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1. Explain the following terms: (20%)
(1) Bernoulli equation
(2) Pathlines
(3) Minor loss
(4) Vorticity
(5) Energy line

2 ~ (@) Please briefly explain the difference between solid and fluid. (5%)
(b) What are the Newtonian fluid, non-Newtonian fluid, and Bingham plastic materia? (5%)
(c) The velocity distribution for the flow of a Newtonian fluid between two wide, parallel plates
(see Fig. 2) isgiven by the equation

where V isthe mean velocity. The fluid has aviscosity of 0.04 Ib-s/ft>. When V =4ft/s
and h=0.3 in, please determine the shearing stress acting on the bottom wall, and the shearing
stress acting on a plane parallel to the walls and passing through the centerline (midplane). (10%)
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Fig. 2

3~ Water flows through a pipe as shown in Fig. 3. The static differential pressure between positions (1)
and (2) is measured by the inverted U-tube manometer containing oil of specific gravity, SG, less
than one. Determine the manometer reading, h. (209¢)

Fig. 3
4 ~ (a) Please derive the Reynolds transport theorem in terms of mass conservation
(i.e., the control volume expression for conservation of mass). (109%)
(b) Please derive the differential form of continuity equation from (a). (10%)

5 ~ Thefluid velocity along the x axis shown in Fig. 5 changes from 6 m/s at point A to 10 m/s at point
B. It isaso known that the velocity is alinear function of distance along the streamline. Determine
the acceleration at point A. B .and C. Assume steady flow.(20%)




