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Sequências Numéricas
Séries Numéricas

1. Determine o termo geral das seguintes sequências.

(a) 0, 2, 0, 2, 0, 2, . . .

(b) 0, 1, 2, 0, 1, 2, 0, 1, 2, . . .

2. Calcule, caso exista, o limite das seguintes sequências de números reais.

(a)
n3 + 3n+ 1

4n3 + 2
;

(b)
√
n+ 1−

√
n;

(c)
n∑
k=0

(
1

2

)k
;

(d)

∫ n

1

1

x
dx;

(e)

∫ n

1

e−sxdx, com s > 0;

(f)

∫ n

0

1

1 + x2
dx;

(g)
n+ 1

3
√
n7 + 2n+ 1

;

(h) n sen
1

n
;

(i)
1

n
senn;

3. Verifique se as seguintes séries são convergentes ou divergentes.

(a)
n∑
k=1

1√
k

;
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(b)
n∑
k=0

e−k;

(c)
n∑
k=0

1

k!
;

(d)
n∑
k=0

1

k2 + 1
;

(e)
n∑
k=2

1

ln k
(Sugestão: Verifique que ln k < k para k ≥ 2);

4. Calcule as seguintes somas.

(a)
+∞∑
k=0

1

3k
;

(b)
+∞∑
k=0

e−k;

(c)
+∞∑
k=0

(1 + (−1)k);

(d)
+∞∑
k=0

1

(4k + 1)(4k + 5)
;

(e)
+∞∑
k=0

1

k(k + 1)(k + 2)(k + 3)
;

(f)
+∞∑
k=0

1

(4k + 1)(4k + 3)
;

5. Mostre que
+∞∑
k=0

1

(4k + 1)(4k + 3)(4k + 5)
=
π − 2

16
.

6. Mostre que
+∞∑
k=1

(−1)k+1α
k

k
= ln(1 + α), com 0 < α ≤ 1, e calcule as

seguintes somas.
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(a) 1− 1
2

+ 1
3
− 1

4
+ · · · ;

(b) 1
2
− 1

2·22 + 1
3·23 −

1
4·24 + · · · ;

7. Mostre que −
+∞∑
k=1

αk

k
= ln(1− α), com 0 < α < 1, e calcule

+∞∑
k=1

1

k2k
.

Respostas

1. (a) an = 1 + (−1)n, n ≥ 0;

(b)

(c) an = n−(−1)n+1

n
, n ≥ 1;

2. (a) 1/4;

(b) 0;

(c) 2;

(d) 6 ∃
(e) 0

(f) π/2;

(g) 0

(h) 1;

(i) 0.

3. (a) Divergente;

(b) Convergente;

(c) Convergente;

(d) Convergente;

(e) Divergente para +∞;

4. (a) 3/2;

(b) e
e−1 ;

(c) +∞;

(d) 1
4

= 1
4

+∞∑
k=0

(bk − bk+1), onde bk = 1
4k+1

;
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(e) 1
18

= 1
3

+∞∑
k=1

(bk − bk+1), onde bk = 1
k(k+1)(k+2)

;

(f) π
8

= 1
2

+∞∑
k=0

(
1

4k + 1
− 1

4k + 3
) =

1

2

(
1− 1

3
+

1

5
− 1

7
+ · · ·

)
;

5. 1
2

+∞∑
k=0

(
1

(4k + 1)(4k + 3)
− 1

(4k + 1)(4k + 5)

)
=
π − 2

16
;

6. (a) ln 2;

(b) ln 3
2
;

7. ln 2 = − ln 1
2

= − ln(1− 1
2
) =

+∞∑
k=0

1

k2k
.
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