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Describe the Newton’s viscosity concept model and. explain the conditions using this
model that the shear stress will not exist in the flow. (10%)

Please show that the volumetric ‘dilatation rate is equal to divergence V- V for
an infinitesimal volume &¥ = Hxéyd&. (10%)

A two-dimensional forced vortex is described by V = -Qy i+ Qx jwhereQis a constant.

(a) Detemﬁne the vorticity vector. (5%)
(b) Prove that Ve (VxVx¥)=0. (5%)
(c) Explain why the streamfunction exists but the velocity potential doesn’t. (10%)

Given below is incompressible inviscid water flowing over the plate with a mass inflow
rate M. - Assuming that both pressure and flow speed are the same in the entrance )
and exit (2) regions, and graVity and fluid viscosity can be neglected, please determine the
anchoring forces in the x- and z—\directio'ns, Fyx and Fyz, respectively, with relation to the
angle (0), if the flow has reached a steady state.  (20%)
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Please write down the Navier-Stokes momentum equations for incompressible Newtonian

flow and express your idea how to nondimensionalize the equations. (10%)

Assume average (Ielocity i of the flow near the ground is related to several guessed
variables (y, o, 4, 1) such thati =F(y, Ps ,u,zo) where p is density, u molecular

(dynamic) viscosity, 7 surface stress on the ground, and y the distance to the ground.
Please find out a possible nondimensional relationship using the n-method (MLT
dimensions) and explain the meaning of each nondimensional n-variable. (20%)

What is the Reynolds number? Explain why this physical parameter can be used to
identify the generation of turbulence. (10%)
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