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x→+∞

√
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√
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√
x− 2

Solución: ĺım
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√
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√
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√
x− 2

=
∞−∞

∞−∞
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= ĺım
x→+∞

[

(√
x+ 1

)2
−
(√

x− 1
)2
]

(√
x+ 2 +

√
x− 2

)

[

(√
x+ 2

)2
−
(√

x− 2
)2
]

(√
x+ 1 +

√
x− 1

)

=

= ĺım
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= ĺım
x→+∞

√
x+ 2 +

√
x− 2

2
(√

x+ 1 +
√
x− 1

) = ĺım
x→+∞

√
x+ 2 +

√
x− 2

2
√
x+ 1 + 2

√
x− 1

=

[

+∞

+∞

]

IND.

Para resolver esta inderminación dividimos numerador e denominador entre
√
x:

ĺım
x→+∞

√
x+ 2 +

√
x− 2

2
√
x+ 1 + 2

√
x− 1

= ĺım
x→+∞

√

x

x
+

2

x
+

√

x

x
−

2

x

2

√

x

x
+

1

x
+ 2

√

x

x
−

1

x

=
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x→+∞

√

1 +
2

x
+

√

1−
2

x

2

√

1 +
1

x
+ 2

√

1−
1

x

=

√
1 +

√
1

2
√
1 + 2

√
1
=
2

4
=

1

2
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x→+∞

√
x+ 2 +

√
x− 2

2
√
x+ 1 + 2

√
x− 1

=

[

+∞

+∞

]

IND.

Para resolver esta inderminación dividimos numerador e denominador entre
√
x:
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ĺım
x→+∞

√
x+ 2 +

√
x− 2

2
√
x+ 1 + 2

√
x− 1

= ĺım
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= ĺım
x→+∞

√

x

x
+

2

x
+

√

x

x
−

2

x

2

√

x

x
+

1

x
+ 2

√

x

x
−

1

x

=

= ĺım
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= ĺım
x→+∞

√

1 +
2

x
+

√

1−
2

x

2

√

1 +
1

x
+ 2

√

1−
1

x

=

√
1 +

√
1

2
√
1 + 2

√
1
=
2

4
=

1

2

Javier Cudeiro Exercicios de Matemáticas II
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c) ĺım
x→−∞

(
√

2x2 + 3x− 5−
√

2x2 − x+ 1
)
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√
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= ĺım
x→+∞

(
√

2x2 − 3x− 5−
√

2x2 + x+ 1
)
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Para resolver esta indeterminación multiplicamos numerador e denominador pola
expresión conxugada:
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= ĺım
x→+∞

(
√

2x2 − 3x− 5−
√

2x2 + x+ 1
)

= [∞−∞] IND.

Para resolver esta indeterminación multiplicamos numerador e denominador pola
expresión conxugada:
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c) ĺım
x→−∞

(
√

2x2 + 3x− 5−
√

2x2 − x+ 1
)

Solución:
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= ĺım
x→+∞

(
√

2x2 − 3x− 5−
√

2x2 + x+ 1
)

= [∞−∞] IND.

Para resolver esta indeterminación multiplicamos numerador e denominador pola
expresión conxugada:
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ĺım
x→−∞

(
√

2x2 + 3x− 5−
√

2x2 − x+ 1
)

=

= ĺım
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2x2 − 3x− 5 +
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2x2 − 3x− 5 +
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2x2 + x+ 1
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−∞

+∞

]

Para resolver esta inderminación dividimos numerador e denominador entre x:
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x

− −6
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√

2x2

x2 − 3x
x2 − 5

x2 +
√

2x2

x2 + x

x2 + 1
x2
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2− 3
x
− 5
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√

2 + 1
x
+ 1

x2

=

=
−4

√
2 +

√
2
=

−4

2
√
2
=

−2
√
2
=
−2

√
2

2
= -

√
2
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ĺım
x→+∞

2x2 − 3x− 5− 2x2 − x− 1
√
2x2 − 3x− 5 +

√
2x2 + x+ 1

= ĺım
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ĺım
x→+∞

2x2 − 3x− 5− 2x2 − x− 1
√
2x2 − 3x− 5 +

√
2x2 + x+ 1

= ĺım
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= ĺım
x→+∞

−4− −6
x

√

2− 3
x
− 5

x2 +
√

2 + 1
x
+ 1

x2

=

=
−4

√
2 +

√
2
=

−4

2
√
2
=

−2
√
2
=
−2

√
2

2
= -

√
2

Javier Cudeiro Exercicios de Matemáticas II
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ĺım
x→+∞

−4x
x

− −6
x

√

2x2

x2 − 3x
x2 − 5

x2 +
√

2x2

x2 + x

x2 + 1
x2

= ĺım
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Exercicios 1.7 c)
Exercicio 1.19 c)

Exercicio 1.20
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Exercicio 1.20 (páxina 25)

Calcula o valor de k para que se verifique a igualdade:

ĺım
x→−∞

(

3x2 − kx− 2

3x2 − 3x− 1

)−3x+1

=
1

e

Solución: Para calcular ĺımites cando x → −∞ , temos en conta que
ĺım

x→−∞

f (x) = ĺım
x→+∞

f (−x) , entón:

ĺım
x→−∞

(

3x2 − kx− 2

3x2 − 3x− 1

)−3x+1

= ĺım
x→+∞

(

3(−x)2 − k(−x)− 2

3(−x)2 − 3(−x)− 1

)−3(−x)+1

=

= ĺım
x→+∞

(

3x2 + kx− 2

3x2 + 3x− 1

)+3x+1

=
[

1+∞
]

IND.

