Assignment 7
(40 pts) 


Name: ____________________________
_______________________________

____________________________
_______________________________
1. Given the following form of the vorticity equation:
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a) (10 pts)  Let 
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Show how this assumed form of vorticity and equation (1) indicates an increase in vorticity solely due to expansion of the fluid elements.

b) (15 pts) Let 
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Show how this assumed form of vorticity, velocity field and equation (1) indicate an increase in the time rate of change in vorticity due to the expansion of the fluid elements like in part (a) but also due to shear of fluid elements as well.

2. (5 pts) Give an example of how conservation of vorticity applies to a real world system in the atmosphere or ocean.
3. (10 pts)  For the figure below, find the relative vorticity of the air parcel at point 1 using the conservation of potential vorticity equation.  You may assume a constant Coriolis parameter of 
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 - show all work
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4.  (10 pts)  Does the following flow satisfy the Rayleigh instability criterion?

If so where in the domain is the inflection point (including the beta plane)?
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over the domain 
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Flow profile for problem 4
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Point 1
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