ

θθ

θθ

θθθ

 

 

 

90

91

3

99

9

1

90

91

9

9

1
lim

10

910

9

1

9

9

1
lim

2

3

2

10
2

3

=
−

−=

−
−

−
=

−
=

+

+

→

→

r

r

x

x
I

r

r

r

 

 

Portanto, a integral converge e tem como resultado 
90

91
. 

 

 

74. ∫
+∞

−3
2 4x

dx
 

 

∫∫
−

=
−

=
+∞→

∞+ b

b x

dx

x

dx
I

3 23 2 4
lim

4
 

 

Fazendo: 

θsec2=x  

θθθ dtgdx sec2=  
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c
xx

ctgd
tg

dtg

dtg

x

dx
I

+
−

+=

++===

−
=

−
=

∫∫

∫∫

2

4

2
ln

seclnsec
2

sec2

4sec4

sec2

4

2

221

θθθθ
θ

θθθ

θ

θθθ

 

 

 

∞+=

+−
−

+=

−
+=

+∞→

+∞→

2

5

2

3
ln

2

4

2
lnlim

2

4

2
lnlim

2

3

2

bb

xx
I

b

b

b

 

 

Portanto, a integral diverge. 

 

 

75. ∫
−

1

0

2/32 )1( x

dx
 

 

( ) ( )∫∫
−

=
−

=
−

→

s

s x

dx

x

dx
I

0 2321

1

0 232 1
lim

1
 

 

( ) ( )∫∫
−

=
−

=
3

2
232

1

11 x

dx

x

dx
I  

 

θsenx =  

θθ ddx cos=  

 

( ) ( )

c
x

x
ctgd

dd

sen

d
I

+
−

=+==

==
−

=

∫

∫∫∫

2

2

232/321

1
sec

coscos

cos

1

cos

θθθ

θ

θ

θ

θθ

θ

θθ

 

 

+∞=−
−

=
−

=
−−

→→

0
1

lim
1

lim
21

0

21 s

s

x

x
I

s

s

s
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Portanto, a integral diverge. 

 

 

76. ∫
+∞

+1
2 4xx

dx
 

 

∫∫
+

=
+

=
+∞→

∞+ b

b xx

dx

xx

dx
I

1 21 2 4
lim

4
 

 

∫
+

=
42

1

xx

dx
I  

 

θtgx 2=  

θθ ddx 2sec2=  

 

c
xx

x

cgecdec

d
sen

d
tg

tg

d

tgtg

d
I

+−
+

=

+−==

==

=
+

=

∫

∫∫

∫∫

24
ln

2

1

cotcosln
2

1
cos

2

1

cos

cos

1

2

1sec

2

1

sec.

sec

2

1

442

sec2

2

2

2

2

1

θθθθ

θ
θ

θ

θ
θ

θ

θ

θθ

θθ

θθ

θθ

 

 

 

25ln
2

1

25ln
2

1
0.

2

1

25ln
2

124
lnlim

2

1

25ln
2

124
ln

2

1
lim

24
ln

2

1
lim

2

2

2

1

2

−−=

−−=

−−













−

+
=

−−













−

+
=

−
+

=

+∞→

+∞→

+∞→

bb

b

bb

b

xx

x
I

b

b

b

b

 

Portanto, a integral converge e tem como resultado 7218,025ln
2

1
≅−− . 


