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Solution to Problem 117B:

[A] Beginning with the streamfunction, :
Y = Ur(l—r13/r*)sinf
we note that the velocity components are

%g—z =U(l —713/r*)cos® ; wupy = % = —U(l +7r5/r*)sind

U = “or
and therefore the vorticity, w, is

10(rug)  10u,

r or r 00 =0

w(r,0) =
and therefore the flow is irrotational.

[B] Calculating e, (r, 0):
1 [Ou v 1 [0%) 0%
w0 = 515+ 5] = 2l

and if we write ¢ as a function of x and y:

v = U {1— i }
I RN
then
oY 2Ury(3z* —y?) and ov*  2Uriy(3z* —y?)
oy: 76 dx2 76
and

_ AUrgy(Bz® —y?)  AUrE(1+2cos20)sinb
€ry = 16 = .3

[C] Since the flow is irrotational, Bernoulli’s equation applies and

P, 1o v P
P + 2(ur—|—u9) = p
and therefore
2(p_poo)

= 1+ (ro/r)* — 2(ro/r)? cos 20



