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* Which of the following sets of equations represent possible two-dimensional incompressible flow

cases? il pm]fa_"_,.%_ﬁ' RSB R (15%)

(a) u=x by, v=x-y; (b) u=x+2y, v=xloyl () u=dx+y, v=x—y2

; ~ Consider the Mow field given by y=ax’-ay” (v is the stream function), where a=3 5. Show that the

Mow is irrolational. Delermine the velocity potential for this Mlow. (FF—: 11 the flow is irrolational,

then 2w, —(—3‘ Q{-[~:(); #l2 stream function Hi3H¥ 2 BH{% f%ll:ﬂl'/ﬂ ,,:__@f{__; A
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velacity potential B3 8,7 BRI v = -?’ v= gﬁ) (20%)

The drag force, T, on a smooth sphere depends on the relative velocity, V, the sphere diameter, D, the
Muid density, p, and the Auid viscosity, p1. Obtain a set of dimensionless groups that can be used to

correlate experimental data. (F1:F]J] Dimensional analysis 15 TJ e = f(‘——L-)) (20%)




