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Purpose: 
To enable students to develop skills in using GIS (geographical information systems) using physics concepts.

Objectives/standards
Use Google Earth, Topographical maps and GPS unit to get latitude, longitude and elevation and then use Helmert’s equation to determine “g” at your house.

Use Google Moon to apply the concept of scale to solve distance problems.
Use Google Mars to apply physics concepts to solve kinematics problems.

Use Google Earth to apply the concept of density in finding the mass of material removed from the Barringer Meteorite crater from the meteorite impact. .
Materials needed:

Access to internet for Google Earth, Google Moon and Google Mars, the appropriate topographical maps and a GPS unit

Procedure/Method: 

          RECORD all observations.
Part A: Using Topographical maps, Google Earth and a GPS to find g
1. Launch Google Earth (down loaded from http://earth.google.com)

2. Navigate to your house and record your latitude, longitude and elevation.

3. Navigate to the University you plan on attending and record latitude, longitude and elevation.
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4. Use Helmert’s equation to determine “g” at your house. Use as the latitude and H the elevation in meters then the acceleration of gravity in SI units is

g = 9.80616 - 0.025928*cos(2) + 0.000069*cos2() –(3.086x10-4)*H

or

g (m/s2) = 9.780356 * (1 + 0.0052885 * sin2 – 0.0000059 sin22) – 0.003086 * H

From CRC Handbook of Chemistry and Physics Student Edition      
5. Using the Topo for your area find your house location and your school location then determine the latitude, longitude and elevation for each.
6a. Turn on the GPS unit outside and determined the latitude, longitude and elevation for the school.

For a Garmin GPS-12 press the red light-bulb until the

receiver turns on.  After a self test, the position page 

should appear.  If it does not, scroll to the position 

page using the PAGE button.
6b. Record the latitude, longitude and altitude information 
6c. To turn off the Garmin GPS-12 unit, press and hold the light-bulb button for 3 seconds.

7. Using Google Earth look at many of the available layers and explore NASA Blue-marble

Part B: Using Google Moon and determining scale

With Google Moon, http://moon.google.com/, find the distance between the Apollo 15 landing site and the Apollo 17 landing site.  There is no scale given so you will needed to determine the name of the largest crater in the image on Google Moon and then use that and the Lunar Designations and Positions map to determine a scale on the Google Moon images.  Then make appropriate measurements to estimate the volume of matter kicked out of the crater and suggest a way to determine the size of meteor that made the crater. Record and show your work.

Part C: Using Google Mars 

1.  With Google Mars, http://www.google.com/mars/, look at the main features and determine the name of the largest volume, then determine the volume of this volcano in the image.

2.  Standing at the top of the volcano you shoot a paintball with muzzle velocity of 90 m/s toward the horizon.  Noting that on Mar there is little or no air resistance, where will the paintball splatter?
Part D: Using Google Earth estimate mass of “dirt” removed from Barringer Crater
1. Launch Google Earth and locate the Barringer Crater in Arizona. Then determine the approximate geometric shape of the crater.

2. Determine the approximate diameter and depth of the crater. Record both your measurement and the method used to make the measurements.
3. Using the above information calculate the volume of material removed from the crater hitting the     
Arizona plains.

4. Using the internet determine the most likely material the plains of Arizona are made out of and
 
using the density of that material, determine the mass of the material blown out of the crater by 
the meteorite.






