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The velocity for a steady, incompressible flow in the xy plane is given by 14 ——{1—1— +—=5 7
X X

~ where A=2 m® /s, and the coordinates are measured in meters. Obtain an equation for the
streamlines that passes through the point (x,y)=(1,3). Calculate the time required for a fluid
particle to move from x=1 m to x=3 m in this flow field. (25 53)

If p is the density and ¥ is the velocity of a flow field, V is the del operator, ® is the dot product
and X is the cross product, please list the flow conditions of the following equations :
(). Vx7 =0 (b).VeF =0 (c). (Ve V)V'>0. (24 %3)

Consider the pressure-driven flow between stationary parallel plates separated by distance 2b.
Coordinate y is measured from the channel centerline. The velocity field is given by

u=u, [1-(y/ b)*]. Evaluate the rates of linear and angular deformation. Obtain an expression

for the vorticity vector, ¢ . Find the location where the vorticity is a maximum. (25 43)
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8. Consider the cylindrical weir of diameter D and length L. If both of the fluids on the left and on
the right have a density of p, find the magnitude and direction of the resultant force. (26 77)
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