
7.1 Mudança de Variável (método de substituição)

01.
Z
e5xdx (resp. e5x=5 + C)

02.
Z
sen axdx (resp. � 1

a cos ax+ C; a 6= 0)

03.
Z

dx

sen2 (3x)
(resp. �1

3 cotg 3x+ C)

04.
Z

dx

3x� 7 (resp. 13 jln 3x� 7j+ C)

05.
Z
tan 2xdx (resp. �1

2 ln jcos 2xj+ C)

06.
Z
cot (5x� 7) dx (resp. 15 ln jsen (5x� 7)j+ C)

07.
Z
tanx sec2 xdx (resp. 12 tg

2 x+ C)

08.
Z
(cot ex) exdx (resp. ln jsen exj+ C)

09.
Z
sen2 x cosxdx (resp. 13 sen

3 x+ C)

10.
Z
cos3 x senxdx (resp. �1

4 cos
4 x+ C)

11.
Z
x
p
x2 + 1dx (resp. 13

�
x2 + 1

�3=2
+ C)

12.
Z

x2dxp
x3 + 1

(resp. 23
p
x3 + 1 + C)

13.
Z
cosxdx

sen2 x
(resp. � (senx)�1 + C)

14.
Z

dx

cos2 x
p
tanx� 1

(resp. 2
p
tg x� 1 + C)

15.
Z
ln (x+ 1) dx

x+ 1
(resp. 12 [ln (x+ 1)]

2 + C)

16.
Z

cosxdxp
2 senx+ 1

(resp.
p
2 senx+ 1 + C)
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17.
Z p

tanx+ 1

cos2 x
dx (resp. 23 (tg x+ 1)

3=2 + C)

18.
Z

cos 2xdx

(2 + 3 sen 2x)3
(resp. � 1

12 (2 + 3 sen 2x)2
+ C)

19.
Z
arcsinxdxp
1� x2

(resp. 12 arcsen
2 x+ C)

20.
Z
arctanxdx

1 + x2
(resp. 12 arctg

2 x+ C)

21.
Z
arccos2 xdxp

1� x2
(resp. �1

3 arccos
3 x+ C)

22.
Z

(x+ 1) dx

x2 + 2x+ 3
(resp. 12 ln

�
x2 + 2x+ 3

�
+ C)

23.
Z

cosxdx

2 senx+ 3
(resp. 12 ln (2 senx+ 3) + C)

24.
Z

dx

x lnx
(resp. ln jlnxj+ C)

25.
Z

dx

(1 + x2) arctanx
(resp. ln jarctg xj+ C)

26.
Z
tan3 x

cos2 x
dx (resp. 14 tg

4 x+ C)

27.
Z

dxp
1� x2 arcsinx

(resp. ln jarcsenxj+ C)

28.
Z
cos (lnx)

x
dx (resp. sen (ln jxj) + C)

29.
Z
xax

2
dx; a > 0 (resp. ax

2
=2 ln a+ C)

30.
Z
3xexdx (resp. ex3x= (1 + ln 3) + C)

31.
Z
e�3xdx (resp. �1

3e
�3x + C)

32.
Z �

e5x + a5x
�
dx; a > 0 (resp. 15e

5x + 1
5 ln aa

5x + C)

33.
Z
ex

2+4x+3 (x+ 2) dx (resp. 12e
x2+4x+3 + C)

34.
Z
(ax � bx)2

axbx
dx (resp. �2x+ [(a=b)x � (b=a)x] = ln (a=b) + C)

35.
Z
exp (2x) dx

2 + exp (2x)
(resp. 12 ln

�
2 + e2x

�
36.

