








Questão 5. (a) Seja f(x) = lnx√
x
, x > 0. Então,

lim
n→∞

lnn√
n

= lim
x→∞

f(x). (0, 2)

Como limx→∞ lnx = ∞ e limx→∞
√
x = ∞, podemos aplicar a regra de L’Hospital (0,2), para

concluir que

lim
x→∞

f(x) = lim
x→∞

lnx√
x

= lim
x→∞

1
x
1

2
√
x

= lim
x→∞

2
√
x

x
= lim

x→∞

2√
x
= 0.

Logo,

lim
n→∞

lnn√
n

= 0. (0, 2)

(b) Observe que se {sn} é a sequência das somas parciais então

sn =

(
1

2
− 1

4

)
+

(
1

3
− 1

5

)
+

(
1

4
− 1

6

)
+ . . .+

(
1

n− 1
− 1

n+ 1

)
+

(
1

n
− 1

n+ 2

)
+

(
1

n+ 1
− 1

n+ 3

)

=
1

2
+

1

3
− 1

n+ 2
− 1

n+ 3
. (0, 4)

Assim,

lim
n→∞

sn =
5

6
,

e a soma da série é, portanto, s = 5/6. (0,3)

(c) Vamos aplicar o Teste da Razão. Seja ak = (−1)k (k!)3

(3k)! . Temos
∣∣∣∣
ak+1

ak

∣∣∣∣ =
((k + 1)!)3

(3(k + 1))!
.
(3k)!

(k!)3
=

(k + 1)3(k!)3(3k)!

(3k + 3)(3k + 2)(3k + 1)(3k)!(k!)3

=
(k + 1)3

(3k + 3)(3k + 2)(3k + 1)
. (0, 3)

Portanto, dividindo numerador e denominador por k3,

lim
k→∞

∣∣∣∣
ak+1

ak

∣∣∣∣ = lim
k→∞

(
1 + 1

k

)3
(
3 + 3

k

) (
3 + 2

k

) (
3 + 1

k

) =
1

27
< 1. (0, 2)

Pelo Teste da Razão a série é absolutamente convergente.(0,2)
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