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7.6 – EXERCÍCIOS – pg. 325 
 

Nos exercícios de 1 a 23, calcular a integral indefinida. 
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dx
xx

CBx

x

A

dx
x

xx
dx

x

xxx

∫

∫∫










++

+
+

−
+=










−

++
+=

−

+++

11
1

1

22
1

1

12

2

3

2

3

23

 



 596 

 

Calculando A, B e C 

( ) ( ) ( )1122 22
+++++≡++ xCBxxxAxx  

 









=−

=−+

=+

2

2

1

CA

BAC

BA

 

 

3
5=A ; 

3
2−=B ; 

3
1−=C  

Assim, 

Cxxxx

dx
xx

x
xx

dx
xx

x

x
I

+++−−+=

++

+
−−+=



















++

−
+−

+
−

+=

∫

∫

1ln
3

1
1ln

3

5

1

12

3

1
1ln

3

5

1

3

1

3

2

1

35
1

2

2

2

 

 

 

20. 
( )∫

+
22

3

2x

dxx
 

 

Fazendo 

( ) ( )22222

3

222 +

+
+

+

+
=

+ x

DCx

x

BAx

x

x
 

 

Calculando A,B,C e D 

( ) ( )
DCxBBxAxAxx

DCxxBAxx

+++++≡

++++≡

22

2

233

23

 

 













=⇒=+

−=⇒=+

=

=

002

202

0

1

DDB

CCA

B

A

 

Assim,  
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( )

( )

C
x

x

C
x

x

dx
x

x
dx

x

x
I

+
+

++=

+
−

+
−+=

+

−
+

+
=

−

∫ ∫

2

1
2ln

2

1

1

2
2ln

2

1

2

2

2

2

2

12
2

222

 

 

 

21. ∫
−+− xxxx

dx
234 33

 

 

( ) ( )32234
11133

1

−
+

−
+

−
+=

−+− x

D

x

C

x

B

x

A

xxxx
 

 

Calculando A,B,C e D 

( ) ( ) ( ) DxxCxxBxxA +−+−+−≡ 1111
23

 

 

111

110

=∴=→=

−=∴−=→=

DDx

AAx
 

 

1

0

=∴−=

=+

BAB

BA
 

 

03 =+−+ DCBA  ∴ 1−=C  

Assim, 

( ) ( )

( ) ( )

( )
C

xxx

x

C
xx

xx

dx
xxxx

I

+
−

−
−

+
−

=

+
−

−
+

−

−
−−+−=










−
+

−
−

−
+

−
=

−−

∫

2

21

32

12

1

1

11
ln

2

1

1

1
1lnln

1

1

1

1

1

11

 

 

 

22. 
( ) ( )∫

+−
22

11 xx

dxx
 

 

( ) ( ) ( ) ( )222
111111 +

+
+

+
−

+
−

=
+− x

D

x

C

x

B

x

A

xx

x
 

 

Calculando A,B,C e D 
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( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) DDxDxxxxxxCBBxBxxxxxxAx

xDxxCxBxxAx

+−+++−−+++++−−−++≡

−++−++++−≡

21222122

111111

22232223

2222

 













=+++−

=−−+−

=+−+

=+

0

122

0

0

DCBA

DCBA

DCBA

CA

 

 

 

4/1 ,0 ,4/1 ,0 −==== DCBA   

 

Assim, 

( ) ( )

( ) ( )

C
xx

C
xx

dx
xx

I

+
+

+
−

=

+
−

+
−

−

−
=















+

−

+
−

=

−−

∫

1

1

4

1

1

1

4

1

1

1

4

1

1

1

4

1

1

4
1

1

4
1

11

22

 

 

23. 
( ) ( )∫

+−

−+
dx

xx

xx

11

12
22

2

 

 

( ) ( ) ( ) 11111

12
2222

2

+

+
+

−
+

−
=

+−

−+

x

DCx

x

B

x

A

xx

xx
 

 

Calculando A,B,C e D 

( ) ( ) ( ) ( ) ( )2222 111112 −+++++−≡−+ xDCxxBxxAxx  

 

1221 =∴=→= BBx  

 

( ) DDxDxCxCxCxBBxxxxAxx +−++−+++−−+≡−+ 22112 2232232  

 













−=++−

=−+

=+−+−

=+

1

22

12

0

DBA

DCA

DCBA

CA

 

 

 

1,1,1,1 −=−=== DCBA  
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Assim, 

( )

( )

