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Table The Function f(n) for the Laminar Boundary Layer
along a Flat Plate at Zero Incidence
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Fluid Mechanics Qualify Exam /4/2009 (B)

(1)What is the “ vortex”? Please write down the expression of velocity
potential and stream function for the vortex motion. Also explain the
difference between free vortex and forced vortex. (15%)

(1)Please use Navier-Stokes equations (cylindrical coordinates) to derive
the expression for the axial velocity for the flow through a horizontal
circular tube with radius R . (assume the flow is parallel to the walls
sothatVy =0 4 Vg=0) (15%)

(2) The pressure drop needed to force water through a horizontal 1-in.
diameter pipe is 0.6 psi for every 12-ft length of pipe. Determine the
shear stress on the pipe wall. Determine the shear stress at distance 0.3
and 0.5 in. away from the pipe wall. (20%)



