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Corrigés — Équations différentielles

Chapitre 8

Solution 1.
1. 𝑦(𝑥) = 𝐶𝑒2𝑥.
2. 𝑦(𝑥) = 𝐶𝑒−3𝑥. 𝑦(0) = 𝐶 = 5, donc 𝑦(𝑥) = 5𝑒−3𝑥.
3. 𝑦(𝑥) = 𝐶𝑒−𝑥. 𝑦(1) = 𝐶

𝑒 = 𝑒, donc 𝐶 = 𝑒2, 𝑦(𝑥) = 𝑒2𝑒−𝑥 = 𝑒2−𝑥.

Solution 2.
1. 𝑦 = 𝐶𝑒𝑥 − 2.
2. 𝑦 = 𝐶𝑒−2𝑥 + 3. 𝑦(0) = 𝐶 + 3 = 0, 𝐶 = −3. 𝑦(𝑥) = −3𝑒−2𝑥 + 3 = 3(1 − 𝑒−2𝑥).
3. 𝑦 = 𝐶𝑒−3𝑥 + 4. 𝑦(0) = 𝐶 + 4 = 2, 𝐶 = −2. 𝑦(𝑥) = −2𝑒−3𝑥 + 4.

Solution 3.
1. 𝑦 = 𝐴cos 𝑥 + 𝐵 sin 𝑥.
2. 𝑦(0) = 𝐴 = 3, 𝑦′(0) = 3𝐵 = 0, 𝐵 = 0. 𝑦 = 3 cos(3𝑥).
3. 𝑦(0) = 𝐴 = 0, 𝑦′(0) = 2𝐵 = 2, 𝐵 = 1. 𝑦 = sin(2𝑥).

Solution 4.
1. 𝑁(𝑡) = 𝑁0𝑒

−𝜆𝑡.
2. 𝑁0

2 = 𝑁0𝑒
−𝜆𝑇 ⟹ 𝑒−𝜆𝑇 = 1

2 ⟹ 𝑇 = ln 2
𝜆 .

Solution 5.
𝑃(𝑡) = 1000𝑒0{,}03𝑡. 𝑃(𝑡) = 2000 ⟺ 𝑒0{,}03𝑡 = 2 ⟺ 𝑡 = ln 2

0 {, }03 ≈ 23{, }1 ans.

Solution 6.
𝑇 (𝑡) = 𝐶𝑒−0{,}05𝑡 + 15. 𝑇 (0) = 𝐶 + 15 = 95, 𝐶 = 80. 𝑇 (𝑡) = 80𝑒−0{,}05𝑡 + 15. 𝑇 (20) = 80𝑒−1 +
15 ≈ 44{, }4°C. Limite : 15°C (température ambiante).

Solution 7.
(𝑦1 − 𝑦2)

′ = 𝑦1′ − 𝑦2′ = (𝑎𝑦1 + 𝑏) − (𝑎𝑦2 + 𝑏) = 𝑎(𝑦1 − 𝑦2). Donc résout 𝑧′ = 𝑎𝑧.

Solution 8.
𝑦(𝑥) = 𝑥𝑒𝑥 + 𝐶𝑒𝑥 = (𝑥 + 𝐶)𝑒𝑥.
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Solution 9.
𝑧 = 𝑦′ résout 𝑧′ + 2𝑧 = 0, donc 𝑧(𝑥) = 𝐾𝑒−2𝑥. Puis 𝑦(𝑥) = ∫ 𝑧 = −𝐾

2 𝑒−2𝑥 + 𝐶 = 𝐶1𝑒
−2𝑥 + 𝐶2.
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