Cxtgarcx
x

x

x

dx

x

dxxx
x

dx
x

x

xx
I

+−+−
−

−−=

+
−

+

−
+

−

−
+−=












+

−−
+

−
+

−
=

∫ ∫

∫
−

1ln
2

1

1

1
1ln

111

1
1ln

1

1

1

1

1

1

2

22

1

22

 

 

24. Verificar a formula 

 

∫ +
−

+
=

−
C

au

au

aua

du
ln

2

1
22

 

 

au

B

au

A

au +
+

−
=

−
22

1
 

 

Calculando A eB 

( ) ( )auBauA −++≡1  

a
BBaau

a
AAaau

2
121

2
121

−=∴−=→−=

=∴=→=
 

Assim, 

C
au

au

a

Cau
a

au
a

du
au

a
du

au

a

au

du

ua

du
I

+
−

+
=

+++−
−

=















+

−

+
−

−=

−
−=

−
=

∫ ∫

∫ ∫

ln
2

1

ln
2

1
ln

2

1

2
1

2
1

2222

 

 

 

25. Calcular a área da região limitada pelas curvas 
( ) ( )41

1

−−
=

xx
y , 

( )( )41

1

−−
=

xx
y , 

 

2=x  e 3=x  

 

 A Figura que segue mostra a área. 
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1 2 3

-1

1

x

y

 

( ) ( ) ( ) ( )

( ) ( )
dx

xx

dx
xxxx

A

∫

∫

−−

−
=










−−
−

−−
=

3

2

3

2

41

2

41

1

41

1

 

Fazendo: 

( ) ( ) 4141

2

−
+

−
=

−−

−

x

B

x

A

xx
 

 

Calculando A e B: 

( ) ( )142 −+−≡− xBxA  

 

3
2321

3
2324

=∴−=−→=

−=∴=−→=

AAx

BBx
 

Assim,  

( ) ( )

Cxx

dx
xxxx

dx

+−−−=















−
−

−
=

−−

−
∫ ∫

4ln
3

2
1ln

3

2

4

3
2

1

3
2

41

2

 

 

( ) ( )

..2ln
3

4
2ln

3

2
2ln

3

2

2ln1ln
3

2
1ln2ln

3

2

4ln
3

2
1ln

3

2
3

2

au

xxA

=+=

−−−=




















−−−=
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26. Calcular a área da região sob o gráfico de 
52

1
2

++
=

xx
y  de 2−=x  ate 2=x  

A Figura que segue mostra a área. 

-2 -1 1 2

0.2

0.4

x

y

 
 

( )

..
2

1

2

1

2

3

2

1

2

1

2

1

4152

2

2

2

2

2

2

2

2

autgarctgarc

x
tgarc

x

dx

xx

dx









−−=

+
=

++
=

++

−

−−

∫∫

 

 

 

27. Calcular a área da região sob o gráfico  
( )5

1
2

−

−
=

xx
y  de 1=x  ate 4=x  

A Figura que segue mostra a área. 
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1 2 3 4

0.2

0.4

x

y

 
 

( )∫
−

−
=

52
xx

dx
I  

 

( ) 55

1
22

−
++=

− x

C

x

B

x

A

xx
 

 

( ) ( ) 2551 CxxBxxA +−+−≡  

 

25
12515

5
1510

=∴=→=

−=∴−=→=

CCx

BBx
 

 

25
10 −=∴=+ ACA  

 

Cx
x

x

dx
xxx

I

+−−+=










−
+

−
+

−
−= ∫

5ln
25

11
.

5

1
ln

25

1

5

25151251
2

 

 

..
20

3
4ln

25

2

4ln
25

1

5

1

20

1
4ln

25

1

5ln
25

11
.

5

1
ln

25

1
4

1

au

x
x

xA









+=

++
−

+=









−−+=
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28. Calcular a área da região sob o gráfico de 
( )22 3

1

+
=

x
y  de 2−=x  ate 2=x  

A Figura que segue mostra a área. 

-2 -1 1 2

-0.1

0.1

0.2

x

y

 

( )∫
+

=
22 3x

dx
I  

 

( )
θ

θ

θ

θθ

θ

2

2

22

2

sec3

13

333

sec3

3

=

+=

+=+

=

=

tg

tgx

ddx

tgx

 

 












++
+=

+







+=

=

==

∫

∫∫

22

2

24

2

3

3
.

3
.2.

4

1

32

1

9

3

2
4

1

2

1

9

3

cos
9

3

sec9

3

sec9

sec3

xx

xx
tgarc

Csen

d

d
dI

θθ

θθ

θ

θ
θ

θ

θ
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( ) ( )

..
21

2

3

2

9

3

3.2

3
.

