Cuestion 10
(i) Verify that

glr 8 z)= (Ar+ E) cos§ 4 '8
™

cowld be the scalar potential feld for the irrotational fow of an inviseid in-
compressible fluid where v, 8, 2 are cylindrical polar coordinates and 4, B, O
are constantys,

(i) An inviscid incompressible fluid flows irrotationally past an infinite solid cylin-
der whose sutface is r = a. At 2 lazrge distance from the cylinder the welocity of

the fluid 13w = Vi, where [T is a constant. To addition thers i9 & circulation —m
around the cylinder. Show that the scalar potential field for thin problem is

al "
¢E?|ﬂ|3}=ﬁ(f+ T) rosd — EH.

(i) Ignoring the effects of gravity, obtain an expression for the pressure distribution
on the surfare of the cylinder. Hence show that the total foree per unit length
on the cylinder s

F=pllej,
where p iz the density of the Suid.
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