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Calculs élémentaires

Pour les BL, on admet pour n ∈ N,

n∑
k=1

k2 =
n(n+ 1)(2n+ 1)

6

1 Collège - Lycée

Exercice 1

Simplifier au maximum.

A = 710 × 73

B = 54 × 5−2

C =
312

38

D =
37 × 33

38

E = (710)2 × 7−4

F =
54

5−2

Exercice 2

Simplifier au maximum.

A = 105 × 102

B = 10−8 × 10−2 × 104

C =
105 × 103

108

D = 104 × 5−2

E = (104)3 × 5−2

F =
104

22 × 10−5

Exercice 3

Factoriser et simplifier au maximum.

A =
a10 − a8

1− a2

B =

(
a2
)10

(a10)
2

C =
1

a2d

(
ab3
)d (

a2d − b2d
)

ad + bd

Exercice 4
Simplifier au maximum.(

1 +
x

y

)a(
1− y2

x2

)a

(x+ y)2a

2 Sommes simples

Exercice 5

1.
n∑

k=1

5

2.
n∑

k=1

5k

3.
n∑

k=1

(5 + k)

4.
n∑

k=1

(5− k)

5.
n∑

k=0

(2k + 1)

6.
n∑

k=2

(3k + 2)

7.
n−1∑
k=1

(k − 1)

8.
n∑

k=1

eak

9.
n∑

k=1

22k+1

Exercice 6

1.
n∑

k=1

k2

2.
n∑

k=0

k (2k + 1)

3.
2n∑
k=0

(2k + 1)

4.

(
2n∑
k=0

2k

)
+ 1

Exercice 7
Pour n ≥ 1,

1.
n∑

k=0

3k

2.
n∑

k=1

3k

3.
n∑

k=5

3k

4.
n∑

k=1

3k+1

5.
n∑

k=1

32k+1

6.
n∑

k=1

2−2k+1

Exercice 8
Pour n ≥ 1,

1.
n∑

k=1

(
2k − k2

)
2.

n∑
k=1

(
23k − 3× 2k

)
3.

n∑
k=1

(
23k − 23 × 2k

)

4.
n∑

k=1

(
23k −

(
2k
)3)

5.
n∑

k=1

(
23k − 32k

)
6.

n∑
k=1

(
23k − 32k

)
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3 Produits

Exercice 9

1.
n∏

k=1

2

2.
n∏

k=0

2

3.
n∏

k=1

k

4.
n∏

k=0

k

5.
n∏

k=1

2k

6.
n∏

k=1

k2

7.
n∏

k=1

√
k

8.
n∏

k=1

k
√
k

9.
n∏

k=1

1

k(k + 1)

10.
n∏

k=1

k
√
2

11.
n∏

k=1

2k

12.
n∏

k=1

22k+1

13.
n∏

k=1

(−1)k

14.
n−1∏
k=0

e
2ikπ
n

4 Coefficients binomiaux

Exercice 10
Calculer les sommes suivantes :

1.
n∑

k=0

(
n

k

)
3k

2.
n∑

k=0

(
n

k

)
2n−k

3.
n∑

k=1

(
n

k

)
3k+1

4.
n−1∑
k=0

(
n− 1

k

)
3k−1

5.
n−2∑
k=0

(
n− 1

k

)
32k−1

6.
n∑

k=0

(
n

k

)
3k−1

22k

7.
n∑

k=1

(
n

k

)
2k

3k+1

8.
n−1∑
k=0

(
n

k + 1

)
2n(−1)k(k+1)

32k

5 Sommes multiples

Exercice 11
Calculer les sommes suivantes

1.
∑

0≤i<j≤n

1

2.
∑

1≤i<j<k≤n

1

3.
∑

0≤j<i≤n

2j

4.
∑

1≤i,j≤n

(i+ j)

5.
∑

1≤i,j≤n

(i− j)

6.
n∑

i=0

n∑
k=i

i

k + 1

6 Divers

Exercice 12

1.
n∑

k=1

(
1

k
− 1

k + 1

)

2.
n∑

k=1

ln

(
k + 1

k

)

3.
n∑

k=1

1

k(k + 1)

4.
n∑

k=1

1

k(k + 2)

5.
n∑

k=2

1

(k − 1)(k + 1)

6.
n∑

k=2

1

k2 + 2k − 3

Exercice 13

1.
n∏

k=1

(k + 1)

2.
n∏

k=1

(k + 1)3

3.
n∏

k=1

(2k + 1)

4.
n∏

k=2

√
k2 − 4

5.
n∏

k=3

√
k2 − 4

6.
n∏

k=1

3k

k2 + 6k + 9

7.
n∏

k=2

k2 + k

k2 + k − 2
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