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- Water supply was suddenly suspended due to high turbidity last Saturday afternoon, affecting more
than 250,000 households in northern Taiwan, Water Resources Agency (WRA) officials said yesterday
that an ongoing project to flush sediment accumulated at the gates of the Shihmen Reservoir (& [*J7k/#)
would continue in a bid to solve turbidity problems as soon as possible. Water experts said that rainfall
exceeded 800mm during the passage of Typhoon Aere in 2004 and Typhoon Matsa last year, triggering
- | mudflows and landslides in mountainous areas near the Shihmen Reservoir. (Adpatsd from Taipet Times)

2. For incompressible Newtonian fluids, the governing equations include threé important physical
mechanisms related to mass, momentum, and energy. If heat is ignored, please write down:
(a) English names of these equations in the same order. But the names do NOT include these
words: mass, momentum, energy (3%);
(b) The complete three equations, including the physical meanings of each term in these
equations (6%); .
(c) The physical meanings of these equations (6%).

3. Assuming there is a 2-D flow with velocity u = ¥*+3x-4y and v = -2xy-3y, answer the
following questions:

(2) Does this flow satisfy mass conservation equation? Prove it. (3%)

(b) Is this flow rotational? Prove it. (4%)

() Is the point (-1.5, 0) a stagnation point? Why? (3%)

(d) Find its stream function. (5%)

4. To study a fish’s swimming problem, we will consider the following variables: swimming
speed U, fish length /, density of water p, viscosity of water 4, tail’s swinging frequency £, tail’s
stroke distance H, and thrust force 7. Use dimensional analysis method to determine PI terms,
Use p, U and ! as repeating variables. (15%) :

5. Please use boundary layer theory and turbulence concept to explain why a sphere with slightly
rough surface (e.g. a golf ball) might have a lower drag than a smooth sphere at some certain
velocity. You may plot a figure like the following one to help your explanation. Use all related
knowiedge you know and explain every detail aspect as you can. (15%)
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