
Problema 1 Calcular los siguientes ĺımites:

a) lim
x−→ 0

x− sinx

tanx− sinx
(Castilla La Mancha 2005)

b) Si f(x) = x3e−x calcular lim
x−→∞

f(x) y lim
x−→−∞

f(x) (Islas Baleares

2005)

c) lim
x−→ 3

cos(πx)
x

(La Rioja 2005)

d) lim
x−→∞

(
√

x2 + x−
√

x2 − x) (Madrid 2005)

e) lim
x−→∞

x

[
arctan(ex)− π

2

]
(Madrid 2005)

f) lim
x−→ 0

4x + sin 2x

sin 3x
(Zaragoza)

g) lim
x−→∞

(
2x− 1

2x

)x+2

h) lim
x−→ 0

xx

i) lim
x−→∞

√
3x2 + x− 1

2x + 3

j) lim
x−→ 0

√
3x + 1−

√
x + 1

x

Solución:

a) lim
x−→ 0

x− sinx

tanx− sin x
=

[
0
0

]
= lim

x−→ 0

1− cos x

1 + tan2 x− cos x
=

[
0
0

]
=

lim
x−→ 0

sinx

2 tanx(1 + tan2 x) + sinx
= lim

x−→ 0

sinx

2 tanx + 2 tan3 x + sinx
=

[
0
0

]
=

lim
x−→ 0

cos x

2(1 + tan2 x) + 6 tan2 x(1 + tan2 x) + cosx
=

1
3

b) lim
x−→∞

f(x) = lim
x−→∞

x3e−x = [∞ · 0] = lim
x−→∞

x3

ex
=

[∞
∞

]
= lim

x−→∞
3x2

ex
=[∞

∞

]
= lim

x−→∞
6x

ex
=

[∞
∞

]
= lim

x−→∞
6
ex

= 0

lim
x−→−∞

f(x) = lim
x−→−∞

x3e−x = lim
x−→∞

−x3ex = −∞
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c) lim
x−→ 3

cos(πx)
x

= −1
3

d)

lim
x−→∞

(√
x2 + x−

√
x2 − x

)
= [∞−∞] =

lim
x−→∞

(√
x2 + x−

√
x2 − x

) (√
x2 + x +

√
x2 − x

)
√

x2 + x +
√

x2 − x
=

lim
x−→∞

(√
x2 + x

)2
−

(√
x2 − x

)2

√
x2 + x +

√
x2 − x

= lim
x−→∞

2x√
x2 + x +

√
x2 − x

=

lim
x−→∞

2x
x√

x2+x
x2 +

√
x2−x

x2

=
2
2

= 1

e)

lim
x−→∞

x

[
arctan (ex)− π

2

]
= [0 · ∞] = lim

x−→∞

arctan (ex)− π
2

1/x
=

[
0
0

]
=

lim
x−→∞

ex

1+e2x

− 1
x2

= lim
x−→∞

−x2ex

1 + e2x
=

[∞
∞

]
= lim

x−→∞
−2xex − x2ex

2e2x
=

lim
x−→∞

−2x− x2

2ex
=

[∞
∞

]
= lim

x−→∞
−2− 2x

2ex
=

[∞
∞

]
= lim

x−→∞
−2
2ex

= 0

f) lim
x−→ 0

4x + sin 2x

sin 3x
=

[
0
0

]
= lim

x−→ 0

4 + 2 cos 2x

3 cos 3x
=

6
3

= 2

g) lim
x−→∞

(
2x− 1

2x

)x+2

= e−1/2

h) lim
x−→ 0

xx = λ =⇒ lim
x−→ 0

x lnx = ln λ

lim
x−→ 0

x lnx = lim
x−→ 0

lnx

x
=

[−∞
±∞

]
= lim

x−→ 0

1/x

−1/x2
= lim

x−→ 0
(−x) = 0

lnλ = 0 =⇒ λ = 1

i) lim
x−→∞

√
3x2 + x− 1

2x + 3
=
√

3
2

j) lim
x−→ 0

√
3x + 1−

√
x + 1

x
= 1
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