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1) Calcule lim
n→+∞

an + 1

an

e lim n
√
an, an =

n!

nn
.

2) Calcule lim
n→+∞

∫ ∫
An

e
√

x2+y2
dxdy, onde An é o ćırculo x2 + y2 ≤ n2, n ≥ 1.

3) Calcule:

(a) lim
n→+∞

(
n+ 2

n+ 1

)n

(b) lim
n→+∞

(
1 +

x

n

)n

para x < 0, x = 0 e x > 0

(c) lim
n→−∞

(
1 +

1

x

)x

4) Estude, com relação à convergência ou divergência:

(a)
+∞∑
k=2

1

k ln k ln(ln k)
(b)

+∞∑
k=0

k

k2 + 1

(c)
+∞∑
k=2

1

k2 ln(k)
(d)

+∞∑
n=1

1

n n
√
n

(e)
+∞∑
k=3

k2 + 5

k2 (ln k)3

5) A série
+∞∑
n=1

1 · 3 · 5 · · · (2n− 1)

2 · 4 · 6 · · · 2n
é convergente ou divergente? Justifique.

6) Seja 0 < α < 1. Mostre que a série
+∞∑
n=1

(−1)n+1α(α− 1) · · · (α− n+ 1)

n!
é convergente (esta

série não é alternada).



7) Seja 0 < α < 1. Mostre que
+∞∑
n=1

α(α− 1) · · · (α− n+ 1)

n!
é uma série alternada convergente.

8) Determine x para que a série seja convergente:

(a)
+∞∑
n=2

xn

ln(n)

(b)
+∞∑
n=1

xn

n2

(c)
+∞∑
n=1

1·3·5···(2n−1)
2·4·6···2n

x2n

(d)
+∞∑
n=1

1·3·5···(2n−1)
2·4·6···2n

x2n+1

2n+1

(e)
+∞∑
n=1

2n · xn

9) Determine o domı́nio e esboce o gráfico:

(a) f(x) =
+∞∑
n=1

xn (b) f(x) =
+∞∑
n=1

n · xn


