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Exercise n◦1. Study the nature of the series of the general term un :

1. un =
1

(n+ 1)(n+ 2)
, n ≥ 0.

2. un = ln(1 +
1

n
), n ≥ 1.

3. un =
√
n+ 1−

√
n, n ≥ 1.

4. un =
n2 − 1

n− 1
, n ≥ 2.

Exercise n◦2. Let (un)n∈N be defined by :

un =
n+ (−1)n

n2 + 1
, ∀ n ∈ N.

1. Prove that :
n− 1

n2 + 1
≤ un ≤

n+ 1

n2 + 1
·

2. Deduce the limit lim
n→+∞

un and the nature of the sequence (un)n∈N.

Exercise n◦3. Let (vn)n∈N be defined by :

vn =
(−1)n + n

(−1)n + 2
, ∀ n ∈ N.

1. Prove that :
vn ≥

n− 1

3
, ∀ n ∈ N.

2. Deduce the limit lim
n→+∞

vn and the nature of the sequence (vn)n∈N.
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Exercise n◦4. Study the nature of the following series :

1.
∑
n≥1

n2 + 1

n2
·

2.
∑
n≥1

2√
n
·

3.
∑
n≥1

1

n cos2(n)
·

4.
∑
n≥2

(
1

ln(n)

)n
·

5.
∑
n≥1

2n + 3n

n2 + ln(n) + 5n
·

6.
∑
n≥0

n

2n
·

7.
∑
n≥1

ln(n)

n
3
2

·

8.
∑
n≥0

(
1

2

)√n
.

9.
∑
n≥1

(n!)α

(2n)!
, α ∈ R.
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