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[.” A laminar incompressible boundary layer forms on a porous flat surface
which removes fluid from the main flow at a constant velocity v, as shown.
Using the Von-Karman momentum integral method and assuming

%0 = /(%/5)» show that
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2. A spherical particle of diameter,D,and density,p,,is suspended by a thread in
a liquid of density p,. Suddenly the thread is cut and particle starts to

falll ps>py). Write a differential equation relating the velocity of the

particle,v,to time t. State the initial conditions necessary to solve for v(t).
(7% )

3. A semi-infinite body of fluid with constant density p and viscosity u
is bounded by a flat plate. The plate is in the xy plane. The system is im'tially
at rest. The plate is suddenly set in motion in the y-direction with a constant
velocity v;. Assuming parallel flow write the governing differential equatlon
plus boundary and initial conditions. : (10% ) .

| 4. What is the critical Reynolds number for a fluid flow ? Please discuss the
| following factors how to affect the critical Reynolds number (a) pressure
gradient (b) wall roughness (c) the radius of curvature of a concave surfaces.

(8% )

5. Consider a long circular cylinder with its axis perpendicular to the direction of
incoming flow (a)If the fluid is assumed to be invicid,sketch the pattern of
streamlines. (b) If the fluid is assumed to be viscous,sketch the pattern of the
streamlines. (c) Explain the difference between (a) and (b). (10% )




6. A vooden block having 3 specifrc gravity of a7 is flsting
in waer, A light rod aF the cenfer of the block
Supperls a4 cylinder A whose weht is 207, At what
hel‘;}ﬂ‘ h will there be neulrs| C‘(&bz‘//‘??y ¢ (15

> .
/0.2m p 0.1 m

7 Given #*he fo((owfn? Ve(ou‘fa-/ Feeld
V=10x'dT v20y2+x)] +13 £ "%
whal is  the sfmin rate Tensor at (6 /2)m
| (I57)

8 A pump, wounfed on g bost, tramsmite Hp of work G each
kflo;rm of water fofc‘n? 'fhrou?/l it The pump  then
olffoharges ‘H«rw;h a nogzle at a d‘é‘f‘ Ve{oq‘?} c relhve
T +he negzle as shown.  The pump suclion (ine (s so
&rrangeo( that~ the pump may  Fake wafer erther From
*he sey (as YAO'A’“), or frem & /ayrﬁ-e reservorr Tank
inside *he boal. The peat s ‘frauel'rng s a speed|
v |
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(4) /\/eg(ed':‘nj /o%es and elevation chamae% pler/‘c/e an exfrefffon

fof‘ a d’e_f_'uelocﬂ} r‘e/a'[tfve :t; jf,'lze bO&/_’-) for‘ eac_h Of Jf‘h(?

two cases,

(k) For a mass f/ou? rafe m ‘f’hrougl\,_.fhe nodzj/e,.ffnd the
’Hﬂru?(' on the boa\t‘ JC"Y" €ach o][".i'he Lwo CdSQS' c)f.(urmhdr
’H1€ d’eT \/310077;{ T be in a dc‘rec‘/‘fon OFPbS,'7e pr)

that of the boal Ve(o«:f?;u/_ e




