
Solución

Calcule las siguientes integrales indefinidas:

1. (7 ptos.)

∫
2e2x − ex√

3e2x − 6ex − 1
dx

∫
2e2x − ex√

3e2x − 6ex − 1
dx

=
1√
3

∫
2(ex − 1) + 1√(
ex − 1

)2 − (2/√3
)2 ex dx

u = ex − 1 ⇒ du = ex dx
↓
=

1√
3

∫
2u+ 1√

u2 −
(
2
/√

3
)2 du

=
1√
3

∫
2u√

u2 −
(
2
/√

3
)2 du+

1√
3

∫
1√

u2 −
(
2
/√

3
)2 du

=
1√
3

w = u2 −
(
2
/√

3
)2 ⇒ dw = 2u du

↓︷ ︸︸ ︷∫
1√
w

dw+
1√
3

∫
sec(θ) dθ︸ ︷︷ ︸
↑

u=
2√
3

sec(θ) ⇒ du=
2√
3

sec(θ) tan(θ) dθ

=
2√
3

√
w +

1√
3

ln
∣∣sec(θ) + tan(θ)

∣∣+ C

=
2

3

√
3e2x − 6ex − 1 +

1√
3

ln

∣∣∣ex − 1 +

√
(ex − 1)2 − 4/3

∣∣∣+ C



2. (7 ptos.)

∫
eax cos(bx) dx

∫
eax cos(bx) dx

=
1

a
eax cos(bx)−

∫
1

a
eax
(
−b sen(bx)

)
dx

=
1

a
eax cos(bx) +

b

a

∫
eax sen(bx) dx

=
1

a
eax cos(bx) +

b

a

(
1

a
eax sen(bx)−

∫
1

a
eax
(
b cos(bx)

)
dx

)

=
1

a
eax cos(bx) +

b

a2
eax sen(bx)− b2

a2

∫
eax cos(bx) dx

de donde,∫
eax cos(bx) dx =

1

a2 + b2

(
a eax cos(bx) + b eax sen(bx)

)
+ C

Equivalentemente,∫
eax cos(bx) dx

=
1

b
eax sen(bx)− a

b

∫
eax sen(bx) dx

=
1

b
eax sen(bx)− a

b

(
1

b
eax
(
− cos(bx)

)
− a

b

∫
eax
(
− cos(bx)

)
dx

)

=
1

b
eax sen(bx) +

a

b2
eax cos(bx)− a2

b2

∫
eax cos(bx) dx

de donde,∫
eax cos(bx) dx =

1

a2 + b2

(
a eax cos(bx) + b eax sen(bx)

)
+ C



3. (7 ptos.)

∫
1

x+
√
x2 + 1

dx

∫
1

x+
√
x2 + 1

dx

=

∫
1

x+
√
x2 + 1

(
x−
√
x2 + 1

x−
√
x2 + 1

)
dx

=

∫ (√
x2 + 1− x

)
dx

=

∫ √
x2 + 1 dx−

∫
x dx

=

x = tan(θ) ⇒
√
x2 + 1 = sec(θ) y dx = sec2(θ)

↓︷ ︸︸ ︷∫
sec3(θ) dx−1

2
x2

=

∫
sec(θ) sec2(θ) dx− 1

2
x2

= sec(θ) tan(θ)−
∫

sec(θ) tan2(θ) dx− 1

2
x2

= sec(θ) tan(θ)−
∫

sec(θ)
(

sec2(θ)− 1
)

dx− 1

2
x2

= sec(θ) tan(θ)−
∫

sec3(θ) dx+

∫
sec(θ) dx− 1

2
x2

= sec(θ) tan(θ)−
∫

sec3(θ) dx+ ln
∣∣sec(θ) + tan(θ)

∣∣− 1

2
x2

=
1

2
sec(θ) tan(θ) +

1

2
ln
∣∣sec(θ) + tan(θ)

∣∣− 1

2
x2 + C

=
1

2
x
√
x2 + 1 +

1

2
ln
∣∣x+

√
x2 + 1

∣∣− 1

2
x2 + C



4. (7 ptos.)

∫
−x4 + x2 + 5x+ 1

x5 − x3 − x2 + 1
dx

−x4 + x2 + 5x+ 1

x5 − x3 − x2 + 1
=

−x4 + x2 + 5x+ 1

(x+ 1)(x− 1)2(x2 + x+ 1)

=
A

x+ 1
+

B

x− 1
+

C

(x− 1)2
+

Dx+ E

x2 + x+ 1

−x4 + x2 + 5x+ 1 = A(x− 1)2(x2 + x+ 1)

+B(x+ 1)(x− 1)(x2 + x+ 1)

+C(x+ 1)(x2 + x+ 1)

