
2MR - test - corrigé 7 novembre 2025

Nombres complexes
Exercice 1.

a) z =
√
2

(√
2

2
−

√
2

2
i

)
= 1− i

z · w = (1− i)(5 + 3i) = 8− 2i

b)
z

w
=

1− i

5 + 3i
· 5− 3i

5− 3i
=

2− 8i

34
=

1

17
− 4

17
i

c) z4 = 4 cis 7π = 4(cos(π) + i sin(π)) = −4

d) z · z = (1− i)(1 + i) = 2

Exercice 2.

|z| =
√
1 + 3 = 2 cos(θz) = −1

2
sin(θz) = −

√
3

2
⇒ θz =

4π

3

⇒ z = 2 cis 4π
3

|w| = 6 cos(θw) = 0 sin(θw) = −1 ⇒ θw =
3π

2

⇒ w = 6 cis 3π
2

Exercice 3.
∆ = 4(1 + i)2 + 20(1 + 2i) = 8i+ 20 + 40i = 20 + 48i

a2 + b2 = 52
a2 − b2 = 20
ab = 24

⇒ 2a2 = 72 ⇒ a2 = 36

⇒ a = ±6 ⇒ b = ±4 ⇒
√
∆ = ±(6 + 4i) ⇒ z =

−2− 2i± (6 + 4i)

2

⇒ z1 = 2 + i z2 = −4− 3i ⇒ S = {2 + i;−4− 3i}
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Exercice 4.

a) |z6| = 1 cos(θ) = −1 sin(θ) = 0 ⇒ θ = π

⇒
{

s = 6
√
1

6α = π + k · 2π ⇒
{

s = 1
α = π

6
+ k · π

3
k = 0, . . . , 5

w1 = 1 cis π
6
= cos(π

6
) + i sin(π

6
) =

√
3
2
+ 1

2
i

w2 = 1 cis π
2
= cos(π

2
) + i sin(π

2
) = i

w3 = 1 cis 5π
6
= cos(5π

6
) + i sin(5π

6
) = −

√
3
2
+ 1

2
i

w4 = 1 cis 7π
6
= cos(7π

6
) + i sin(7π

6
) = −

√
3
2
− 1

2
i

w5 = 1 cis 3π
2
= cos(3π

2
) + i sin(3π

2
) = −i

w6 = 1 cis 11π
6

= cos(11π
6
) + i sin(11π

6
) =

√
3
2
− 1

2
i

⇒ S = {−i; i;
√
3
2
+ 1

2
i;−

√
3
2
+ 1

2
i;−

√
3
2
− 1

2
i;

√
3
2
− 1

2
i}

b) dans C[x] : (x+ i)(x− i)
(
x−

√
3
2
− 1

2
i
)(

x−
√
3
2
+ 1

2
i
)(

x+
√
3
2
+ 1

2
i
)(

x+
√
3
2
− 1

2
i
)

dans R[x] : (x2 + 1)(x2 −
√
3x+ 1)(x2 +

√
3x+ 1)

Exercice 5.
z1 = 4 + 3i ⇒ z2 = 4− 3i est une solution

(z − 4− 3i)(z − 4 + 3i) = (z2 − 8z + 25)

z3 − 12z2 + 57z − 100 =
(
z2 − 8z + 25

) (
z − 4

)
− z3 + 8z2 − 25z

− 4z2 + 32z − 100
4z2 − 32z + 100

0

⇒ S = {4; 4 + 3i, 4− 3i}

Exercice 6.

a)
π

30
+

2π

5
=

13π

30

13π

30
+

2π

5
=

25π

30
=

5π

6

5π

6
+

2π

5
=

37π

30
37π

30
+

2π

5
=

49π

30

⇒ w1 = 1cis
(
13π

30

)
, w2 = 1cis

(
5π

6

)
, w3 = 1cis

(
37π

30

)
, w4 = 1cis

(
49π

30

)
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b) a = 15 · cos
(π
6

)
=

√
3

2
et b = 15 · sin

(π
6

)
=

1

2
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