
Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User



Stokes theorem for a line integral (1)

Vector field:
F =

e
z , ≠z , x

2 ≠ y
2
f

Surface: Plane in the first octant, with n pointing upward

S : z = 8 ≠ 4x ≠ 2y
‹

{x Ø 0, y Ø 0, z Ø 0}

Corresponding curve:
Three lines delimiting S

Problem: In order to avoid a parametrization of C

Òæ Evaluate
i

C F · dr as a surface integral
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Stokes theorem for a line integral (2)
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Stokes theorem for a line integral (3)

Expression for Curl(F): We have

Curl(F) =

-------

ı̨ ą̈ k̨
ˆ

ˆx
ˆ

ˆy
ˆ
ˆz

z ≠z x
2 ≠ y

2

-------

Computation: We find

Curl(F) = È1 ≠ 2y , 1 ≠ 2x , 0Í

Samy T. Vector calculus Multivariate calculus 171 / 196



Stokes theorem for a line integral (4)

Parametrization of S: We take the explicit version

z = 8 ≠ 4x ≠ 2y , (x , y) œ R ,

with
R = {0 Æ x Æ 2, 0 Æ y Æ 4 ≠ 2x}
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Stokes theorem for a line integral (5)

Normal vector: We write the plane as

4x + 2y + z = 8

Thus
n = È4, 2, 1Í

Formula used for the surface integral: Explicit case in Definition 22
⁄ ⁄

S
F · n dS =

⁄ ⁄

R
(≠f zx ≠ g zy + h) dA
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Stokes theorem for a line integral (6)

Surface integral: We get
⁄ ⁄

S
Curl(F) · n dS

=
⁄ 2

0

⁄ 4≠2x

0
È4, 2, 1Í · È1 ≠ 2y , 1 ≠ 2x , 0Í dxdy

=
⁄ 2

0

⁄ 4≠2x

0
(6 ≠ 4x ≠ 8y) dxdy

We obtain:
⁄ ⁄

S
Curl(F) · n dS = ≠88

3
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Stokes theorem for a line integral (7)

Computation of the line integral: We have
j

C
F · dr =

⁄ ⁄

S
Curl(F) · n dS = ≠88

3

Remark:
We get a negative flux (circulation is going clockwise)
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Stokes theorem for a surface integral (1)

Vector field:
F = È≠y , x , zÍ

Surface: Part of a paraboloid within another paraboloid

S : z = 4 ≠ x
2 ≠ 3y

2 ‹ Ó
z Ø 3x

2 + y
2
Ô

,

with n pointing upward
Corresponding curve:
Intersection of the 2 paraboloids

Problem: In order to avoid a parametrization of S

Òæ Evaluate
s s

S Curl(F) · n dS as a line integral
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Stokes theorem for a surface integral (2)
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