Powers of Ten

http://micro.magnet.fsu.edu/optics/tutorials/java/powersof10/
Scientists look at things in very particular ways using sophisticated equipment, everyday instruments, and unlikely tools. Some things that scientists want to see are so small that they need a magnifying glass, or a microscope. Other things are so far way that they need a powerful telescope in order to see them. It is important to understand and be able to compare the size of things we are studying.

Exponential notation is a way scientists write very large or very small numbers. For example, when the Earth is seen at 10+6 meters wide, this number represents 1,000,000 meters. When a nucleus of a cell is seen at 10-6 meters wide, this number represents one millionth of a meter, or 0.000001 meters. Notice how each picture in this simulation is an image of something that is 10 times bigger or smaller than the one before or after it. The number on the right is the size of what is seen in the picture. The number on the left is the same number written in powers of ten, or exponential notation.

In this simulation you will first view the Milky Way at 10 million light years from the Earth. Then move through space towards the Earth in single order of magnitudes until you reach an oak tree just outside the National High Magnetic Field Laboratory in Tallahassee, Florida. Then begin to move from the actual size of a leaf into the microscopic world through leaf cell walls, cell nucleus, DNA and finally, into the subatomic universe of electrons and protons.  You will then manually reverse the direction, moving from smallest to largest value, as you log your power of ten journey.

Activity: Log your "Power of Ten" journey into the universe by completing this table describing your journey. Hopefully, you will be able to appreciate the powers of ten used in exponential notation and learn a few metric prefixes along the way.   Start small and manually move to the larger Exponential values.  Have a safe journey!

	Power of Ten
	Description
	Location

	10-15
	1 fermi
	Face to Face with a single Proton

	10-14
	 
	 

	10-13
	 
	 

	10-12
	 
	 

	10-11
	 
	 

	10-10
	 
	 

	10-9
	 
	 

	10-8
	 
	 

	10-7
	 
	 

	10-6
	 
	 

	10-5
	 
	 

	10-4
	 
	 

	10-3
	 
	 

	10-2
	 
	 

	10-1
	 
	 

	100
	 
	 

	101
	 
	 

	102
	 
	 

	103
	 
	 

	104
	 
	 

	105
	 
	 

	106
	 
	 

	107
	 
	 

	108
	 
	 

	109
	 
	

	1010
	 
	 

	1011
	 
	 

	1012
	 
	 

	1013
	 
	 

	1014
	 
	 

	1015
	 
	 

	1016
	 
	 

	1017
	 
	 

	1018
	 
	 

	1019
	 
	 

	1020
	 
	 

	1021
	 
	 

	1022
	 
	 

	1023
	 
	 


1. What is the correct metric prefix for these "powers of ten"?

a) 10-12 = __________ b) 10-9 = __________ c) 10-6 = __________

d) 10-3 = __________ e) 103 = __________ f) 106 = __________

h) 109 = __________ I) 1012 = __________ J) 1015 = __________

2. How many times greater is the largest value compared to the smallest value in this Power of Ten Simulation? (Hint: Divide to find the ratio)

______________________

3. Which of the smaller Power of Ten images presented are your eyes actually able to observe as you stand on the earth's surface (without optical assistance). 

As small as ___________________ (state a power of ten value)

Describe the image you selected:

 

4. Which of the larger Powers of Ten images marks the greatest distance humans have ventured away from planet Earth? 

As large as ___________________ (state a power of ten value)

Describe the location you selected:

 

5. In terms of light-years, how wide is the Milky Way Galaxy? _________________ light-years

