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Cribs to 3A1, 2010

Jie Li
Crib 4
(a) In Cartesian coordinate systems,
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b) Because there is no 0 variation, V2 = -4 (72 we have,
rdr dr

wz—i-QT2+Alnr+B, r < a,
Y=Clnr+ D, r>a,

where A, B, C, and D are 4 constants.
(c) Choose to have 1) = 0 on 7 = a, and reject the singularity at r = 0 by choosing A = 0,
we get

Y=—1Q(r*-a%), r<a,
Y = Cln(r/a)+, r > a,

If we choose to match ug at » = a, we end up with

Y =—3Q(r* — a?), r<a,
Y =—1Qa’ln(r/a), r>a,

(d) Let @ — 0 and Q — oo in Rankine’s vortex in such a wya that —3Qa® = % The inner
region shrinks to nothing, and in the outer region Way

Y= g;—rln(r/a).

So a line vortex is a very thin Rankine vortex.
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Numerics Answers
Jie Li

Quesion 1,

(b) Stagnation point z = (1 +1)/v/2.
(d) Body width v/27.

Question 2,

(b) Stagnation point z = 2
(c)y==1 z>2.

(d) Maximum velocity U = 0.0139.
Question 5,

(b) (iii) H = 81/29.

Question 7,

(b) (ii) @ ~ 0.138.



