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(12%) In a steady, incompressible two-dimensional flow field the velocity
components read u = 5y in x-direction and v = 6x in y-direction. Please

determine the corresponding stream function y and velocity potential ¢.

(18%) There are three distinct definitions for the boundary layer thickness: the
standard boundary layer thickness, the displacement thickness and the momentum
thickness. Please explain their definitions (by text and/or mathematical formulae).

(16%) Please list the assumptions while deriving the Bernoulli equations.

(16%) What is the difference between the dynamic viscosity and kinematic viscosity?

Please also give their units (in SI system).

(18%) Please list the incompressible Navier-Stokes equations in Cartesian coordinate

system in x-, y-, and z-directions.
(20%) As shown in the following figure, a 5.0 m long semi-spherical-shape drainage
conduit is filled with water at rest. (density of water: 1,000 kg/ni’)

(a) Determine the magnitude of horizontal and vertical components of the force of
the conduit wall (curve BC) on the fluid, Fu and Fy. (12%)

(b) Determine the magnitude and line of action of resultant force of the conduit wall
(curve BC) on the fluid, Fr. (8%)
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