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(1) What is “Fluid”? What is “fluid mechanics”? (6 4})
(2) BERIURHE S IBRIRE » BAC BRI A e law)? (5 43)
(3) #iHA Reynolds number ZPJHIEEE < AHGL Reynolds number K/ NS < Bl 2 (6 53)
(@) {{JiEEE“no slip condition™? (5 4%)
EABIRERRI SR K Bk [I? (10 43)

(6) LFHiHE )5 £ )82 Dimensional Analysis ? {82 Incomplete similarity 2 (10 43)
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(7) Forthe velocity fields given below, determine: (The quantities a, b and ¢ are constants) (18 43)

(a) whether the flow is one-, two-, or three-dimensional, and why.

(b) whether the flow is sleady or unsteady, and why.

| V= [ae‘b’ 1k 2. V= az*i + [)ZE

3. V=axi +bxte™] 4. V =axi +byf +ex’k

5. V= ay*i +bxf + cxyl; 6. V =axi + by*j+ cztk

(8) The inclined surface shown below, hinged along edge A, is 5 m wide. Determine the resultant force, Fy, of
the water and air on the inclined surface. (20 43)

Notes: 0 waer = 999 kg,/m3

(9) The drag of an airfoil at zero angle of attack is function of density, viscosity, velocily, and a length
parameter. A 1/10 scale model of an airfoil was tested in a wind tunnel at a Reynolds number of 5\5x106,
based on chord length. Test conditions in the wind wmnel air stream were 15°C and 10 atm absolute pressure.
The prototype airfoil has a chord length of 2 m, and is to be flown in air at standard conditions. Determine
the speed at which the wind tunnel model was tested, and the corresponding prototype speed. (20 47)

Notes: For air:  R=287 N-m/kg-K, 1 =1.74x10> N-sec/m> at 15°C




