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1. Explain the following terms: (30%)

(1} Fluid (2) incompressible  (3) irrotational

(4) stream line (5) Newtonian flmd  (6) creeping motion
(7) Bernoulli equation (8) equation of continuity

(9) d'Alembert's paradox (10) separation point

2. Short answer (20%)

(1) What kind of body can be neutrally buoyant and remain at rest at any point where it is
immersed in the flud?

(2) What's the relationship between stream function and streamlines?

(3) What is the physical meaning of Revnolds number?

{4) What is boundary laver theory?

(5) There are two different kinds of fluid. How do you judge which one has the higher viscosity?

3. Consider a fluid flow inside a tube (fully-developed).
(1) What's the definition or physical meaning of "fully-developed” in the tube flow? (5%)

(2) Derive the velocity distribution of the fully-developed flow. (15%)
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4. Consider a steady uniform flow passing over a flat plate, as shown in the following figure.
(1) Derive the (von Karman’s) integral-momentum equation for this problem by using the control
volume shown in the following figure. (9%) Hint: U, = constant.
(2) Derive the expression of &/x, solving the integral equation by assuming  (14%)
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5. Prove that the equipotential lines are orthogonal to the streamlines. (7%)
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