
MAT-3210 – CÁLCULO DIFERENCIAL E INTEGRAL II
Soluções 1.

Soluções de alguns exercı́cios.

A.6
∫

dx
4x2 + 4x + 2

=

∫
dx

4(x2 + x + 1
4 ) + 1

=

∫
dx

[2(x + 1
2 )]2 + 1

, fazendo u = 2(x +
1
2

), du = 2xdx

=
1
2

∫
du

u2 + 1
=

1
2

arctan u +C =
1
2

arctan(2x + 1) +C

B.3
∫

ex − 1
ex + 1

dx =
∫

ex

ex + 1
dx −

∫
dx

ex + 1
=

∫
ex

ex + 1
dx −

∫
e−x

e−x(ex + 1)
dx

=

∫
ex

ex + 1
dx −

∫
e−x

e−x + 1
dx, fazendo u = ex + 1 na primeira integral e v = e−x + 1 na segunda

du = exdx ; dv = −e−xdx, temos

=

∫
du
u
+

∫
dv
v
= ln u + ln v +C = ln(ex + 1) + ln(e−x + 1) +C

B.4
∫

x2 + 2x + 2
x + 1

dx =
∫

(x2 + 2x + 1) + 1
x + 1

dx =
∫

(x + 1)2 + 1
x + 1

dx =
∫

(x + 1) dx +
∫

dx
x + 1

=
∫

(x + 1) dx +
∫ du

u
=

x2

2
+ x + ln(x + 1) +C, onde u = x + 1, du = dx
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B.6
∫

x2 − 5x + 6
x2 + 4

dx =
∫

(x2 + 4) − 5x + 2
x2 + 4

dx =
∫

dx − 5
∫

x
x2 + 4

dx + 2
∫

dx
x2 + 4∫

dx−5
∫

x
x2 + 4

dx+
1
2

∫
dx

( x
2 )2 + 1

, fazendo u = x2+4 na segunda integral e v =
x
2

na terceira, du = 2xdx,

dv =
dx
2

, temos

∫
dx −

5
2

∫
du
u
+

∫
dv

v2 + 1
= x −

5
2

ln u + arctan v +C = x − ln(x2 + 4) + arctan(
x
2

) +C

B.7
∫

42−3x dx =
∫

e(2−3x) ln 4 = e2 ln 4
∫

e(−3 ln 4)x, se u = (−3 ln 4)x, temos du = −3 ln 4 dx

=
−1

3 ln 4

∫
eudu = −

eu

3 ln 4
+C = −

e(−3 ln 4)x

3 ln 4
+C

C.3
∫

eax cos bx dx

dv = eax dx⇒ v =
eax

a

u = cos bx⇒ du = −b sin bx.∫
eax cos bx dx =

∫
udv = uv −

∫
vdu =

eax cos bx
a

+
b
a

∫
eax sin bx dx (∗)

dv = eax dx⇒ v =
eax

a
,

u = sin bx⇒ du = b cos bx, em
∫

eax sin bx dx

(∗) =
eax cos bx

a
+

beax sin bx
a2 −

b2

a2

∫
eax cos bx dx
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Assim

∫
eax cos bx dx =

eax cos bx
a

+
beax sin bx

a2 −
b2

a2

∫
eax cos bx dx

∫
eax cos bx dx =

eax cos bx
a

+
beax sin bx

a2

1 +
b2

a2

+C

C.9
∫

sec3 x dx =
∫

sec2 x sec dx

dv = sec2 x⇒ v = tan x,

u = sec x⇒ du = sec x tan x∫
sec3 x dx =

∫
sec2 x sec dx =

∫
udv = uv −

∫
vdu = sec x tan x −

∫
tan x (sec x tan x) dx

= sec x tan x −
∫

sec x tan2 x dx = sec x tan x −
∫

sec x (sec2 x − 1) dx = sec x tan x −
∫

sec3 x dx +
∫

sec x dx

= sec x tan x −
∫

sec3 x dx + ln (tan x + sec x)

assim,

∫
sec3 x dx = sec x tan x −

∫
sec3 x dx + ln (tan x + sec x), portanto

∫
sec3 x dx =

1
2

sec x tan x +
1
2

ln (tan x + sec x) +C

D.3
∫

3x2 + 2x − 2
x3 − 1

dx =
∫

3x2 + 2x − 2
(x − 1)(x2 + x + 1)

dx =
∫

Adx
x − 1

+

∫
Bx +C

x2 + x + 1
dx
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=

∫
(A + B)x2 + (A +C − B)x + (A −C)

(x − 1)(x2 + x + 1)
dx

portanto

A + B = 3

A +C − B = 2

A −C = −2

de onde, A = 1, B = 2, C = 3∫
3x2 + 2x − 2

x3 − 1
dx =

∫
dx

x − 1
+

∫
2x + 3

x2 + x + 1
dx =

∫
dx

x − 1
+ 2
∫

x
x2 + x + 1

dx + 3
∫

dx
x2 + x + 1

(∗)

Agora:

(?)
∫

dx
x − 1

= ln (x − 1)

(??)
∫

dx
x2 + x + 1

=

∫
dx

(x + 1
2 )2 + 3

4

=

∫
du

u2 + 3
4

=
4
3

∫
du

(
2u
√

3
)2 + 1

=
2
√

3
3

∫
dw

w2 + 1
, onde w =

2u
√

3

=
2
√

3
3

arctan w +C =
2
√

3
3

arctan

√
3

3
(2x + 1) +C.

(? ? ?)
∫ x

x2 + x + 1
por integração por partes temos

u = x⇒ du = dx

dv =
1

x2 + x + 1
⇒ v =

2
√

3
3

arctan

√
3

3
(2x + 1)
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∫ x
x2 + x + 1

dx =
2
√

3x
3

arctan

√
3

3
(2x + 1) −

√
3

3

∫
arctan

2
√

3
3

(2x + 1)

=
2
√

3x
3

arctan

√
3

3
(2x + 1) −

∫
arctan u du, onde u =

√
3

3
(2x + 1)

=
2
√

3x
3

arctan

√
3

3
(2x + 1) − (

2
√

3x
3
+

√
3

3
) arctan (

2
√

3x
3
+

√
3

3
) +

1
2

ln(1 +
(2x + 1)2

3
) +C

substituindo o valor de (?), (??) e (? ? ?) em (∗) temos o resultado final.

E.5
∫ √

a − x2 dx

se x =
√

a sin y⇒ dx =
√

a cos y dy temos

=

∫ √
a − (

√
a sin y)2

√
a cos y dy =

√
a
∫ √

a(1 − sin2 y) cos y dy = a
∫ √

cos2 y cos ydy = a
∫

cos2 y dy

=
a
2

∫
(cos 2y + 1) dy = a sin 2y +

ay
2
+C = 2a sin y cos y +

ay
2
+C

sin y =
x
√

a
⇒ cos y =

√
1 − sin2 y =

√
1 −

x2

a
=

√
a − x2

√
a

assim 2a sin y cos y +
ay
2
+C = 2x

√
a − x2 +

a
2

arcsin(
x
√

a
) +C

5


