ASTRONOMY 100

Unit 12 Homework

Complete the worksheet:

[image: Expansion1]

[Answer questions 1-9 referencing the image above]

1. In the early universe, are all the galaxies the same distance from each other?

No, all the galaxies in the early universe figure labeled with A-E are not at the same distance because if the distance between the galaxies is measured, the galaxies A and B are far from each other whereas the galaxies B and E are much closer to each other.

2. Describe how the universe changed from Early, to some time later.Do the galaxies appear to get bigger?
In the early universe, the galaxies are somewhat close together in galaxy terms. However, look at the second picture. They have obviously moved apart from each other significantly.

3. Based on your previous answer, do you think the stars within a galaxies move away from one another due to the expansion of the universe? Explain.

The galaxies are not really moving through space away from each other. As the universe expands, the galaxies get farther from each other, and the apparent velocity will appear to be larger for the more distant galaxies.

4. Compare the amount that the distance between the D and C galaxies changed in comparison to the amount that the distance between D and E changed.  Which appears to have moved farther from D?  (Note that all galaxies move in the same amount of time, so the ones who have moved the most would have been going faster)

E appears to have moved farther from D.
5. If you were in the D galaxy, how would the A, B, C, and E galaxies appear to move relative to your location? Do they all move by the same amount?
E significantly moved farther from galaxy than C. The epicenter of the expansion seems to be somewhere between C and D, so it would make sense that C moved less.
6. You are still on galaxy D.  Rank A, B, C, and E in terms of their relative speeds away from you, from fastest to slowest.
B,E,A,C
7. Now you are on E. Rank the A, B, C, D, galaxies in terms of their relative speeds away from you from greatest to smallest.
B,D,A,C

8. What is the relationship between an object’s distance away from you in the universe and the speed they are moving away from you.

The relationship is that the further away, the faster it moves away from you

9. Would this relationship seem to be the same regardless of what galaxy you are on? Explain.

No the relationship will not be thesame

10.  Until recently (the 20th century) astronomers envisioned a static universe with only the milky way and a few companions.True or False?
TRUE
11.  What paradox describes this statement: If the universe is static, extends forever, and has existed forever, then no matter where you look, you should see a star, and the sky should be as bright as day.  But it is not.
b.  Olber’s paradox     

12.  Even if the universe does extend forever in every direction, why would we only see a finite universe?
        a. Because of Olber’s paradox     
13.   Since we can only see so far in the universe, there is no way to even make an educated guess that there are galaxies beyond what we can see.True or False?
TRUE
14.  Who were the key players in discovering that the universe was dynamic, not static?
b.  Einstein and slipher

15.  Who discovered that most of the galaxies were moving away from us?
HUBBLE

16.  Who calculated the distances and rates of expansion of the universe?
b.  hubble     

17.  Galaxies farther from us move away from us __FASTER__________ than(as) galaxies closer to us.
a.  faster     
18.The Copernican principle states that intelligent life like us might be common, whereas the _______ suggests that technological civilizations (life like us) is rare.
a. c. Fermi paradox

19. What is a key component to habitability?
   b. an atmosphere   



Short Answer / Essay Questions:

[The answer must include all relevant information, yet not include a lot of non-relevant information for full credit. Even though you will be referencing various resources, you need to compose your answer primarily in your own words. A completely (or heavily) copied response will also result in a deduction of points. A good rule of thumb would be to attempt to explain the question to a peer who has not taken your astronomy class.]

Answer in AT LEAST 5-7 complete sentences for full credit.

20. Why is it so difficult to accurately calculate distances to far away objects?

It is difficult to accurately evaluate the distance of far away objects because they are at parallax angles of less than 0.01arcsec from the earth. Therefore, it is difficult to calculate distance of this objects because parallax angles of less than 0.01 arcsec are very difficult to measure from Earth because of the effects of the Earth's atmosphere. This limits Earth based telescopes to measuring the distances to stars about 1/0.01 or 100 parsecs away.


21.  What is expanding when astronomers say the universe is expanding?

The expansion of the universe is the increase in distance between any two given gravitationally unbound parts of the observable universe with time. It is an intrinsic expansion whereby the scale of space itself changes. The universe does not expand "into" anything and does not require space to exist "outside" it. Therefore, it is not the lame meaning of expansion that is depicted in this statement. Astronomers basically refers to the observable changes. 






Define the following terms:

· Cosmic horizon - The particle horizon (also called the cosmological horizon, the comoving horizon (in Dodelson's text), or the cosmic light horizon) is the maximum distance from which light from particles could have traveled to the observer in the age of the universe
· Visible universe - The visible universe is the part of the universe that we can see currently. It is not the same thing as the entire universe, which may have light which hasn't reached us yet
· Olber’s paradox - the apparent paradox that if stars are distributed evenly throughout an infinite universe, the sky should be as bright by night as by day, since more distant stars would be fainter but more numerous. This is not the case because the universe is of finite age, and the light from the more distant stars is dimmed because they are receding from the observer as the universe expands.
· Hubble’s Law - law stating that the red shifts in the spectra of distant galaxies (and hence their speeds of recession) are proportional to their distance.
· Visible universe - The visible universe is the part of the universe that we can see currently. It is not the same thing as the entire universe, which may have light which hasn't reached us yet
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