
Explaining Hubble’s Law





Name _____________________
1) Hubble discovered that the other galaxies are moving away from ours and the farther away from us they are – the faster they are moving away. It seems that 13.8 billion years ago, all of these galaxies were where we are now. Why haven’t we moved away? Which of these explanations do you think is correct? 
A) There is something special about our galaxy. We are at the center of the universe. This might also be why we are the only galaxy that has shown evidence of life.
B) There is nothing special about our galaxy. It is just a coincidence that we happen to be at the center of the universe. After all, some place had to be at the center. 
C) There is nothing special about our galaxy. We appear to be the center. We used to think that we were the center of the solar system because it looks like the sun orbits us, instead of the other way around.
D) There is nothing special about our galaxy. The universe is curved like the surface of the Earth and every spot can be considered the center. 
Explain which answer makes the most sense to you and why.
2) To answer this question you are going to model the universe with some paper clips and elastic bands. The paper clips represent galaxies and the elastics represent the space in between. 
a) Measure the distance from the center of your galaxy to the center of the 4 to the right. 
b) The universe will now stretch. Repeat your measurements and enter the values below.

c) Calculate how far each galaxy moved between these two positions by subtracting the two distances. 
d) Graph the data with the original distance on the horizontal axis and the increase on the vertical axis. 
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e) Draw a best fit line. Use the rise and run of this line to find the slope of your graph. Show your steps.
f) How does your graph compare to your classmates? How is it similar and how is it different?

g) Compare your graph with the astronomical data. How is it similar and how is it different? 

h) Use this model to explain why the galaxies that are farther away from Earth are moving faster. 
i) Use this model to explain why everything is moving away from Earth. 
3) The elastic band-paper clip model was one-dimensional, which the universe certainly isn’t. Next you will look at the expansion of the universe using a two-dimensional model. You have a grid of white circles printed on paper and a grid of black circles printed on a transparency. The circles represent the position of galaxies at two different times. 
a) Which grid shows the galaxies at an earlier time? Explain.
b) Place the transparency over the paper so that one galaxy is directly on top of another galaxy. If you lived on this galaxy what would you notice about the behaviour of all the other galaxies? 
c) You have a friend who feels unhappy that all the galaxies are moving away from the Earth. What’s wrong with the Earth? Does it have galactic body odour? Describe how you could use the model to explain to your friend that the galaxies are not moving away from the Earth in particular. 









