Fluid Physics

12.330J / 8.292J

Mid-term Quiz

(Closed Book)

Consider the steady flow of a shallow water Euler fluid over a two-dimensional ridge, as illustrated below:
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The upstream fluid depth and velocity are H and U, respectively, and the height of the mountain is h. The system is subject to a uniform gravitational acceleration of magnitude g. 

Find an (implicit) equation that relates the magnitude of the deflection of the free surface of the fluid directly over the top of the ridge to the external parameters H, U, h and g.  (Do not attempt to solve this equation.) Now find an explicit expression for the deflection in the limiting case that h is very small. How do the sign and magnitude of the deflection depend on the magnitude of U in this limit?  Interpret your answer in terms of the physics of the problem. 
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