Z
dxp
1� 3x2

(resp.
p
3
3 arcsen(

p
3x) + C)
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37.
Z

dxp
16� 9x2

(resp. 13 arcsen(3x=4) + C)

38.
Z

dx

9x2 + 4
(resp. 16 arctg(3x=2) + C)

39.
Z

xdxp
1� x4

(resp. 12 arcsen(x
2) + C)

40.
Z

xdx

x4 + a4
(resp. 1

2a2
arctg(x2=a2) + C)

41.
Z

exdxp
1� e2x

(resp. arcsen ex + C)

42.
Z

cosxdx

a2 + sen2 x
(resp. 1a arctg [(senx)=a] + C)

43.
Z

dx

x
p
1� ln2 x

(resp. arcsen (lnx) + C)

44.
Z
(x� arctanx) dx

1 + x2
(resp. 12 ln

�
1 + x2

�
� 1

2 arctg
2 x+ C)

45.
Z p

1 +
p
xdxp

x
(resp. 43 (1 +

p
x)
3=2
+ C)

46.
Z

dx
p
x
p
1 +

p
x

(resp. 4 (1 +
p
x)
1=2
+ C)

47.
Z

exdx

1 + e2x
(resp. arctg (ex) + C)

48.
Z
cosxdx
3
p
sen2 x

(resp. 3
p
senx+ C)

49.
Z

sen 2xdxp
1 + cos2 x

(resp. �2
�
1 + cos2 x

�1=2
+ C)

50.
Z
cos3 xdx

sen4 x
(resp. (senx)�1 � 1

3 (senx)
�3 + C)

51.
Z 3
p
tan2 xdx

cos2 x
(resp. 35 (tg x)

5=3 + C)

52.
Z

dx

2 sen2 x+ 3 cos2 x
(resp. 1p

6
arctg(

q
2
3 tg x) + C)
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7.2 Integração por Partes

01.
Z
xexdx (resp. xex � ex + C)

02.
Z
x lnxdx (resp. 12x

2 lnx� 1
4x
2 + C)

03.
Z
x senxdx (resp. senx� x cosx+ C)

04.
Z
lnxdx (resp. x lnx� x+ C)

05.
Z
arcsenxdx (resp. x arcsenx+

p
1� x2 + C)

06.
Z
xn lnxdx (resp.

xn+1

n+ 1
(lnx� 1

n+1) + C)

07.
Z
x arctanxdx (resp. 12x

2 arctg x� 1
2x+

1
2 arctg x+ C)

08.
Z
ln(x2 + 1)dx (resp. x ln

�
1 + x2

�
� 2x+ 2arctg x+ C)

09.
Z
arcsen

p
xp

x
dx (resp. 2

p
x arcsen

p
x+ 2

p
1� x+ C)

10.
Z
arcsin

�q
x
x+1

�
dx (resp. x arcsen

q
x
x+1 �

p
x+ arctg

p
x+ C)

11.
Z
x arctanxdx

(x2 + 1)2
(resp.

x�
�
1� x2

�
arctg x

4 (1 + x2)
+ C)

12.
Z
x arctan

�p
x2 � 1

�
dx (resp. 12

h
x2 arctg

p
x2 � 1�

p
x2 � 1

i
+ C)

13.
Z
arcsenxdx

x2
(resp. ln

�����1�
p
1� x2
x

������ arcsenxx
+ C)

14.
Z
ln
�
x+

p
1 + x2

�
dx (resp. x ln

�
x+

p
1 + x2

�
�
p
1 + x2 + C)

15.
Z
x2exdx (resp. x2ex � 2xex + 2ex)

7.3 Problemas de Valor Inicial

01.
ds

dt
= 12t(3t2 � 1)3; s(1) = 3 (resp. s(t) = 1

2(3t
2 � 1)4 � 5 )

02.
d2y

dx2
= sec2 x; y(0) = 1; y0(0) = 0 (resp. y(t) = � ln(jcos tj) + 1 )

03.
dy

dt
= et sen(et � 2); y(ln 2) = 0 (resp. y(t) = � cos(et � 2) + 1 )
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7.4 Decomposição em Frações Parciais

01.
Z

(2x� 1)
(x� 1) (x� 2)dx (resp. � ln jx� 1j+ 3 ln jx� 2j+ C)

