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Solution to Problem 137A:

The surface of the cylinder in the z-plane is given by z = Reiθ where 0 ≤ θ ≤ 2π, θ being an angle. In the
ζ-plane this maps to

ζ = Reiθ −Re−iθ = 2Ri sin θ = ξ + iη (1)

Consequently the surface is at ξ = 0 (flat plate) and η = 2R sin θ so the plate extends to η = ±2R.
Therefore the plate width is 4R.

The velocity components, u and v, in the ζ-plane are given by
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and on the plate surface
(u − iv)On z=Reiθ = iU tan θ (3)

Therefore on the surface of the flat plate

u = 0 and v = −U tan θ (4)

Hence |u2 + v2| = U2 when tan θ = 1 or θ = ±π/4, that is to say at the points η = ±√
2R.


