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Corrigés — Calcul intégral

Chapitre 7

Solution 1.

1. [𝑥3 − 𝑥2 + 𝑥]1
0
= 1 − 1 + 1 = 1.

2. [sin 𝑥]
𝜋
2
0 = 1 − 0 = 1.

3. [ln 𝑥]𝑒1 = 1 − 0 = 1.
4. [𝑒𝑥]10 = 𝑒 − 1.

Solution 2.

1. 𝑢 = 𝑥2 + 1, 𝑢′ = 2𝑥. Primitive : (23)(𝑥
2 + 1)

3
2 .

2. 𝑢 = ln 𝑥, 𝑢′ = 1
𝑥 . Primitive : (ln 𝑥)

2

2 .

3. 𝑢 = cos 𝑥, 𝑢′ = −sin 𝑥. ∫−𝑢′𝑢2 d𝑥 = −𝑢3
3 = −cos3 𝑥

3 .

Solution 3.

1. 𝑢 = 𝑥, 𝑣′ = 𝑒𝑥. [𝑥𝑒𝑥]10 − ∫
1
0
𝑒𝑥 d𝑥 = 𝑒 − (𝑒 − 1) = 1.

2. 𝑢 = ln 𝑥, 𝑣′ = 1. [𝑥 ln 𝑥]𝑒1 − ∫
𝑒
1
1 d𝑥 = 𝑒 − (𝑒 − 1) = 1.

3. 𝑢 = 𝑥, 𝑣′ = sin 𝑥. [−𝑥 cos 𝑥]
𝜋
2
0 + ∫

𝜋
2
0
cos 𝑥 d𝑥 = 0 + 1 = 1.

Solution 4.

( 1𝜋)∫
𝜋
0
sin 𝑥 d𝑥 = ( 1𝜋)[− cos 𝑥]

𝜋
0 = ( 1𝜋)(1 + 1) =

2
𝜋 .

Solution 5.

Aire = ∫2
−2
(4 − 𝑥2) d𝑥 = [4𝑥 − 𝑥3

3 ]
2

−2
= (8 − 8

3) − (−8 +
8
3) = 16 − 16

3 = 32
3 .

Solution 6.

Sur [0, 1], 𝑥 ≥ 𝑥2. Aire = ∫1
0
(𝑥 − 𝑥2) d𝑥 = 1

2 −
1
3 =

1
6 .

Solution 7.

𝑉 = 𝜋∫ℎ
0
(𝑅𝑥

ℎ)
2 d𝑥 = (𝜋𝑅2

ℎ2 )[
𝑥3
3 ]

ℎ

0
= (𝜋𝑅2

ℎ2 ) ×
ℎ3
3 = 𝜋𝑅2ℎ

3 . ✓

Solution 8.

𝑢 = 𝑥2 + 1, 𝑢′ = 2𝑥. ∫1
0

𝑥
𝑥2+1 d𝑥 = (12)[ln|𝑥

2 + 1⟧1
0
= (12) ln 2.

1
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Solution 9.

𝐼 = ∫1
0
(ln 𝑥)2 d𝑥. IPP avec 𝑢 = (ln 𝑥)2, 𝑣′ = 1 : 𝐼 = [𝑥(ln 𝑥)2]1

0
− ∫1

0
2 ln 𝑥 d𝑥 = 0 −

2[𝑥 ln 𝑥 − 𝑥]10 = −2(0 − 1) = 2 (on utilise lim𝑥→0+ 𝑥 ln 𝑥 = 0 et 𝑥(ln 𝑥)2 → 0).

Solution 10.

Par le théorème fondamental : 𝐹 ′(𝑥) =
√
1 + 𝑥2. 𝐹″(𝑥) = 𝑥√

1+𝑥2
.
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