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1. The components of avelocity fields are given by u = x+y, v =xy* +16, and w =0,
determine the location of any stagnation point (v=0) in the flow fields. (20%)

2. A hydraulic jump is in place downstream from a spillway as indicated in Fig. 1.
Upstream of the jump, the depth of the stream is 0.2 m and the average stream
velocity is 5.0 m/s. Just downstream of the jump, the average stream velocity is

1m/s. Calculate the depth of the stream, h, just at the downstream of the jump.
(20%)

Fig. 1

3. A duice gate across a channel of width b is shown at the closed and the open
positions respectively in Fig. 2(a) and 2(b). What is the anchoring force required to

hold the gate in place? And which position, closed or open, requires a larger force?
(20%)
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Fig. 2

4. A 10-cm diameter jet of water isissued from a 1-m diameter tank. Assume that the
velocity inthejet is \/Z_gh m/s. k¥ isthe differencein elevation between the water
surface and the jet. ¢ is gravitational acceleration. How long will it take for the
water surface in tank to drop from h=2mto h.=05m? (20%)

5. (a) The pressurerise, y , acrossapump can be expressed as

ApDQ,..) po

where D is the impeller diameter, , the fluid density, , the rotational

speed, and () the flowrate. Determine a suitable set of dimensionless
parameters. (10%)

(b) The flowrate over the spillway of adam is 27,000 ft*/min. Determine the require

flowrate for a 1:25 scae model that is operated in accordance with Froude
number similarity. (10%)



