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	Attentions：
1. There are 【6】 questions in total. Please pick FIVE questions to answer. Each question gets 【20】 points.

2. Don’t need to answer all questions and to copy the questions on the answer sheet.

3. Write all your answers on the answer sheet.
4. (   )open book    (X)close book


1. A layer of water (=6.72×10-2 N/m2) flows down an inclined fixed surface with the velocity profile shown in Fig. 1. Determine the magnitude and direction of the shearing stress that the water exerts on the fixed surface for U = 3 m/s and h = 0.1 m. 
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Fig. 1
2. A 1-m-diameter cylindrical mass, M, is connected to a 2-m-wide rectangular gate as shown in Fig. 2. The gate is to open when the water level, h, drops below 2.5 m. Determine the required value for M. Neglect friction at the gate hinge and the pulley.
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Fig. 2
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3. An inviscid fluid flows steadily through the contraction shown in Fig. 3. Derive an expression for the fluid velocity at section 2 in terms of D1, D2, , m, and h if the flow is assumed incompressible.


Fig. 3

4. Air flows steadily between two cross sections in a long, straight section of 0.25-m inside-diameter pipe. The static temperature and pressure at each section are indicated in Fig. 4. If the average air velocity at section (2) is 320 m/s, determine the average air velocity at section (1).
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Py = 690 kPa (abs) P, = 127 kPa (abs)
T,=300K T,=252K
V, =320 m/s



 Fig. 4
5. A converging elbow (see Fig. 5) turns water through an angle of 135° in a vertical plane. The flow crosssectional diameter is 400 mm at the elbow inlet, section (1), and 200 mm at the elbow outlet, section (2). The elbow flow passage volume is 0.2 m
[image: image3.wmf]3

 between sections (1) and (2). The water volume flowrate is 0.4 m
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/s, and the elbow inlet and outlet pressures are 150 and 90 kPa. The elbow mass is 12 kg. Calculate the horizontal (x direction) and vertical (z direction) anchoring forces required to hold the elbow in place.
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Fig. 5  
Fig. 6
6. Air flows past an object in a 2-m-diameter pipe and exits as a free jet as shown in Fig. 6. The velocity and pressure upstream are uniform at 10 m/s and 50 N/m2, respectively. At the pipe exit the velocity is nonuniform as indicated. The shear stress along the pipe wall is negligible. (a) Determine the head loss associated with a particle as it flows from the uniform velocity upstream of the object to a location in the wake at the exit plane of the pipe. (b) Determine the force that the air puts on the object.
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