Lab report 3: Due 2018-02-07
[bookmark: _GoBack]YOUR NAME HERE
YOUR E-MAIL HERE
The main goal of this lab is to:
1) put some high school level math to action
2) experience some BIG geologic numbers
3) remember the metric system unit conversions
4) gain some experience using spread sheets

Volume and mass of Earth
Today’s lab is about thinking of Earth in terms of volume, and a rock in terms of volume
We will be filling in the following spread sheet, trying to figure out
A) The volume of Earth,  B) The mass of Earth, C) The volume and mass percent (%) of each layer of Earth

Column by column, here is what to do
1) In the first blank column (Column D), we need to invert the distances that we know (going into the core) so that instead we are going out of the core.
2) Second we need to determine the volume of each layer. As demonstrated in class, we can subtract the smaller volume from the larger volume to determine the layer between the two. So first we need to calculate all of the cumulative volumes (Column E). If you forgot the formula for volume, just ask google. Once column E is filled out, we can subtract the next smallest volume from each volume to produce the volume of the layer.
3) Technically at this point we have enough information to fill out Volume percent (Column K). Divide the volume of each layer by the total volume of Earth. You already calculated the volume of the whole Earth, it’s the cumulative volume at the surface.
4) Now convert km^3 to cm^3 (Column G). Google is a scientists go to spot when they can’t remember exactly how a conversion works. This step is important so that the units cancel out in the next column.
5) Now multiply the volume in cm^3 by the density (in g/cm^3) to determine the mass for each layer (Column H).
6) Convert this number into Kg (which is how most heavy things are usually reported) (Column I).
7) IN science it’s often very valuable to have one simple formula that gives you exactly what you want. In this case write out a formula to calculate the mass of one layer directly. If you are working on paper, you do not need to recalculate the mass of the layer, but please write out the formula. If you are working on the computer, use (Column J) to test your formula to make sure it’s working right.
8) Now sum the total mass, and calculate the percent mass for each layer (Column L).

	Location
	Density
	Distance to start of layer (going down)
	Distance to end of layer (going up)
	Cumulative volume
	Volume of layer
	Volume of layer
	Mass of the layer
	Mass of the layer
	Mass of the layer (one formula)
	Percent volume
	Percent Mass

	UNIT
	(g/cm^3)
	(km)
	 
	 
	(km^3)
	(cm^3)
	(g)
	(kg)
	(kg)
	%
	%

	Surface (crust)
	2.7
	0
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Upper mantle
	3.4
	35
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Lower mantle
	4.4
	700
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Outer core
	9.9
	2885
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Inner core
	12.8
	5155
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Center of Earth
	 
	6371
	0
	 
	 
	 
	 
	 
	 
	 
	 

	Formula used
	given
	given
	 
	 
	 
	 
	 
	 
	 
	 
	 



2.1 Paste in your data table (The data table is worth 2.5 points)

2.2 Which layer has the percent largest volume? (0.25 pts)
2.3 Which layer has the percent smallest volume? (0.25 pts)
2.4 Do any layers have more percent mass then they have percent volume? (0.25 pts)
2.5 Check the internet for the mass of Earth, how does your calculation compare? (0.25 pts)

What if we did not know for sure the density of the inner Earth? We would actually do a very similar calculation to the one we have already done, but backwards. Find the “Solver” second tab in the excel document, and paste in your volumes from the previous sheet.
