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1 ~ Waler flows through the pipe contraction showiiin Fig, |, Forfhe

given 0.2m difference in manometer level, delennine the Aowrate as
a function of the diameter of the small pape, D, (10%6)

2« A waler turbine with tadial flow has the dimensions shown tn Fig. 2.
The absoluge entering veloeily 1s 15 més, and it makes an anglc of
30 with the tangent to the rotor. The absolute exit velocity is
directed radially inward.  The angular speed of the rotor is 30 rpm.
Find the power delivered to the shaft of the tarbine. (15%)

¥, = 15mr
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3 ~ In a cerain vizcous, incompressible fow {icld with zere body forces

the velogity components ars

a=ay - bicy - )

v=w=10
wiere &, b, and ¢ are constant. (a) Use the Navier-Srokes Cquation o
cdetermine an cxpression for the pressure gradient in the x divection,
(b) For what combination ol the constants a, b, and ¢ (if any) wili
the shearing stress, T, be zers at y=0 where the velocily is zore? (10%)
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4 - Show that by writing the velocity in teems of the similarity variable
1 atd the function 1) the momentum equation for boundary layer

flaw on a flac plate
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can be writlen az the ordinary differentizl equarion given by

2" Fr =0

(15%)
5+ Flotthe hoody's diagram and make 2 brief explanalion, (1096

5 - Plot the drag coefficients for cicevlar cvlinders against the Reynolds

nurbers, { 10%4)

7~ Explaia the maoaer in which a valve conrols the rats of fiow dirough a

cgnduit  When iz it advantageous o use a gate valve lnstead of a

Elabe valvel (10%)

&+ Why do airplancs take off and land against the wind? (1024}

%~ Sketch the successive changes in the cross section of @ Fquid jet issving
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tram an ellipsoidal cpening. (1025)
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