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	Attentions：
1. There are 【6】 problems on this exam, of which you are instructed to work only 

   【5】. If you work all 【6】 problems, only the first 【5】 will be graded. 

Each problem gets 【20】 points.
2. Please answer the problems by order. Don’t need to copy the problems on the answer sheet. Write all your answers on the answer sheet.
3. Do not write your name on the answer sheet.
4. (   )open book    ( X )close book


1. It has been suggested that the angular velocity, w, of a rotating body or shaft can be measured by attaching an open cylinder of liquid, as shown in Fig. 1, and measuring with some type of depth gage the change in the fluid level, H-ho, caused by the rotation of the fluid. Determine the relationship between this change in fluid level and the angular velocity.
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Fig .1                       Fig. 2
2. Water flows through a pipe reducer as is shown in Fig. 2. the static pressures at (1) and (2) are measured by the inverted U-tube manometer containing oil of specific gravity, SG, less than one. Determine the manometer reading, h. 

3. Water enters a rotating lawn sprinkler through its base at the steady rate of 1000 ml/s as sketched in Fig 3. The exit area of each of the two nozzles is 30 mm2, and the flow leaving each nozzle is in the tangential direction. The radius from the axis of rotation to the centerline of each nozzle is 200 mm. 

(a) Determine the resisting torque required to hold the sprinkler head stationary.

(b) Determine the resisting torque associated with the sprinkler rotating with a constant speed of 500 rev/min.

(c) Determine the speed of the sprinkler if no resisting torque is applied.
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Fig. 3
4. The velocity components for a certain incompressible, steady flow field are


[image: image4.wmf]2

2

2

z

y

x

u

+

+

=



[image: image5.wmf]z

yz

xy

v

+

+

=



[image: image6.wmf]?

=

w


Determine the form of the z component, w, required to satisfy the continuity equation.

5. An oil with a viscosity of μ=0.40 N‧s/㎡ and density ρ=900 kg/m3 flows in a pipe of diameter D=0.020 m.

(a) what pressure drop, p1-p2, is needed to produce a flow rate of 
Q=2.0 x 10-5 m3/s if the pipe is horizontal with x1=0 and x2=10 m?

(b) how steep a hill, θ, must the pipe be on if the oil is to flow through the pipe at the same rate as in part (a), but with p1=p2?

6. Consider the laminar flow of an incompressible fluid past a flat plate at y=0. The boundary layer velocity profile is approximated as u=Uy/δfor 0≦y≦δand u=U for y>δ, as is shown in Fig. 4. Determine the shear stress by using the momentum integral equation. 
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Fig. 4
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