Some plots from astronomy

I. Hubble’s Data

Below you will find the data originally plotted by Edwin Hubble in his famous 1929 paper.  He demonstrated a relationship between the distances from earth and velocities away from earth of extra-galactic nebulae.  It is some of the evidence supporting the Big Bang Theory.  Enter the data into an Excel spreadsheet.  (Try copying and pasting, it will save a lot of typing.)   Plot Velocity versus Distance, fit the data to a line insisting that the line go through the origin.  Display the equation on the chart so that you can see the slope.  The slope is called Hubble’s constant and is related to the age of the universe.  Your graph should have a title, its axes labeled, and so on. 

	Distance           (in 106 parsec)
	Velocity        (in km/sec)

	0.032
	170

	0.034
	290

	0.214
	-130

	0.263
	-70

	0.275
	-185

	0.275
	-220

	0.45
	200

	0.5
	290

	0.5
	270

	0.63
	200

	0.8
	300

	0.9
	-30

	0.9
	650

	0.9
	150

	0.9
	500

	1
	920

	1.1
	450

	1.1
	500

	1.4
	500

	1.7
	960

	2
	500

	2
	850

	2
	800

	2
	1090


What are the units of the slope?

Look up and give below the conversion of parsecs to meters as well as the conversion of kilometers to meters.  

II. Kepler’s Third Law

Johannes Kepler (1571-1630) discovered a number of mathematical relationships among the motions of the planets.  The relationship known as Kepler’s Third Law says roughly that the square of a planet’s period (the time it takes to revolve around the sun) is proportional to the cube of its distance from the sun.  
“The square of the orbital period of a planet is directly proportional to the cube of the semi-major axis of its orbit."

Symbolically:
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where P is the orbital period of planet and a is the semimajor axis of the orbit.

(http://en.wikipedia.org/wiki/Kepler's_laws_of_planetary_motion)

Using the data provided below, make a plot of Period versus Distance.  Fit the data to a power law (y=axb).  

	Planet
	Period (in 107 sec)
	Distance (in 1011 m)

	Mercury
	0.76
	0.579

	Venus
	1.94
	1.08

	Earth
	3.156
	1.496

	Mars
	5.94
	2.28

	Jupiter
	37.4
	7.78

	Saturn
	93.5
	14.3

	Uranus
	264
	28.7

	Neptune
	522
	45.0

	Pluto
	782
	59.1


According to Kepler’s Third law what “power” are you expecting?  And how does it compare to the power you obtained in your fit?  
If the main asteroid belt is about 2.7 times the distance between the Earth and Sun, what would be your interpolated estimate for the period of such an asteroid?