+(Dx+ E)(x+ 1)(x− 1)2

x = −1 ⇒ A = −1

x = 1 ⇒ C = 1
↓
= (−1 +B +D)x4

+(2 +B −D + E)x3

+(2−D − E)x2

+(3−B +D − E)x

+(−B + E)

−1 +B +D = −1

2 +B −D + E = 0

2−D − E = 1

3−B +D − E = 5

−B + E = 1


=⇒ B = −1, D = 1, E = 0



∫
−x4 + x2 + 5x+ 1

x5 − x3 − x2 + 1
dx

=

∫ (
−1

x+ 1
+
−1

x− 1
+

1

(x− 1)2
+

x

x2 + x+ 1

)
dx

= −ln|x+ 1| − ln|x− 1| − 1

x− 1
+

1

2

∫
2x+ 1− 1

x2 + x+ 1
dx

= −ln|x+ 1| − ln|x− 1| − 1

x− 1
+

1

2

∫
2x+ 1

x2 + x+ 1
dx

−1

2

∫
1

x2 + x+ 1
dx

= −ln|x+ 1| − ln|x− 1| − 1

x− 1
+

1

2
ln
∣∣x2 + x+ 1

∣∣
−1

2

∫
1

x2 + x+ 1
dx

= ln

∣∣∣∣ √x2 + x+ 1

(x+ 1)(x− 1)

∣∣∣∣− 1

x− 1
− 1

2

∫
1(

x+ 1/2
)2

+
(√

3
/
2
)2 dx

= ln

∣∣∣∣ √x2 + x+ 1

(x+ 1)(x− 1)

∣∣∣∣− 1

x− 1

− 1√
3

∫
1(

2√
3

(
x+ 1/2

))2
+ 1

(
2√
3

)
dx

= ln

∣∣∣∣ √x2 + x+ 1

(x+ 1)(x− 1)

∣∣∣∣− 1

x− 1
− 1√

3

u =
2√
3

(
x+ 1/2

)
⇒ du =

2√
3

dx

↓︷ ︸︸ ︷∫
1

u2 + 1
du

= ln

∣∣∣∣ √x2 + x+ 1

(x+ 1)(x− 1)

∣∣∣∣− 1

x− 1
− 1√

3
arctan(u) + C

= ln

∣∣∣∣ √x2 + x+ 1

(x+ 1)(x− 1)

∣∣∣∣− 1

x− 1
− 1√

3
arctan

(
2√
3

(
x+ 1/2

))
+ C



5. (3 ptos.)

∫
1

1 + ex
dx

∫
1

1 + ex
dx =

∫
1 + ex − ex

1 + ex
dx =

∫ (
1− ex

1 + ex

)
dx

=

∫
dx−

∫
ex

1 + ex
dx = x− ln(1 + ex) + C

Equivalentemente,∫
1

1 + ex
dx = −

∫
−e−x

e−x + 1
dx = −ln

(
e−x + 1

)
+ C

= ln

(
1

e−x + 1

)
+ C = ln

(
ex

1 + ex

)
+ C

= ln(ex)− ln(1 + ex) + C = x− ln(1 + ex) + C

6. (3 ptos.)

∫ √
ex + 1 dx

∫ √
ex + 1 dx

u2 = ex + 1 ⇒ 2
u

u2 − 1
du = dx

↓
= 2

∫
u2

u2 − 1
du = 2

∫
u2 − 1 + 1

u2 − 1
du

= 2

∫ (
1 +

1

u2 − 1

)
du

= 2

∫ (
1 +

1

2

(
1

u− 1
− 1

u+ 1

))
du

= 2

∫
du+

∫
1

u− 1
du−

∫
1

u+ 1
du

= 2u+ ln|u− 1| − ln|u+ 1|+ C

= 2u+ ln

∣∣∣∣u− 1

u+ 1

∣∣∣∣+ C

= 2
√
ex + 1 + ln

∣∣∣∣√ex + 1− 1√
ex + 1 + 1

∣∣∣∣+ C



7. (3 ptos.)

∫
1

x2
√
a2 − x2

dx

∫
1

x2
√
a2 − x2

dx

x = a sen(θ) ⇒ dx = a cos(θ) dθ
↓
=

1

a2

∫
csc2(θ) dθ = − 1

a2
cotan(θ) + C

= −
(

1

a2

)√
a2 − x2
x

+ C

Equivalentemente,

∫
1

x2
√
a2 − x2

dx

x = a cos(θ) ⇒ dx = −a sen(θ) dθ
↓
= − 1

a2

∫
sec2(θ) dθ = − 1

a2
tan(θ) + C

= −
(

1

a2

)√
a2 − x2
x

+ C

8. (3 ptos.)

∫
1

x ln(xn)
dx

∫
1

x ln(xn)
dx =

∫
1

x
(
n ln(x)

) dx =
1

n

∫
1/x

ln(x)
dx =

1

n
ln
∣∣∣ln(x)

∣∣∣+C