02.
Z

xdx

(x+ 1) (x+ 3) (x+ 5)
(resp. �18 ln jx+ 1j+

3
4 ln jx+ 3j �

5
8 ln jx+ 5j+ C)

03.
Z �

x5 + x4 � 8
�
dx

x3 � 4x (resp. 4x+ 2 lnx+ 1
2x
2 + 1

3x
3 + 5 ln (x� 2)� 3 ln (x+ 2) + C)

04.
Z

x4dx

(x2 � 1) (x+ 2) (resp. 12x
2 � 2x+ 1

2 ln
jx� 1j1=3

jx+ 1j + 16
3 ln jx+ 2j+ C)

05.
Z

dx

(x� 1)2 (x� 2)
(resp.

1

x� 1 + ln
����x� 2x� 1

����+ C)
06.

Z
(x� 8) dx

x3 � 4x2 + 4x (resp. �2 ln jxj+ 3

x� 2 + 2 ln jx� 2j+ C)

07.
Z
(3x+ 2) dx

x (x+ 1)3
(resp. 2 lnx� 1

2 (x+ 1)2
+

2

x+ 1
� 2 ln jx+ 1j+ C)

08.
Z

dx

x3 + 1
(resp. 13 ln

x+ 1

(x2 � x+ 1)1=2
+ 1p

3
arctan(2x�1p

3
) + C)

09.
Z

x5

x3 � 1 (resp. 13x
3 + 1

3 ln
�
x3 � 1

�
+ C)

10.
Z �

x2 + 2x+ 1
�
dx

(1 + x2)2
(resp. � 1

1 + x2
+ arctanx+ C)

11.
Z

dx

x2 + 2x+ 5
(resp. 12 arctan(

x+1
2 ) + C )

12.
Z

dx

3x2 � 2x+ 4 (resp. 1p
11
arctan(3x�1p

11
) + C )

13.
Z

dx

x2 � 6x+ 5 (resp. 14 ln

����x� 5x� 1

����+ C )
14.

Z
dx

2x2 � 2x+ 1 (resp. arctan (2x� 1) + C )

15.
Z

(6x� 7) dx
3x2 � 7x+ 11 (resp. ln

��3x2 � 7x+ 11��+ C )
16.

Z
(7x+ 1) dx

6x2 + x� 1 (resp. 12 ln (2x+ 1) +
2
3 ln (3x� 1))

17.
Z

(3x� 2) dx
5x2 � 3x+ 2 (resp. 3

10 ln
�
5x2 � 3x+ 2

�
� 11

5
p
31
arctan(

10x� 3p
31

))

18.
Z �

6x4 � 5x3 + 4x2
�
dx

2x2 � x+ 1 (resp. x3 � x2

2 +
1
4 ln

��2x2 � x+ 1��+ 1
2
p
7
arctan(4x�1p

7
))
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7.5 Integrais Trigonométricas

01.
Z
sin3 xdx (resp. � cosx+ 1

3 cos
3 x+ C)

02.
Z
sin5 xdx (resp. � cosx+ 2

3 cos
3 x� 1

5 cos
5 x+ C)

03.
Z
cos4 x sen3 xdx (resp. �1

5 cos
5 x+ 1

7 cos
7 x+ C)

04.
Z
cos3 xdx

sen4 x
(resp. cscx� 1

3 csc
3 x+ C)

05.
Z
tan3 xdx (resp. 12 tan

2 x+ log jcosxj+ C)

06.
Z
cot5 xdx (resp. �1

4 csc
4 x+ csc2 x+ log jsenxj+ C)

07.
Z
cos4 xdx (resp. 14 senx cos

3 x+ 3
8 cosx senx+

3
8x+ C)

08.
Z
tan2 xdx (resp. tanx� x+ C)

09.
Z
cos20 x

sen22 x
dx (resp.� 1

21 cot
21 x+ C)

10.
Z
cos 4x cos 7xdx (resp. 16 sen 3x+

1
22 sen 11x+ C)

