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Exercices d’entrainement Series numériques Corrigés

Correction 1

• On a lim
n→+∞

xn = 0. En effet, xn = en lnx avec lnx < 0.

• On a
n∑

k=0

xk =
1− xn+1

1− x
donc lim

n→+∞

n∑
k=0

xk =
1

1− x
.

•
n∑

k=0

kxk =
nxn+2 − (n + 1)xn+1 + x

(x− 1)2
.

On a lim
n→+∞

nxn+2 = 0 et lim
n→+∞

(n + 1)xn+1 = 0.

Donc
n∑

k=0

kxk =
x

(1− x)2
.

• De même, on trouve lim
n→+∞

n∑
k=0

k2xk =
x2 + x

(1− x)3
.

n∑
k=0

(
3k2 − 5k + 2

)(1

4

)k

= 3
n∑

k=0

k2

(
1

4

)k

− 5
n∑

k=0

k

(
1

4

)k

+ 2
n∑

k=0

(
1

4

)k

Donc lim
n→+∞

n∑
k=0

(
3k2 − 5k + 2

)(1

4

)k

= lim
n→+∞

(
3

n∑
k=0

k2

(
1

4

)k

− 5
n∑

k=0

k

(
1

4

)k

+ 2
n∑

k=0

(
1

4

)k
)

= 3 lim
n→+∞

k2

n∑
k=0

(
1

4

)k

−5 lim
n→+∞

n∑
k=0

k

(
1

4

)k

+2 lim
n→+∞

n∑
k=0

(
1

4

)k

= 3×
(
1
4

)2
+
(
1
4

)(
1− 1

4

)3 −5×
1
4(

1− 1
4

)2+

2× 1

1− 1
4

= 3× 5
27
4

− 5× 1
9
4

+ 2× 1
3
4

=
20

9
− 20

9
+

8

3
=

8

3
.

Correction 2

1.
1

k (k + 1)
=

a

k
+

b

k + 1

⇔ 1

k (k + 1)
=

a(k + 1)

k(k + 1)
+

bk

k(k + 1)

⇔ 1

k (k + 1)
=

(a + b)k + a

k(k + 1)
⇔ a + b = 0 et a = 1
⇔ a = 1 et b = −1.
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C’est-à-dire
1

k (k + 1)
=

1

k
− 1

k + 1
.

2.
n∑

k=1

1

k + 1
=

(
n∑

k=0

1

k + 1

)
− 1 =

(
n−1∑
k=0

1

k + 1

)
− 1 +

1

n + 1
=

(
n∑

k=1

1

k

)
− 1 +

1

n + 1

n∑
k=1

1

k (k + 1)
=

n∑
k=1

(
1

k
− 1

k + 1

)
=

n∑
k=1

1

k
−

n∑
k=1

1

k + 1
=

n∑
k=1

1

k
−

[(
n∑

k=1

1

k

)
− 1 +

1

n + 1

]

= 1− 1

n + 1

3. lim
n→∞

Sn = lim
n→∞

(
1− 1

n + 1

)
= 1

Correction 3
n∑

k=0

5

2k
= 5

n∑
k=0

1

2k

= 5
n∑

k=0

(
1

2

)k

= 5×
1−

(
1

2

)n+1

1− 1

2

= 5×
1−

(
1

2

)n+1

1

2

= 10×

(
1−

(
1

2

)n+1
)

.

On en déduit :

10×

(
1−

(
1

2

)n+1
)

> 9, 99

⇔ 1−
(

1

2

)n+1

> 0, 999

⇔ 1− 0, 999 >

(
1

2

)n+1

⇔ 1

2n+1
< 0, 001

⇔ 2n+1 > 1000 on a 29 = 512 et 210 = 1024
⇔ n + 1 ≥ 10
⇔ n ≥ 9

Correction 4

n∑
k=0

(
4k2 + 8k − 2

)(1

3

)k

=
n∑

k=0

[
4k2

(
1

3

)k

+ 8k

(
1

3

)k

− 2

(
1

3

)k
]

2
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=
n∑

k=0

[
4k2

(
1

3

)k
]

+
n∑

k=0

[
8k

(
1

3

)k
]
−

n∑
k=0

[
2

(
1

3

)k
]

= 4
n∑

k=0

k2

(
1

3

)k

+ 8
n∑

k=0

k

(
1

3

)k

− 2
n∑

k=0

(
1

3

)k

lim
n→+∞

n∑
k=0

(
4k2 + 8k − 2

)(1

3

)k

= lim
n→+∞

(
4

n∑
k=0

k2

(
1

3

)k

+ 8
n∑

k=0

k

(
1

3

)k

− 2
n∑

k=0

(
1

3

)k
)

= 4×
(
1
3

)2
+
(
1
3

)(
1− 1

3

)3 + 8×
1
3(

1− 1
3

)2 − 2× 1

1− 1
3

= 4× 3

2
+ 8× 3

4
− 2× 3

2
= 6 + 6− 3 = 9.

Correction 5
n∑

i=0

(2xi + 3)2 =
n∑

i=0

(
4x2

i + 12xi + 9
)

= 4
n∑

i=0

x2
i + 12

n∑
i=0

xi +
n∑

i=0

9

= 4× 40 + 12× 15 + 9× (n + 1)

= 349 + 9n
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