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READ THESE INSTRUCTIONS.

Answer all five questions. Please write on one side of the paper only and
put your Code Number and appropriate question number on every sheet.
Begin each question on a separate sheet of paper. To obtain
complete credit, your work must be neat and your complete procedure
shown. Draw neat sketches and list your assumptions. Ask for
clarification if the meaning of a question is unclear to you.

1). A small diameter tube of internal diameter 2a is bent with radius R as
sketched and filled with a viscous fluid. Initially the fluid is held by a finger
tip at A. The finger is suddenly removed. Assuming that the flow is laminar,
fully developed everywhere in the liquid column and quasi-steady (i.e. very
small accelerations), determine the pressure distribution along the tube when
the "end" of the water is at some angle 00•
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2). (a) Consider the complex velocity potential fez)= A z n = 0 + iW,
complex z, where A is a positive constant and n = Jr/ a. Sketch the potential
and streamlines for the cases n=2 and n=3 and determine the velocity field.
Compare the respective fluid velocity fields. Are these realistic flowfields in a
practical (real fluid) situation? Explain your answer.

(b). Determine the fundamental solution for the potential equation in
2-dimensions (for a line source perpendicular to the plane at the origin).
Sketch the corresponding streamlines and potential lines and write down the
associated complex potential f (z), complex z. Let sources of equal strength be
located at z = ±h. What do you infer about the corresponding flow field and
structure of the streamlines?




