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1. An inclined gate of length L=3m and width W=1.5m holds beck water in an
irrigation channel as shown in Fig.1. What is the force of the water on the gate
' whcnthechannelisﬁ_ﬂedtohcightofH=lm?Whaxisthcnctforceontbsgate?

. ~Express the forces in the X5,z coordinate system; ( p, .. =998 "% ,). (15%)

Fig.1

2. Asystemforcollecungoystersﬁ'omtheboﬂomﬂoorofthsoceanhasbecn
' attempted in the past A pump on board ship passes

150089/ 184/ _0.0022287 3/ of water into a 6-in pipe 10 a so-called

ejectornozzlewhichishou@inasecondlargenozzleEopcnatA and connected
to a 10-in pipe. The jet of water from the ejector nozzle at B entrains water in the

latger nozzie E and draws ZSOga%n.n of water and oysters into the larger

nozzle at 4. The combined specific gravity of water and oysters entering at 4 is
1.3, If we take the pressure at 4 to be that of the nearby hydrostatic pressure, what
horsepower is needed for the pump? (20%)
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3. A nozzle attached to the end of a vertical pipe discharges water against a small flat
surface, ¢=5m, below the exit. The diameter of tin pipe is D=10cm, and the

N
nozzle exit is d=4cm. The pressure gage shows a gage pressure of 50,000 A: I

frictional resistance of the atmosphere on the jet is neglected, what ﬂpid force 15
exerted on the surface? (15%)

4. A thin rectangular plate having a width w and a height 4 is located so that it is
normal 0 a moving stream of fluid. Assume the drag, D, that the fluid exerts on the
plate is a function of w and &, the fluid viscosity and density, # and p, respectively,
and the velocity, V, of the fluid approaching the plate. Determine a suitable set of pi
terms to study this problem experimentally. { 154 )

K. Consider a steadjr, lammar, fully-developed flow through a horizontal circular
tube of radius R. The axial velocity, u, is paralle! to the walls and varied with the
radial distance, r, away from the center line of the tube. Determine the velocity profile
of u(r), as a function of the fluid viscosity, u, the tube radius, R, and the wall shear
stress, Tw. (15 %) '

6. {A)Describe the balance of pressure, viscous and inertia (acceleration) forces in (a)
the entrance region and (b) the fully developed region of a pipe flow.
(B) Describé the balance of pressure, viscous and inertia (acceleration) forces within
the boundary layer of (a) a flat plate, and (b) a blunt body.
{C) Describe the physical meanings of the boundary layer (a) thickness, (b)
displacement thickness, and (c) momentum thickness.
(D) What is the reason for dimples on golf balls?

(207%)




