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Go Up the Powers of Ten Scale

Scientific Standards

In 1791 the King of France instructed the French Academy of Sciences to create a new standard for measuring distance.  It was decided that the new unit of distance should be based on Powers of Ten and that the unit of distance should be based on a distance found in the natural physical world. 


In 1792, two astronomers began a scientific expedition to carefully measure one section of the distance from the North Pole to the Equator along a North-South line that ran through Paris.  Then they used the distance they measured to calculate the entire distance from the North Pole to the Equator.  One ten millionth of that total distance from the North Pole to the Equator was established as the length of meter. The modern definition of a meter is the distance traveled by light in a vacuum in 1/299,792,458 of a second.
The “Go Up the Powers of Ten Data Table

You have been provided with a Go Up the Powers of Ten Data Table. It includes a record of the length of a meterstick as your starting point as you Go Up the Powers of Ten Scale.  


Your goal is the enter measurements on the data table so that the measurements gradually increase by Powers of Ten.  This will require some careful thought since each part of the activity will include data for different segments of the Data Table.

Centimeters, Meters, and Nanometers

You can use scientific notation to indicate how large or how small a measurement is.  For example, a distance of one meter can be used as a standard for a “Powers of Ten” scale and can be expressed as 1 x 100 meters.  

A nanometer is one billionth of a meter.  That means that a distance of one meter is also a distance of 1 x 109 nanometers.  A distance of 10 meters is also a distance of 1 x 102 centimeters or 1 x 1010 nanometers.  
Start Going Up the Powers of Ten Scale:

You can use the following procedure to explore the Powers of Ten Scale by measuring and interpreting some large distances.
1. Tie knots at one meter intervals in a ten meter length of string.  
2. Go outside and place an object as a marker of a starting point.
3. Use the string to place markers at distances of 10 meter, 35 meters, and 100 meters from the starting point.  .
4. Bring the string and location markers inside.
Continue Up The Powers of Ten Scale:
Maps and Globes can be used to continue up the Powers of Ten Scale as you record the following measurements  
· A distance greater than 100 meters but less than 1 kilometer between two locations on a map (use string and a kilometer map scale).
· A distance greater than 1 kilometer  but less than 10 kilometers between two locations on the map.

· A distance greater than 10 kilometers  but less than 100 kilometers between two locations on the map

· Use a kilometer scale on a larger maps or a globe to determine distances that gradually increase distances by three more Powers of Ten.


You have now explored the Powers of Ten Scale from a distance of one meter up to Powers of Ten that can be used to describe distances on Earth’s surface.  Larger Power of Ten can be used to describe even larger distances.

Record the following distances in the appropriate rows on the Go Up the Powers of Ten Data Table.
· A distance of 75,000 kilometers
· A distance of 384,401 kilometers (the average distance between Earth and its Moon).  

· A distance of 1,500,000 kilometers. 

Even larger Powers of Ten are used to describe distances in the Solar System, in the Milky Way Galaxy, and in our Universe.   Locate data that can be used to record the following distances in the appropriate rows on the Go Up the Powers of Ten Data Table.
· The average radius of Mercury’s orbit.
· The average radius of Earth’s orbit.

· The average radius of Pluto’s orbit.

· Distances between the edge of the solar system and stars outside of the solar system

Conduct Some Research to Complete the Go Up the Powers of Ten Scale


It is estimated by some astronomers that the distance from Earth to the measured edge of our Universe is approximately 1 x 1025 meters.  How many more rows would you have to add to Data Table #4 to include the additional Powers of Ten representing distances that would reach to the edge of the Universe?
