
Outils Mathématiques – Champ scalaires et vectoriels

CSV1
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2) Coordonnées sphérq → g⃗rad (Φ(r ,θ ,φ )) = ∂Φ
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CSV 2
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Calcul avec g⃗rad f = g⃗rad (GK ) , f (M ) =
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CSV4
C( B⃗(M )) = ∮

Γ

B⃗ .dO⃗M

• Calcul de B⃗ .d O⃗M = B xdx+B y dy+B zdz

Or ici, d O⃗M = dx e⃗x+dy e⃗ y , donc B⃗ .d O⃗M = Bxdx+By dy = (2x −y )dx+(x+ y)dy

Donc C( B⃗) = ∮
Γ

(2 x −y )dx+(x+ y)dy

• Paramétrage de Γ

M(Γ) 
x (p) = R cos p = 3cos p
y ( p) = R sin p = 3sin p
z (p) = 0

p∈[0 ,2π ]

dx = −3sin( p)dp
dy = 3cos ( p)dp

• On injecte dans l’express°
⇒ (2x − y)dx+(x+ y )dy = (6cos p −3sin p)(−3sin( p)dp)+(3cos p+3sin p)(3cos ( p)dp)

= [−18 cos psin p+9sin2 p+9cos2 p+9cos p sin p]dp
= (−9cos p sin p+9)dp
= 9(1−cos p sin p)dp

d’où C( B⃗) = ∫
0

2π

9(1 −cos p sin p)dp = 9[ p −
sin2 p

2
]2π

0
= 18π

CSV5
• A⃗ .dO⃗M = 3xy dx−5 z dy+10 x dz

• M(Γ) 
x (t) = 1+t 2

y (t) = 2 t2

z (t) = t 3
t∈[0 ,1]

dx = 2 t dt
dy = 4 t dt
dz = 3 t 2dt

• 3 xy dx−5 zdy+10 x dz = (12 t5+10 t 4+12 t3+30 t 2)dt

C( A⃗) = ∫
Γ

A⃗ .d O⃗M = ∫
0

1

(12 t5+10 t 4+12 t3+30 t 2)dt = [2t 6+2 t5+3 t 4+10 t3]1
0

= 17

CSV6
1) F⃗(M ) = xy e⃗x−z

2 e⃗ y−x
2 e⃗z

• WOABP ( F⃗) = ∫
ÔABP

F⃗ .d O⃗M = ∫̂
OA

F⃗ .dO⃗M +∫̂
AB

F⃗ .dO⃗M +∫̂
BP

F⃗ .d O⃗M

- ∫̂
OA

F⃗ .d O⃗M → d O⃗M = dx e⃗x ⇒ F⃗ .dO⃗M = xy dx

M∈[OA ]
x∈[0, x0]

y = 0
z = 0

  ⇒ ∫̂
OA

F⃗ .d O⃗M = 0

- ∫̂
AB

F⃗ .d O⃗M → d O⃗M = dy e⃗ y ⇒ F⃗ .d O⃗M = −z2dy

M∈[ AB]
x0

y∈[0, y0]

z = 0

  ⇒ ∫̂
AB

F⃗ .d O⃗M = 0
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- ∫̂
BP

F⃗ .dO⃗M → d O⃗M = dz e⃗z ⇒ F⃗ .dO⃗M = −x2dz

M∈[BP ]
x0

y0

z∈[0, z0]

  ⇒ ∫̂
BP

F⃗ .dO⃗M = ∫
0

z0

−x0
2dz = −x0

2 z0

 ⇒ WOABP ( F⃗) = −x0
2 z0

• WOCDP( F⃗ ) = ∫
ÔC

F⃗ .d O⃗M+∫
ĈD

F⃗ .dO⃗M+∫
D̂P

F⃗ .d O⃗M = 0+0+
x0

2 yO
2

=
x0

2 yO
2

• WOCBP( F⃗ ) = ∫
ÔC

F⃗ .dO⃗M +∫
ĈB

F⃗ .dO⃗M+∫
B̂P

F⃗ .dO⃗M = 0+
x0

2 yO
2

−x0
2 z0 =

x0
2 yO
2

−x0
2 z0

2) WOABP ≠ W OCDP ≠ W OCBP ⇒ ∄ f (M ) / F⃗ = g⃗rad f

⇔ r⃗ot ( F⃗) n ' est pas= 0⃗ ∀(x , y , z )
r⃗ot( F⃗ ) = 2 z e⃗x+2x e⃗ y−x e⃗z ≠0⃗ ∀(x , y , z)
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Notes :
-q : -ique(s)
rmq : remarque(s)
° : -ion(s)
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