SNC 1D


A MODEL OF THE EXPANDING UNIVERSE

Materials and Technology Required

· balloon  

· piece of string long enough to go around the balloon  

· ruler  

· permanent marker 

Instructions 

1. Prepare a table like the one below:

	Dot #
	Initial Distance from Dot #1

(partially inflated balloon)
	Final Distance from Dot #1 

(fully inflated balloon)
	Difference

(fully inflated – partially inflated)



	2
	
	
	

	3
	
	
	

	etc.
	
	
	


2. Use the markers to make 10 dots on the balloon.  Make sure the dots are spread out all over the balloon surface.

 

3. Inflate balloon with 4 medium breaths to about the size of your fist, or ½ the size of the fully inflated balloon; do not over inflate the balloon!  

4. Record what happens to the dots.  Be very specific; use complete sentences. 

5. Number the dots from 1 to 10.

6. Have your lab partner hold the end of the balloon so that no air escapes. It is very important that the size of the balloon remains the same size.

7. Use the string and the ruler to measure and record the distance between dot number 1 (your "home" dot) and the next 9 other dots.  Be careful not to indent the balloon by pressing on it.

8. Double the size of the balloon by inflating it slowly; do not over inflate the balloon! Base this on the circumference around the balloon.  Use you string to help.
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Measure and record the data from the enlarged balloon.

10. Make a graph of Initial Distance Apart (x-axis) vs. Velocity (or how fast the galaxies are moving from each other).  Velocity is the difference between the dots.

Discussion Questions:

1. If the dots represent galaxies, do they get larger as the balloon expands?  

    Why do you think this is or is not so?  

2. What relationship exists between the speed of the galaxies moving apart and their initial distance from one another? Name this Law.  

3. Based on your data, predict what would happen if you continued to put air into the balloon would the expansion rate for 1 to 2 be the same as last time? Would it be expanding faster? Slower? Explain your answer.

4. What does this experiment suggest about the Big Bang theory and the rate at which the universe is expanding? Do you think that the universe will continue to expand at the same speed? Slow down? Stop? Speed up? 

Use your results to support your ideas. BE SPECIFIC!
Hubble's Law - Expansion Results

	Dot #
	Initial Distance from Dot #1

(partially inflated balloon)
	Final Distance from Dot #1 

(fully inflated balloon)
	Difference

(fully inflated – partially inflated)



	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


