Fluid Physics

8.292J/12.330J

Problem Set 1

Due Friday, 18 February

1. Consider a planetary atmosphere consisting of an ideal gas of gas constant R in which the temperature decreases linearly upward from the surface:
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where 
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 is the surface temperature and 
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 is the gradient of temperature with altitude (sometimes called the lapse rate). Assume that the atmosphere is at rest within a gravitational field characterized by a uniform gravitational acceleration g, and that the surface pressure has the value 
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. Derive an expression for the atmospheric pressure as a function of altitude. At what altitude does the pressure vanish? Why? 

2. A cube of incompressible fluid of density
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with massless walls is suspended within another incompressible fluid of density 
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by means of a massless string attached to wall. The entire system is at rest within a gravitational field of uniform gravitational acceleration g. The length of any side of the cube is 
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x. Derive an expression for the net force acting on the massless string. Now the string is cut. Find the acceleration of the cube at the moment the string is cut. 
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