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1) The fluid velocity along the x axis changes from 6 m/s at point 4 to 18 m/s at point B. It is

also known that the velocity is a linear function of distance along the streamline. Determine

the acceleration at point 4, B, and C. Assume steady flow.
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2} The stream function for an incompressible, two-dimensional flow field is

l|1=ay2—bx

where @ and b are constants. Is this an irrotational flow? Explain.
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3) A two-dimensional incompressible flow is given by the velocity field V = 3yi + 2xj, in
arbitrary units. Does this flow satisfy continuity? If so, find the stream function y(x, y) and

plot a few streamlines.
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4) A constant-thickness film of viscous liquid flows in laminar motion down a plate inclined
at angle 8 The velocity profile is
u=Cy(2h -y) v=w=0
Find the constant C in terms of the specific weight and viscosity and angle 6 Find the

volume flux Q per unit width in terms of these parameters.
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5} Consider steady, incompressible, laminar flow of a Newtonian fluid in an infinitely long
round pipe annulus of inner radius R, and outer radius R . Ignore the effects of gravity. A
constant negative pressure gradient 6P/Ox is applied in the x-direction, (dP/dx) = (P, —
P )(x, — x,), where x, and x, are two arbitrary locations along the x-axis, and P, and P, are
the pressures at those two locations. The pressure gradient may be caused by a pump and/or
gravity. Note that we adopt a modified cylindrical coordinate system here with x instead of
z for the axial component, namely, (r, €, x) and (u,, up, u). Derive an expression for the

velocity field in the annular space in the pipe.

Outer pipe wall
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