MES 601 Fundamentals of Materials Engineering
Homework 1 – due Monday September 22
1.  Show how a Bingham plastic fluid differs from a Newtonian fluid when flowing through a pipe.
2. Two immiscible liquids are flowing in laminar flow between two parallel plates.  Is the velocity distribution shown below ever possible?  Please explain your answer, assuming that the velocity profile given in the figure is parabolic for both Liquid A and B.
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3. A semi-infinite body of liquid with a constant  and  is bounded on one side by a flat surface.  Initially, the fluid and surface are at rest; at time t=0, the plate is set in motion with velocity V.  No pressure gradient exists and gravity is perpendicular to the direction of movement.  Develop the equations by which one can find the velocity as a function of time and dimension coordinate perpendicular to the flat surface.  Identify a dimensionless variable that will simplify the resulting partial differential equation.

4.  A fluid of constant density and viscosity is in a cylinder container of radius R.  The container is caused to rotate about its own axis at angular velocity, Ω.  The cylinder axis is vertical, so gr=g=0 and gz=-g.  Develop the equations by which the fluid surface shape at steady state can be determined.









