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5. (15 %) Two immiscible, incompressible, viscous fluids having the same densities but different viscosities are
contained between two infinite, horizontal, parallel plats. The bottom plate moves with a constant velocity U
to the left and the upper plate moves to the right with a constant velocity Us. Please use the given equations to

- determine the velocity at the interface between the lower fluid (p, 1) and the upper fluid (p, pz). Assume
laminar flow. Please express your answer in terms of Uy, Us, p, Ho.  There is no pressure gradient in the

horizontal direction. The fluid velocity and shearing stress are continuous across the interface between the two
fluids.
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6. (15 ) Dimensionless analysis
The drag, D, on a rigid-sphere located in a pipe through which a fluid is flowing is to be determined
experimentally. 'What dimensioniess parameters would you use for this problem? If the sphere is changed to
be a spherical living cell, how you would modify your answer?

7. (10 %) Please indicate which drag coefficient of the following objects is larger ? You must explain your
answer with the boundary layer development and the viscous effect. s your answer correct irrespective to the
Reynolds number? Why?
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8. (10 #) Does sound travel faster in the winter or summer? Why? (Please derive the equation of the sound speed

and interpret your answer with it)
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