
2nd Major Use of Stokes Theorem

• Works on non-closed surfaces, curves.

• Particularly useful when ∇ · F = 0 or ∇ ×
F = 〈0,0,0〉.

• Essentially it works the following way: If S

is a surface and T is a surface such that

S ∪T is closed, and V is the volume whose

boundary is S ∪ T then we have:
∫ ∫

S
F · dS =

∫ ∫ ∫

V
∇ · F dV −

∫ ∫

T
F · dS

• The technique also works with curves: If

C1 and C2 are curves such that C1 ∪ C2 is

a closed curve, then if S is a surface whose

boundary is C1∪C2 then:
∫
C1

F (r(t))|r′(t)|dt =∫∫
S∇× F · dS− ∫

C2
F (r(t))|r′(t)|dt
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• In the standard notation [and the one used

in the book] this second is:
∫

C1

F · dr =
∫ ∫

S
∇× F · dS−

∫

C2

F · dr


