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1. The pressure far from an irrotational vortex (a simplified tornado) in the atmosphere is zero gage. If the
velocity at =20 m is 20 m/s, estimate the velocity and the pressure at 7 =2 m. (Note: the irrotational
vortex ceases to be a good model for a tornado when 7 is small. In the “eye” of the tornado the motion is
approximated by rigid-body motion. The standard air density is p,;; =1.2 kg/m?) (25 %)

2. Determine the terminal velocity and corresponding Reynolds number of a smooth sphere if it is dropped in
(a) airat 20°C and (b) water at 20°C. (Note: diameter of the sphere is D =30 e¢m and its specific gravity is
§ = 1.02; specific weight of water y,, = 9800 N /m3; density of water is Pwater = 1000 kg/m3; Cp =

0.2 for air; Cp = 0.5 for water; kinematic viscosity of air v, = 1.6 X 1075 m?2/s; kinematic viscosity of

Water Vygeer = 107% m?/s) (25 %)

3. A scalar potential function is given by ¢ = A - tan™*(y/x). Find the stream function 1(x,y). (20 %)

4. Derive an expression for the velocity distribution between horizontal, concentric pipes for a steady,
incompressible developed flow. (30 %)