9

3

318

3

3

2

2

2

2

222

autgarc

x

xx
tgarc

x

dx
A

+=












+
+=

+
= ∫

− −  

 

 

29. Investigar as integrais impróprias 

(a) 
( )∫

∞+

−
=

10 2 5xx

dx
I  

 

( )

( )

( ) ( ) ( )
( )

( ) ( ) ( )2

2

2

22

21

551

5

55

55

1

5

xCxBxxA

xx

xCxBxxA

x

C

x

B

x

A

xx

xx

dx
I

+−+−=

−

+−+−
=

−
++=

−

−
= ∫

 

 

25

1
25.15 =⇒=⇒= CCx  

 

( )
5

1
5.10 −=⇒−=⇒= BBx  

 

25

1

25

4
4

25

25120
1

25

1

5

4
4

25

1

5

4
41

4411

−=

−
=

−+
=−+=

+−−=

+−−=⇒=

A

A

A

A

CBAx
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c
x

x

x

cx
x

x

x

dx
dxx

x

dx

x

dx

x

dx

x

dx
I

+
−

+=

+−++−=

−
−−−=

−
+−+−=

∫∫∫

∫∫ ∫
−

5
ln

25

1

5

1

5ln
25

1

5

1
ln

25

1

525

1

5

1

25

1

525

1

5

1
.

25

1

2

21

 

 

( )

50

1

25

2ln

2

1
ln

25

1

50

1

10

510
ln

25

1

10.5

15
ln

25

1

5

1
lim

5
ln

25

1

5

1
lim

5
lim

10

10 2

−=−−=

−
−−







 −
+=








 −
+=

−
=

+∞→

+∞→

+∞→ ∫

b

b

b

x

x

x

xx

dx
I

b

b

b

b

b

 

A integral converse e tem como resultado 
50

1

25

2ln
− . 

 

 

(b) 
( )∫ −

=
2

0 2 5xx

dx
I  

( ) ( )

+∞=








 −
+−+=








 −
+=

−
=

−
=

+

+

+

→

→

→
∫∫

r

r

r

x

x

x

xx

dx

xx

dx
I

r

r
r

rr

5
ln

25

1

5

1
lim

2

3
ln

25

1

10

1

5
ln

25

1

5

1
lim

5
lim

5

0

2

0

2

2
0

2

0 2

 

 

A integral diverge. 

 

 

c) 
( )∫

∞+

−
=

5 2 5xx

dx
I  
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( )

( ) ( )∫∫

∫
∞+

∞+

−
+

−
=

−
=

10 2

10

5 2

5 2

55

5

xx

dx

xx

dx

xx

dx
I

 

 

( ) ( )

+∞=








 −
+−







 −
+=








 −
+=

−
=

−
=

+

+

+

→

→

→
∫∫

r

r

r

x

x

x

xx

dx

xx

dx
I

r

r
r

rr

5
ln

25

1

5

1

10

510
ln

25

1

50

1
lim

5
ln

25

1

5

1
lim

5
lim

5

5

10

5

10

2
5

10

5 21

 

A integral diverge 

 

 

30. Determinar, se possível, a área da região sob o gráfico da função 
( )22 1

1

+
=

x
y  de ∞−  a 

∞+ . 

 A Figura que segue ilustra este exercício. 

-2 -1 1 2

0.2

0.4

0.6

0.8

1

x

y

 

( )∫
∞+

∞− +
=

22 1x

dx
I  
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( )
( )

( ) ( )

( )

( )
cxtgarc

x

x

x

dx

x

x

x

dxxx

x

dx
I

++
+

=

+
+

+
=

+
+

−

+
=

+
=

∫

∫∫ −

−

2

1

12

12

1

12

11.2

1

12.2

1

1

2

22

122

212

221

 

 

 

( ) ( ) ( )∫∫∫
∞+

∞−

∞+

∞− +
+

+
=

+
=

0 22

0

2222 111 x

dx

x

dx

x

dx
I  

 

Como o integrando é uma função par, basta investigar a integral 
( )∫

∞+

+0 22 1x

dx
. 

 

Temos, 

( )

( )

( )

42
.

2

1

2

1

2

1

12
lim

1
lim

0

2

0 221

ππ
==

∞+=









+

+
=

+
=

+∞→

+∞→ ∫

tgarc

xtgarc
x

x

x

dx
I

b

b

b

b

 

 

Logo 
24

.2
ππ

==I  


