Hubble 

In the first five problems take the Hubble constant (H) to be 70 kms-1 Mpc-1
1. Explain how the distances from the Earth of stars within about 100 light years may be determined.

2. Explain how the distances from the Earth of stars within about 10000 light years may be determined.

3. Explain whether the Hubble constant really is a constant or not.

4. What are the distance of galaxies with the following velocities of recession:

(a) 2000 kms-1
(b) 10000 kms-1

(c) 50 000 kms-1
5. Calculate the value of the Hubble constant in SI units. Show your working.

Astronomers make a new measurement of the distance of some Cepheid variables and as a result of this they announce that the value for the Hubble constant is actually 72.5 kms-1 Mpc-1 . Use this value in the following questions.

6. Calculate the radius of the observable Universe.

7. Calculate the age of the Universe.

8. Calculate the critical density of the Universe. (Take G = 6.67x10-11 Nm2kg-2)

9. If the actual average density of the Universe is found to be greater than the value that you worked out in question eight what will be the ultimate fate of the Universe under these conditions?

10. If the actual average density of the Universe is found to be less than the value that you worked out in question eight what will be the ultimate fate of the Universe under these conditions?

