SO513 Lab 1 Worksheet
Solid Body Rotation:  Forces and the Equation of Motion

1. Name each term in the Equation of Motion for an Inviscid Fluid in a Rotating Frame, given as follows:
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2. Which term in the equation above also represents the Centrifugal Force (given mathematically as: 
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3.  Centrifugal Force and gravity combine to yield what variable (give the name)? (Hint:  that variable is NOT shown in the equation above).  Define that variable mathematically.
4.  Given the vectors for Centrifugal force and gravity in the diagram below, draw the resultant variable you just named in problem 3 above.
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5.  As you get farther and farther from the axis of rotation, what happens to the centrifugal force?  Where/how can you demonstrate this mathematically?  (Hint:  look at the terms for the centrifugal force or corresponding acceleration in the equation in problem 1.)

6.  In dealing with the fluid at solid body rotation, why was 
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 for the equation in problem 1?

7. Name the forces that were in balance once the fluid in the tank was at solid body rotation.

8.  A gradient points from  higher  /  lower values to higher  /  lower values at _________ angle to contours. (Circle the appropriate responses and fill in the blank.)
9.  How does the direction of the pressure gradient compare to the direction of the pressure gradient force?  What is the reason for the difference?

10. Draw the force balance for the two cases below – (a) in which the fluid is at rest and (b) in which the fluid is in solid body rotation. 
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