ESCI7355 Fall 2010
HW1

Due 9/14/2010

1) Calc the average density for a spherical earth from the force of gravity at the surface and the radius of the earth.
2) Using the average density found in 1 and a spherical earth that has a density anomaly as shown in the figure below

Use Matlab to calculate and plot the

- Gravitational Potential

- Force of Gravity

a) As a function of radius (In a plane, i.e a 2-d plot, containing the z axis, make a combined “surface” and contour plot – color the surface and draw contours on the same plot. This problem is rotationally symmetric about the z axis).

b) All other things being equal, if you wanted to build a water distribution system without pumps, where would you put the main water collection tank and where would you put your city? Why?

The water distribution system consists of a tank that is open on top to collect rain with a single pipe on the surface of the earth between the tank and the city. The pipe has a valve in it so you can turn the water flow on and off.

Assume rainfall is uniform on this imaginary earth, except for the location of the city where it does not rain! Also assume that the rainfall it absorbed by the earth and unavailable to you if you don’t catch it in your tank.

Ignore friction in the pipe. 

There are a million potentially confusing details – ask me if you have problems with the statement of the question.

This size and density of the anomaly in this problem are set up so that the effect of the anomaly is large enough to be easily seen, and interpreted, in your figures.  
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