ĺım
x→+∞

(

3x2 + kx− 2

3x2 + 3x− 1

)3x+1

= ĺım
x→+∞

(

1 +
3x2 + kx− 2

3x2 + 3x− 1
− 1

)3x+1

=
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= ĺım
x→+∞

(

3x2 + kx− 2

3x2 + 3x− 1

)+3x+1

=
[

1+∞
]

IND.
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x→+∞

f (−x) , entón:
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= ĺım
x→+∞

(

3x2 + kx− 2

3x2 + 3x− 1

)+3x+1

=
[

1+∞
]

IND.
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= ĺım
x→+∞

(

1 +
3x2 + kx− 2

3x2 + 3x− 1
− 1

)3x+1

=

Javier Cudeiro Exercicios de Matemáticas II
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= ĺım
x→+∞

(

1 +
3x2 + kx− 2

3x2 + 3x− 1
− 1

)3x+1

=

Javier Cudeiro Exercicios de Matemáticas II
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ĺım
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(

1 +
(k−3)x−1
(k−3)x−1

3x2+3x−1
(k−3)x−1

)3x+1

=









ĺım
x→+∞



1 +
1

3x2+3x−1
(k−3)x−1





3x2+3x−1
(k−3)x−1









(k−3)x−1

3x2+3x−1
·(3x+1)

=

= e
ĺım

x→+∞

(k−3)x−1

3x2+3x−1
·(3x+1)

=e
ĺım

x→+∞

3(k−3)x2+(k−6)x−1

3x2+3x−1
=

= e
63(k−3)

63 = ek−3

Como o valor do ĺımite debe ser
1

e
, temos:

ek−3 =
1

e
= e−1 ⇒k− 3 = −1 ⇒ k = 2
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1
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3x2+3x−1
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3x2+3x−1
·(3x+1)

=

= e
ĺım

x→+∞

(k−3)x−1

3x2+3x−1
·(3x+1)

=e
ĺım

x→+∞

3(k−3)x2+(k−6)x−1

3x2+3x−1
=

= e
63(k−3)

63 = ek−3

Como o valor do ĺımite debe ser
1

e
, temos:

ek−3 =
1

e
= e−1 ⇒k− 3 = −1 ⇒ k = 2
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ĺım

x→+∞

3(k−3)x2+(k−6)x−1

3x2+3x−1
=

= e
63(k−3)

63 = ek−3

Como o valor do ĺımite debe ser
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ĺım
x→+∞

(

1 +
3x2 + kx− 2− 3x2 − 3x+ 1

3x2 + 3x− 1

)3x+1

= ĺım
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ĺım
x→+∞



1 +
1

3x2+3x−1
(k−3)x−1





3x2+3x−1
(k−3)x−1









(k−3)x−1

3x2+3x−1
·(3x+1)

=

= e
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ĺım
x→+∞

(

1 +
(k−3)x−1
(k−3)x−1

3x2+3x−1
(k−3)x−1

)3x+1

=
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1

e
, temos:

ek−3 =
1

e
= e−1 ⇒k− 3 = −1 ⇒ k = 2

Javier Cudeiro Exercicios de Matemáticas II
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ĺım

x→+∞

(k−3)x−1

3x2+3x−1
·(3x+1)

=e
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x→−3−

√
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4
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x2 + x− 2
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(x3 + 3x2)2
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(x3 + 3x2)2
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(x+ 3)3 (x− 1)3

x4 (x+ 3)2
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x→−3−
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√

(x+ 3) (x− 1)3

x4
= 0
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ĺım
x→−3−

6

√

(x+ 3)3 (x− 1)3

x4 (x+ 3)2
= ĺım
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= ĺım

x→−3−

6

√

√

√

√

(

x2 + 2x− 3
)3

(x3 + 3x2)2

Como x2 + 2x− 3 =(x+ 3)(x− 1) e x3 + 3x2 =x2(x+ 3), temos:
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ĺım
x→−3−

√
x2 + 2x− 3
3
√
x3 + 3x2

= ĺım
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= ĺım
x→−3−

6
√

(x2 + 2x− 3)3

6
√

(x3 + 3x2)2
= ĺım
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x→−3−

√
x2 + 2x− 3
3
√
x3 + 3x2

e b) ĺım
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Calcula: a) ĺım
x→−3−

√
x2 + 2x− 3
3
√
x3 + 3x2

e b) ĺım
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x→1+

4
√
x3 − x

√
x2 + x− 2

Solución:

b) ĺım
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b) ĺım
x→1+

4
√
x3 − x

√
x2 + x− 2

=

[

0

0

]

IND.
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= ĺım

x→1+

4

√

x(x+ 1)

(x− 1)(x + 2)2
=

2

0
= +∞

(Xa que o denominador tende a 0 con valores positivos cando x → 1+ )

Javier Cudeiro Exercicios de Matemáticas II
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