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L. Eream s PDlavier-Frokes equaticnss e Incempressible Aow in polar coidinnes, God e oost general caze of pursly cireling
Inotion vy iy, ¥, = v, = 9, Eor Anwr with no shp tetwrien fwo [ixsd concentric oytinders, as in L Tollowing Ggua. {825
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2. Congider the steady onilonn Qow aver a flat plate, bt bed the plate b2 porons and subjaet 46 & onifann swtion v(x0] = -y,

stenwn Dig e [illenving figare, (24953
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(@) Detive We inieprral momeniom equaticn for diis peeblens. (12%%)
Him; the aquaricar is
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5] Folve the inregeal coquetion by agsoting (856
2
U, ”t{a}ﬂ[aj
i} As X appeoaches Endinaty, 6 = 7 (4%

3. Given a velogity W= A =% + &k, Evalyate i cimulalion abpot a reclangubac pith in the xy-planc ag shown in the foliowing

figure. {105
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4. Prove thin the eyuipatential lints aic orilaogonal ks the streamlines, (8% <
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3. Short answer {16%)

{1} What kind of body can be nerirally bugyant $rd retidit 8¢ 105t at any poian where il is immersed in the Aued?
(21 What's e 1e)alionship babween strean funciion and stream nes?

3 Why is W methocl of dimersional anadysis vsefol?

f4y Thage age two different kinds of Auid. How do yor judge whick one hag the higher viscosity?

6. Far 2 folly developed fow field Lerween in 2 2 parallel-plae duct as shown in the foblewing figoce, Drerive e expression of (e

volocity distribution in che duct, |2, the distribution of v (ke velogity copiponent pin the x-directon). (153%)
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7. Alarge tank of Jiquid has a lodzonral wpered pepe of leopgil Lo comirecmed i a3 shown in die lowing figare. The tank is
oren o the atmosphers, and the serface of Rguid in Us taek 5 at @ highh aboore the axie of the pine. Al any positisn » (oom ut
Pipe enlmnee, e sross-seciional ara A of the 1apesed pipe can be expressed By the foltowing equation:

‘1

Box

where b and ¢ ame constanis, The apea e of e pipe is ariginally plugied. AL dioe 1= G, the plog i3 pulled ot of the open cnd,

and liquid begits 16 fow uacler the action of gravily. Dirive an CXpression rclating fhs velogily f and tme L aler the plog is

pullidd cul of the opco eod of the pipe. (1353

Himi: for the stream bng joining poenls O and &, 1he Bemoull equikon can ke given by
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