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Corrigés — Nombres complexes (partie 1)

Chapitre 8

Solution 1.

1. 𝑧1 + 𝑧2 = 1 + 7𝑖.
2. 𝑧1𝑧2 = (2 + 3𝑖)(−1 + 4𝑖) = −2 + 8𝑖 − 3𝑖 + 12𝑖2 = −14 + 5𝑖.
3. 𝑧1𝑧2
= (2 + 3𝑖) −1−4𝑖

(−1+4𝑖)(−1−4𝑖) = (2 + 3𝑖)
−1−4𝑖
17 =

−2−8𝑖−3𝑖+12
17 = 10−11𝑖17 .

4. |𝑧1| =
√
13, |𝑧2| =

√
17.

Solution 2.

1. (1 + 𝑖)2 = 2𝑖.
2. (1 + 𝑖)4 = (2𝑖)2 = −4.
3. (2 − 𝑖)(2 + 𝑖) = 5.
4. 1
3−2𝑖 =

3+2𝑖
13 .

Solution 3.

𝑧 = 1 + 2𝑖. 𝑧2 = 1 + 4𝑖 − 4 = −3 + 4𝑖. 𝑧3 = 𝑧𝑧2 = (1 + 2𝑖)(−3 + 4𝑖) = −3 + 4𝑖 − 6𝑖 − 8 =
−11 − 2𝑖. 𝑧𝑧 = 1 + 4 = 5. 𝑧 + 𝑧 = 2. 𝑧 − 𝑧 = 4𝑖.

Solution 4.

1. 𝑧2 = −4⟺ 𝑧 = ±2𝑖.
2. 𝑧 = −1±𝑖

√
3

2 .

3. Δ = 4 − 20 = −16. 𝑧 = 1 ± 2𝑖.
4. Δ = 9 − 40 = −31. 𝑧 = −3±𝑖

√
31
4 .

Solution 5.

1. Cercle de centre 𝐴(1) et rayon 3.
2. Médiatrice de [−𝑖, 𝑖] : axe réel ℑ(𝑧) = 0.
3. Droite verticale 𝑥 = 2.
4. Demi-plan supérieur (axe réel inclus).

Solution 6.

1. Développer : |𝑧 + 𝑧′|2 = (𝑧 + 𝑧′)(𝑧 + 𝑧′) = 𝑧𝑧 + 𝑧𝑧′ + 𝑧′𝑧 + 𝑧′𝑧′. De même pour |𝑧 − 𝑧′|2 =
𝑧𝑧 − 𝑧𝑧′ − 𝑧′𝑧 + 𝑧′𝑧′. Somme : 2 |𝑧|2 + 2 |𝑧′|2.

2. 𝑧 = 𝑥 + 𝑖𝑦, 𝑧 = 𝑥 − 𝑖𝑦. 𝑧 = 𝑧⟺ 𝑖𝑦 = −𝑖𝑦⟺ 𝑦 = 0⟺ 𝑧 ∈ ℝ.
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Solution 7.

Coefficients : 𝑢 + 𝑣 = −1, 𝑢𝑣 = 1. 𝑢2 + 𝑣2 = (𝑢 + 𝑣)2 − 2𝑢𝑣 = 1 − 2 = −1. 𝑢3𝑣 + 𝑢𝑣3 =
𝑢𝑣(𝑢2 + 𝑣2) = 1 × (−1) = −1.

Solution 8.

𝑧 = 1 ou 𝑧2 + 𝑧 + 1 = 0, soit 𝑧 = −1±𝑖
√
3

2 . Trois solutions : 1, −1+𝑖
√
3

2 ,
−1−𝑖
√
3

2 .

Solution 9.
1+𝑖
1−𝑖 =

(1+𝑖)2
(1−𝑖)(1+𝑖) = 2

𝑖
2 = 𝑖. Donc 𝑧 = 𝑖, |𝑧| = 1.

Solution 10.

𝑧4 = 1. Racines : ±1 et ±𝑖 (quatre racines quatrièmes de l’unité). Vérif : 14 = 1, (−1)4 = 1, 𝑖4 =
1, (−𝑖)4 = 1.
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