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Exerćıcio 1

a). Considere

A = lim
x→+∞

(√
x6 + 5− x3

)
Observe que

A = lim
x→+∞

(√
x6 + 5− x3

) √x6 + 5 + x3√
x6 + 5 + x3

= lim
x→+∞

x6 + 5− x6√
x6 + 5 + x3

= lim
x→+∞

5√
x6 + 5 + x3

= 0

�

b). Observe que, quando x→ +∞, tem-se que

2

x
→ 0

x+
2

x
→ +∞

3x→ +∞

Logo

lim
x→+∞

(
x+

2

x

)3x

= +∞

�

Exerćıcio 2

a). Desejamos calcular o seguinte limite

lim
x→3

99x − 993

x− 3

Para isto, considere

u = x− 3

e observe que,

x→ 3⇒ u→ 0

e
x = u+ 3

Logo

lim
x→3

99x − 993

x− 3
= lim
u→0

99(u+3) − 993

u

= lim
u→0

99u993 − 993

u

= lim
u→0

993 (99u − 1)

u

Considere agora,

w = 99u − 1

e observe que,

u→ 0⇒ w → 0

e
u = log99(w + 1)

Assim,

lim
x→3

99x − 993

x− 3
= lim
u→0

993 (99u − 1)

u

= 993 lim
w→0

w

log99(w + 1)

= 993 lim
w→0

1
1
w log99(w + 1)

= 993 lim
w→0

1

log99(w + 1)
1
w

= 993
1

log99 e

= 993 ln 99

�
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b). Desejamos agora, calcular o limite

lim
x→π

4

tg x− 1

x− π
4

Tome

w = x− π

4

e observe que,

x→ π

4
⇒ w → 0

e

x = w +
π

4

Ou seja

lim
x→π

4

tg x− 1

x− π
4

= lim
w→0

tg (w + π
4 )− 1

w

Temos da trigonometria, que

tg (w +
π

4
) =

sen (w + π
4 )

cos(w + π
4 )

=
senw cos π4 + sen π

4 cosw

cosw cos π4 − senw sen π
4

=

√
2
2 senw +

√
2
2 cosw

√
2
2 cosw −

√
2
2 senw

=

√
2
2 (senw + cosw)
√
2
2 (cosw − senw)

=
senw + cosw

cosw − senw

Portanto,

lim
x→π

4

tg x− 1

x− π
4

= lim
w→0

tg (w + π
4 )− 1

w

= lim
w→0

senw+cosw
cosw−senw − 1

w

= lim
w→0

senw + cosw − cosw + senw

w (cosw − senw)

= lim
w→0

2senw

w (cosw − senw)

= lim
w→0

2
senw

w

1

cosw − senw

= 2

�

Exerćıcio 3 Considere a função

f(x) =


tg kx

x
, se x < 0

3x+ 2k2, se x ≥ 0

Para que a função f seja cont́ınua em x = 0 devemos
ter que

i). f(0) existe!

Para isto, observe que

f(0) = 2k2

ou seja, f(0) depende da constante k, mas
existe.

ii). lim
x→0

f(x) existe!

Para isto, é necessário que

lim
x→0+

f(x) = lim
x→0−

f(x)
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ou seja

lim
x→0+

(
3x+ 2k2

)
= lim
x→0−

tg kx

x
⇔

2k2 = lim
x→0−

sen kx

x cos kx
⇔

2k2 = lim
x→0−

sen kx

kx

k

cos kx

2k2 = k

2k2 − k = 0

k = 0 ou
1

2

iii). Por fim,

lim
x→0

f(x) = f(0)

ou seja, devemos ter mais uma vez que

2k2 = k ⇔ k = 0 ou
1

2

Assim, como a constante k deve ser diferente de

zero, temos que k =
1

2
. �

Exerćıcio 4

a).

lim
x→0

√
x2 + 4− 2

x2
= lim
x→0

√
x2+4−2

x2

√
x2+4+2√
x2+4+2

= lim
x→0

x2 + 4− 4

x2
(√
x2 + 4 + 2

)
= lim
x→0

x2

x2
(√
x2 + 4 + 2

)
= lim
x→0

1√
x2 + 4 + 2

=
1

4

�

b). Considere

A = lim
x→0

2− cos 3x− cos 4x

x

Observe que

A = lim
x→0

1 + 1− cos 3x− cos 4x

x

= lim
x→0

(
1− cos 3x

x
+

1− cos 4x

x

)

= lim
x→0

(
1− cos 3x

x

3

3
+

1− cos 4x

x

4

4

)

= lim
x→0

(
3
1− cos 3x

3x
+ 4

1− cos 4x

4x

)

= 3 · 0 + 4 · 0

= 0

�

Exerćıcio 5

a). Queremos calcular o limite

lim
x→+∞

(
1 +

3

x

)−x
Para isto, tome

w =
x

3

e observe que

x→ +∞⇒ w → +∞

e
x = 3w

Assim,

lim
x→+∞

(
1 +

3

x

)−x
= lim
w→+∞

(
1 +

1

w

)−3w

= lim
w→+∞

1[(
1 + 1

w

)w]3
=

1

e3

�
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b). Desejamos calcular

B = lim
x→−1

sen
(
x2 + 3x+ 2

)
x3 + 1

Para isto, perceba que

x2 + 3x+ 2 = (x+ 1)(x+ 2)

e

x3 + 1 = (x+ 1)(x2 − x+ 1)

Logo,

B = lim
x→−1

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

(x+ 1)(x2 − x+ 1)

= lim
x→−1

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

(x+ 2)(x+ 1)(x2 − x+ 1)

= lim
x→−1

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

(x+ 1)(x+ 2)

(x+ 2)

(x2 − x+ 1)

= 1 · 1
3

=
1

3

�


