1.

2.

1. The velocity field of aflow isgiven by V = 20y/(x? +y?)"2i — 20x/(x* +y?) Y2 ft/s
where x and y are in feet. Determine the fluid speed at points along the x axis;
aong they axis. What isthe angle between the velocity vector and the x axis at
point (x,y) =(5,0), (55), (0,5 (15%)

2. A gas flows along the x-axis with a speed of V = 5x m/s and a pressure of
p = 10x> N/m?, where x is in meters.
(a) Determine the time rate of change of pressure at the fixed location x = 1. (8%)
(b) Determine the time rate of change of pressure for afluid particle flowing past
x =1. (7%)

3. Determine the flowrate through the Venturi meter show in Fig. 1 if ideal
conditions exist. (20%)

4. An open 1-m-diameter tank contains water at a depth of 0.5 m when at rest. Asthe
tank rotated about its vertical axis the center of the fluid surface is depressed. At
what angular velocity will the bottom of the tank first be exposed? No water is
spilled from the tank. (15%)

5. A 5-m-wide rectangular channel is carrying a flow of 5 cms. If the Manning
n=0.013 and the bottom slope, $,=0.001, determine the normal depth and the
critical depth. (20%)

6. What pressure gradient along the streamline, dp/ds, is required to accelerate water
upward in avertical pipe at arate of 10 m/s*? (15%)

py = 735 kPa up} = 550 kPa
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Fig. 1



