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1. Determine as asśıntotas verticais e horizontais, caso existam, ao gráfico
da função

f(x) =
x3 − 1

5x3 − 20x2 + 15x
.

Resposta:
i) Ráızes de 5x3 − 20x2 + 15

5x3 − 20x2 + 15 = 0

5x(x2 − 4x+ 3) = 0

x = 0 ou x2 − 4x+ 3 = 0 donde x′ = 1, x′′ = 3

ii) ráızes de x3 − 1

x3 − 1 = 0 donde x = 1

logo,
x3 − 1 = (x− 1)(x2 + x+ 1)

Que tem como ráızes apenas x = 1.

Analisar:

lim
x→0

f(x) = lim
x→0

(x2 + x+ 1)(x− 1)

5x(x− 3)(x− 1)
(1)

= lim
x→0

(x2 + x+ 1)

5x(x− 3)
= +∞ (2)

x = 0 é asśıntota vertical.

lim
x→1

f(x) = lim
x→1

(x2 + x+ 1)

5x(x− 3)
= − 3

10
(3)

lim
x→3

f(x) = lim
x→3

(x2 + x+ 1)

5x(x− 3)
= +∞ (4)

x = 3 asśıntota vertical.
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lim
x→+∞

f(x) = lim
x→+∞

(x2 + x+ 1)

5x(x− 3)
(5)

= lim
x→+∞

(x2 + x+ 1)

5x2 − 15x
(6)

= lim
x→+∞

1 + 1
x
+ 1

x2

5− 15
x

=
1

5
(7)

Note que limx→+∞ f(x) = limx→−∞ f(x) logo y = 1
5
é asśıntota vertical.

2. Calcule os seguintes limites:

(a) lim
x→2

√
x+ 2− 2

x3 − 8
;

Resolução:

=

√
x+ 2− 2

x3 − 8
·
√
x+ 2 + 2√
x+ 2 + 2

(8)

= bla (9)

(10)

(b) lim
x→0+

(
1

x
− 1

|x|

)
;

(c) Use o Teorema do confronto para mostrar que

lim
x→0

x10sen

(
50π
3
√
x

)
= 0.
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