11.
Z
cos2 x sin3 xdx (resp. 15 cos

5 x� 1
3 cos

3 x+ C)

12.
Z

3
p
cosx sin5 xdx (resp. � 3

16 cos
16
3 x+ 3

5 cos
10
3 x� 3

4 cos
4
3 x+ C)

13.
Z p

senx cosxdx (resp. 23 sen
3
2 x+ C)

14.
Z
cot3 xp
senx

dx (resp. � 2

5 (
p
senx)

5 +
2p
senx

+ C)

15.
Z
sinp x cos3 xdx (resp. 1

1+p (senx)
1+p � 1

3+p (senx)
3+p + C)

16.
Z
sin2 xdx (resp. �1

2 cosx senx+
1
2x+ C)

17.
Z
secxdx (resp. ln jsecx+ tanxj.

18.
Z
sec3 xdx (resp.

senx sec2 x

2
+
ln jsecx+ tanxj

2
+ C:

(em (17) faça secx = secx+tg x
secx+tg x secx e u = secx+ tg x e em (18) escreva sec3 xdx = secx sec2 xdx)
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19.
Z
cos2 xdx (resp. 12 cosx senx+

1
2x )

20.
Z
sin2 x sec3 xdx (resp. 12 sen

3 x sec2 x+ 1
2 senx�

1
2 ln jsecx+ tanxj+ C)

21.
Z
sin2 x cos2 xdx (resp. �1

4 senx cos
3 x+ 1

8 cosx senx+
1
8x+ C )

22.
Z
cos6 xdx (resp. cosx senx(16 cos

4 x+ 5
24 cos

2 x+ 5
16) +

5
16x+ C )

23.
Z
cosec4 xdx (resp. � cotx� 1

3 cot
3 x+ C. Faça csc4 x = csc2 x+ csc2 cot2 x)

24.
Z
tan4 x sec4 xdx (resp.

tan7 x

7
+
tan5 x

5
+ C)

25.
Z
cos 2x sen 4xdx (resp. � 1

12 cos 6x�
1
4 cos 2x+ C )

26.
Z
sin4 xdx (resp. �1

2 cosx senx+
1
2x+ C )

27.
Z
sec8 xdx (resp. tan

7 x
7 + 3 tan5 x

5 + tan3 x+ tanx+ C )

28.
Z
senx sen 3xdx (resp. 14 sen 2x�

1
8 sen 4x+ C )

29.
Z
cos2 x

sen4 x
dx (resp. �1

3 cot
3 x+ C )

30.
Z
sen(x4 ) cos(

3x
4 )dx (resp. �1

2 cosx+ cos
1
2x+ C )

Substituições Trigonométricas

As integrais que envolvem as expressões
p
x2 � a2 e

p
a2 � x2 podem ser calculadas com auxílio de

substituições especiais. As substituições mais comuns são: x = a tg �; x = a sen � e x = a sec � e

elas são deduzidas a partir das relações nos triângulos retângulos da �gura abaixo:
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Substituições Trigonométricas

1. a mudança x = a tg � substitui a2 + x2 por a2 sec2 �

2. a mudança x = a sen � substitui a2 � x2 por a2 cos2 �

3. a mudança x = a sec � substitui x2 � a2 por a2 tg2 �

01.
Z p

a2 � x2dx
x2

(resp. �
p
a2 � x2
x

� arcsin (x=a) + C)

02.
Z

x2p
4� x2

dx (resp. �1
2x
p
(4� x2) + 2 arcsin 12x+ C)

03.
Z

dxq
(a2 + x2)3

(resp.
x

a2
p
a2 + x2

+ C)

04.
Z

xdxp
4x2 + 8x+ 5

(resp. 14
p
4x2 + 8x+ 5� 1

2 ln
�
2x+

p
4x2 + 8x+ 5 + 2

�
+ C)

05.
Z

dxp
x2 � 4x� 5

(resp. ln(x� 2 +
p
x2 � 4x� 5) + C)

