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(25 %)(1) A certain two-dimensional incompressible, steady flow is given by the

stream function
Y=Alnr+B4@

where rand @ are the usual polar coordinates and A and B are positive
constants.
(a) Find the components of fluid velocity and show that the continuity
equation is satisfied.
(b) Sketch a sufficient number of streamlines so that the flow pattern
becomes clearly evident.
(¢) Find the radial and tangential components of fluid acceleration.
(d) Find the distribution of pressure as a function of r and & .

(25 %)(2) A shaft of radius ri is held concentrically in a cylindrical case of radius ro. The
shaft is kept stationary and the case is moved at a constant velocity Vo. There
is no pressure gradient and the flow is laminar and incompressible.

(a) Determine the distribution of shear stress between the inner and outer
surfaces and integrate the resulting equation to obtain the velocity
distribution.

(b) What force (perunit length) is needed to move the outer cylinder?
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