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Problem 140A

Consider any closed contour, C, enclosing an area, A, in any planar incompressible flow (the area, A, contains only fluid):
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Flow

The coordinate s is measured along the contour C and the “circulation”, Γ, is defined as the line integral of the fluid velocity,
u , around the contour C:

Γ =
∫

C

u.ds

How is the circulation related to the vorticity of the flow inside the contour, C ?

Hint: Use Stokes’ thereom: ∫
C

u.ds =
∫

A

�× u dA


