
PTSI1

Correction du Test no 7

Sujet A

1. Résoudre le système (S) :



x − 2y + z = 1 L1

−2x + 3y − 3z = −1 L2

3x + y + z = −6 L3

⇔



x − 2y + z = 1 L1

− y − z = 1 L2 + 2L1

7y − 2z = −9 L3 − L1

⇔



x − 2y + z = 1 L1

y + z = −1 −L2

− 9z = −2 L3 + 7L2

⇔



x = −15

9
= −5

3

y = −11

9

z =
2

9

2. f(x) =
2 + x2

x2
=

2

x2
+ 1 sur I =]0,+∞[. F (x) = −2

x
+ x

3. Calculer J =

∫ 3

1

dx√
x(1 + x)

en effectuant le changement de variable u =
√
x.

du =
1

2
√
x
dx =

1

2u
dx ⇔ 2udu = dx

Si x = 1 alors u = 1 et si x = 3 alors u =
√
3

J =

∫ √
3

1

2udu

u(1 + u2)
=

∫ √
3

1

2du

1 + u2
= 2(arctan

√
3− arctan 1) = 2

(π
3
− π

4

)
=

π

6

4. Résoudre (E) : (x2 + 1)y′ + 2xy = 3x2 + 1 sur I = R.

(E) ⇔ y′ +
2x

x2 + 1
y =

3x2 + 1

x2 + 1
car x2 + 1 ̸= 0 sur R

yH = Ce− ln(x2+1) =
C

x2 + 1

MVC : C ′ =
3x2 + 1

x2 + 1
(x2 + 1) = 3x2 + 1

d’où C = x3 + x et yP =
x3 + x

x2 + 1

y =
x3 + x+ C

x2 + 1
, C ∈ R
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Sujet B

1. (S) :



x + 2y − z = 1 L1

−2x − 3y + 3z = −1 L2

3x − y − z = −6 L3

⇔



x + 2y − z = 1 L1

y + z = 1 L2 + 2L1

− 7y + 2z = −9 L3 − 3L1

⇔



x + 2y − z = 1 L1

y + z = 1 −L2

9z = −2 L3 + 7L2

⇔



x = −15

9
= −5

3

y =
11

9

z = −2

9

2. f(x) =
x2 − 2

x2
= 1− 2

x2
sur I =]0,+∞[. F (x) = x+

2

x

3. Calculer J =

∫ π
2

0

sin(x)

1 + cos2(x)
dx en effectuant le changement de variable u = cosx.

du = − sinxdx

Si x = 0 alors u = 1 et si x =
π

2
alors u = 0

J =

∫ 0

1

−du

1 + u2
=

∫ 1

0

du

1 + u2
= arctan 1 =

π

4

4. Résoudre les équations différentielles suivantes :

(E) : y′ sinx+ y cosx+ 1 = 0 sur I =]0, π[.

(E) ⇔ y′ +
cosx

sinx
y =

−1

sinx
car sinx ̸= 0 sur I =]0, π[.

yH = Ce− ln | sinx| =
C

sinx
car sur I =]0, π[, sinx > 0

MVC C ′ =
−1

sinx
sinx = −1 donc C = −x et yP = − x

sinx

y =
C − x

sinx
,C ∈ R
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