06.
Z

dxp
x2 + 2x+ 2

(resp. ln jx+ 1 +
q
1 + (x+ 1)2j+ C)

07.
Z

xdxp
6x� x2 � 5

(resp. �
p
6x� x2 � 5 + 3 arcsin(12x�

3
2) + C)

08.
Z

dxp
1 + x2

(resp. ln jx+
p
1 + x2j+ C)

09.
Z

dxp
x2 � 4

(resp. ln(x+
p
x2 � 4) + C)

10.
Z

dxp
4x2 � 4x� 3

(resp. 12 ln(2x� 1 +
p
4x2 � 4x� 3) + C)

11.
Z
x2
p
4� x2dx (resp. 2 arcsin (x=2)� 1

8x
�
4� x2

�3=2 � 1
8x
3
p
4� x2 + C

12.
Z

xp
8� x2 � 2x

dx (resp. �
p
8� x2 � 2x� arcsin

�
x+1
3

�
+ C)

13.
Z

dx

x2
p
x2 + 9

(resp. � 1
9x

p
x2 + 9 + C)

14.
Z

dx

x2
p
x2 � 16

(resp. 1
16x

p
x2 � 16 + C)

15.
Z p

x2 � a2dx
x

(resp.
p
�a2 + x2 � a arcsec (x=a) + C)

16.
Z

dxp
2� 3x� 4x2

(resp. 12 arcsin[(8x+ 3) =
p
41])
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17.
Z

dxp
1 + x+ x2

(resp. ln jx+ 1
2 +

p
1 + x+ x2j)

18.
Z

dxp
5� 7x� 3x2

(resp. 1p
3
arcsin[(6x+ 7) =

p
109])

19.
Z

dxp
x (3x+ 5)

(resp. 1p
3
ln j6x+ 5 +

p
12x (3x+ 5)j)

20.
Z

dxp
5x2 � x� 1

(resp. 1p
5
ln j10x� 1 +

p
20 (5x2 � x� 1)j)

21.
Z

(x+ 3) dxp
4x2 + 4x+ 3

(resp. 14
p
4x2 + 4x+ 3 + 5

4 ln j2x+ 1 +
p
4x2 + 4x+ 3j)

22.
Z

(x� 3) dxp
3 + 66x� 11x2

(resp. � 1
11

p
3 + 66x� 11x2)

23.
Z
(3x+ 5) dxp
x (2x� 1)

(resp. 32
p
x (2x� 1) + 23

4
p
2
ln j4x� 1 +

p
8x (2x� 1)j)

7.6 Integral de Funções Especiais

Funções Envolvendo exp(x)

01.
Z
tanhxdx 02.

Z
ex

ex � 1dx 03.
Z

ex

e2x + 1
dx 04.

Z
1 + sinhx

1 + coshx
dx

[resp.: 01) ln (coshx) 02) ln (ex � 1) 03) arctan (ex) 04) tanh x2�ln
�
tanh x2 � 1

�
�ln

�
tanh x2 + 1

�
]

Funções Envolvendo Radicais

01.
Z p

xdx
4
p
x3 + 1

02.
Z �p

x3 � 3
p
x
�
dx

6 4
p
x

03.
Z
( 6
p
x+ 1) dx

6
p
x7 +

4
p
x5

04.
Z
( 7
p
x+

p
x) dx

7
p
x8 +

14
p
x15

05.
Z p

1 + 3
p
xdx

3
p
x2

06.
Z p

2� 3
p
xdx

3
p
x

[resp.: 01) 43 [
4
p
x3� ln( 4

p
x3+1)] 02) 2

27
4
p
x9� 2

13
12
p
x13 03) � 6

6px+
12
12px+2 log x�24 log (

12
p
x+ 1)

04) 14
h
14
p
x� 1

2
7
p
x+ 1

3
14
p
x3 � 1

4
7
p
x2 + 1

5
14
p
x5
i
05) 2 (1 +

p
x)

3
2 06) 25 (4 + 3

3
p
x) (2� 3

p
x)

3
2 ]
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