MAT 123 Fall 2005

Homework to be done for discussion on Tuesday November 8th 
On November 8th we shall look at a problem in Environmental Science. Some introductory ideas are given in what follows, together with a few questions. You should come to class prepared to answer the five questions posed.
1. Ground Water
If we dig into the ground we will eventually reach water. This may happen just a few feet into the ground; it might require drilling several hundred feet. However, eventually we reach the saturated zone, where all the spaces between the soil particles or all the cracks in the rock are filled with water. This water is called ground water.
Question 1:  What factors affect the depth from the surface to the water? 

Question 2:  Once we reach ground water, how deep will this extend? 


Question 3: 
For a given location, say the center of the Adel Mathematics Parking Lot, is this depth always the same? If there is variation, explain why this is.

Ground water is not stationary; it is always on the move.


Question 4:
Why is it moving, and what factors affect the speed at which it moves?
2. The Sleeping Roommate Problem

A blanket on top of a sleeping roommate forms a two-dimensional surface. If a ball is placed on this surface it will roll to the ground. Can we predict the path it will take across this surface?


More formally, we can represent the surface as a contour map. In the figure below, contours run from the lowest (50) to the highest (above 550 between A and B). 
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Question 5: 
Problem: If the ball is placed initially at point X, where will it leave the rectangle? (The perimeter of the rectangle is labeled A-O, pick the closest to the point of exit.) Repeat this for a ball initially at point Y. 


[You might also ask yourself what this has to do with the previous problems.]

