
Hydrodynamics
Homework 9: Vorticity
13. December 2023

Problem:
Consider the closed material curve

x = (t cos s, t sin s, 0) , 0 ≤ s < 2π

and the corresponding flow velocity
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Calculate the circulation using both formula

Γ =

∫
x(t)

u · dx

and

Γ =

∫
Int(x(t))

ω dx dy,

where ω is the vorticity and Int(x(t)) denotes the area formed by the curve. Are the results
the same?


