“Fluid Statics” and Pressure


GRCC Physics





What is “pressure?”  


What would be a simple definition?


Think about units and dimensions.


What are the dimensions of pressure?  


For people who like to think in terms of pounds and inches, what would the unit of pressure be?   


What would the SI unit be?


Lift up a book with your hand.  Hold the book on your flat palm with your palm facing up. As that book pushes down on your hand, estimate the pressure it exerts on your hand (in SI units). 


Your definition of pressure probably involved “force” and “area” in some combination.  Think about the book on your hand again.  What force?  What area?


Does the book exert the same amount of pressure on all parts of your hand?  Does your hand exert the same amount of pressure on all parts of the book?


What is it about the book that allows it to exert different amounts of pressure on different parts of your hand?  Can you think of an object that would exert roughly the same pressure on all parts of your hand?  What would be the properties of such an object?


Imagine a container of liquid (which might be water, oil, or even mercury).  There might be small disturbances in the surface of the liquid, but for the most part the liquid is not moving.
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Think about your hand holding up the book again.  If you placed your hand in the liquid, where would you feel more pressure, at point A or point B?  Why?


If you placed your hand at the same height as point B, but your hand filled the “neck” of the container (so that all of the fluid above point B was resting on your hand) how much downward force would the fluid exert on your hand?  (Answer in terms of the density of the liquid and the shape of the container?) 


How much downward pressure would the fluid exert on your hand?


How would the pressure at point C compare to the pressure at point A?  What information do you need to calculate pressure in a fluid?


How would the pressure at point C compare to the pressure at point D?  (HINT: the fluid is not moving.  What would the fluid at point C do if the pressure were greater there than at point D?)


If an object is submerged in the fluid, how does the pressure on the left side of the object compare to the pressure on the right?  How does the pressure on the top compare to the pressure on the bottom?  Does the liquid exert a net force on the object?  In which direction?  What would you call that force?
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