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A-105 Homework 12
Ch. 15 – Cosmology - 30 points
1. (1 pt.) How does the darkness of the night sky tell you something important about the universe?
2. (2 pts.) Why can’t an open universe have a center?  Why can’t a closed universe have a center?
3. (2 pts.) What evidence indicates that the universe is expanding?  That it began with a big bang?

4. (1 pt.) Why couldn’t atomic nuclei exist when the universe was younger than 2 minutes?

5. (2 pts.) How does inflation resolve the flatness problem?  The horizon problem?

6. (1 pt.) Why must the universe have been very uniform during its first million years?
7. (3 pts.) What is the difference between hot dark matter and cold dark matter?  What difference does it make to cosmology?

8. (1 pt.) What evidence shows that the expansion of the universe is accelerating?
9. (1 pt.) What evidence is there that the universe is flat?
10. (6 pts.) If a galaxy is 8 Mpc away from us and recedes at 456 km/s, what is H0?  What is the Hubble time?  How old would the universe be if it were flat and there were no acceleration (in years)?
11. (4 pts.) At what wavelength of maximum intensity did the gas of the big bang radiate at the time of recombination?  By what factor is that different from the wavelength of maximum of the cosmic microwave background radiation?  
12. (1 pt.) What was the maximum age of the universe predicted by Hubble’s first estimate of the Hubble constant (which was 530 km/s/Mpc)?
13. (5 pts.) If the value of the Hubble constant were found to be 60 km/s/Mpc, what would be the Hubble time?  How old would the universe be if it were flat and there were no acceleration (in years)?  How would acceleration change your answer?







