[bookmark: _GoBack]Dimensional Analysis Practice Problems

1. [bookmark: OLE_LINK1]A star is estimated to have a mass of 2 x 1036 kg.  Assuming it to be a sphere of average radius 7.0 x 105 km, calculate the average density of the star in units of grams per cubic centimeter.  


2. Diamonds are measured in carats, and 1 carat = 0.200 g.  The density of diamond is 3.51 g/cm3.  What is the volume of a 5.0-carat diamond?  (use density as a conversion factor)


3.	You are in Shanghai and want to buy some oranges.  The sign on the fruit stand indicates that oranges are 9.5 yuan per kg.  With an exchange rate of 6.8 yuan to the dollar, find the cost of 1 lb of oranges.


4.	If the starship U.S.S. Enterprise is traveling at warp factor 1.71, what is its speed in mi/h?
According to the Star Trek episode writer's guide for The Original Series, warp factors are supposedly converted to multiples of c with the cubic function v = w3c, where w is the warp factor, v is the velocity, and c is the speed of light. Accordingly, "warp 1" is equivalent to the speed of light, "warp 2" is eight times the speed of light, "warp 3" is 27 times the speed of light, etc.  The speed of light is 2.998 x 108 m/s.


5.	The area of Rhode Island is 1545 square miles. Suppose a patch of oil in the Gulf of Mexico is the size of Rhode Island and shows bright bands of color.  Calculate the volume of the oil in gallons.

Oil sheen appearance and film thickness relationship.  

	
	Film thickness

	Appearance
	in
	mm
	nm

	Barely visible
	0.0000015
	0.0000380
	38

	Silvery sheen
	0.0000030
	0.0000760
	76

	First trace of color
	0.0000060
	0.0001500
	150

	Bright bands of color
	0.0000120
	0.0003000
	300

	Colors begin to dull
	0.0000400
	0.0010000
	1000

	Colors are much darker
	0.0000800
	0.0020000
	2000
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