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1. (20%) A 2-D incompressible flow is represented by the following stream function:

= -3 -3xy + 3y
Determine (a) the equation of the streamline which passes through the point (5, 12), and (b) the
velocity vector ¥ at the point (5, 12).

2.(20%) Airat T=70°Fand P = 14.7 Ibf/in? flows between two parallel flat smooth plates spaced |

in. apart with a velocity of 0.5 ft/sec. At what distance from the entrance will the boundary layers on

the two plates meet? Which thickness formula should you use for the calculation, the laminar one or

the turbulent one? Why? '

{Hint: For laminar boundal;y layer, & = 5.48xRe
For turbulent boundary layer, §= 0.3 7xRe'?

in which Re is the local Reynolds number, and dynamic viscosity v = 1.64x10™ ft’/sec

-2

3. (20%) A 2-D, irrotational flow is to be formed by the following function: ¢ = k(< - y)r2
If the pressure is zero at position (2, 3), calculate the maximum pressure in this flow field using
Bernoulli’s equation.

4. (20%) Please show that (V+ V)V = V(V¥/2) - VX(VxV)

5. (20%) The velocity potential of a steady flow field is given by the equation:
: g=x+ ¥ -2
The temperature of the field is described by the following expression:
T=x+3xy+2 +5xyz
Determine the time rate of change of temperature of a fluid element (i.e., DT/Dr) as it passes
through the point (1, -2, 3).




