3.1

30 It can be shown that if viscous and grav-
itational effects are neglected, the fluid velocity
along the surface of a circular cylinder of radius
ais V = 2V, sin @, where V, is the upstream
velocity and s = a@ is the distance measured
along the streamline that coincides with the
cylinder (see Fig. P3.). For a fluid of density p,
determine the pressure gradient in the radial dir-
ection, dp/ar, on the surface of the cylinder.
Assume the axis of the cylinder is vertical. Is
ap/ar positive or negative? Explain physically. For
what ¢ is dp/ar the maximum? Explain why.
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