Geophysics Problems: Due 1/30/2006

1.
Prelude to GPS; suppose you don’t know where you are in a coordinate system but you do know how far you are from a number of known places (e.g. satellites):

	Site number
	Site’s X coordinate
	Site’s Y coordinate
	Distance to (X, Y)

	1
	2341
	-1234
	2076

	2
	7639
	4321
	3113

	3
	-3471
	4728
	7675

	4
	12
	8527
	4306

	5
	3141
	3617
	1180

	6
	5555
	-5666
	1241



Figure out your X, Y coordinate.  What you need to do is find the X, Y location that best fits the known distances to the sites.  That is, you want to minimize:
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I want to see a nice figure/image of the situation and a tidy solution; load it in Excel, get close, use Solver.

2.
About 2,200 years ago Eratosthenes first calculated the circumference of the Earth to a high degree of accuracy – I want you to make sure he got it right (figure it out on your own to get the full thrill of confirmation).  A vertical meter stick in Missoula casts a 1.100-meter shadow at noon.  Another meter stick exactly 250 km north casts a 1.191-meter shadow at exactly the same time.   Carry three decimal places of accuracy and determine the radius of Earth.  Start with a nice sketch and solve the triangle.
3.  Optional fun, check out:


http://www.astro.washington.edu/labs/clearinghouse/labs/MassEarth/massearth_pendulum.pdf
and measure the mass of Earth using a pendulum.
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