Advanced Calculus (2)

Stokes's Theorem

Theorem: Let S be apiece wise smooth oriented surface that is bounded by a
simple, closed apiece wise smooth curve C with positive orientation. If the
components( <LS ) of the vector field F(x,y,z) = f(x,y,2)i +
g(x,y,2)j + h(x,y,z)k are continuous and have continuous first partial
derivatives on some open set containing S , then

f) F.dR=HCurlF.n.ds
c
S

Where R =xi +yj + zk
dR = dxi + dyj + dzk

Example 1: Verify Stokes's theorem for field F(x,y) = yi —xj on the

hemisphere z = \/a? — x2 — y?2
Solution:

F.dR = ﬂ Curl F.n.ds
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Example 2: Verify Stokes's theorem for the field F = xi + yj + zk on
thesurface z=x2+vy% , z<1

Solution:

f F.dR:ﬂCurlF.n.ds
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