Astronomy 201 Homework Set #5 – Due: Tuesday, March 24

1. Describe 3 ways that we can observationally probe what is happening inside of stars as they evolve off the main sequence and thereby directly test the predictions of stellar evolution theory.

2. What property of iron ultimately leads to the formation of a supernova explosion?

3. In what ways did supernova 1987A confirm our models of supernova explosions?  In what ways did it challenge it?

4. What law of physics is ultimately responsible for the Chandrasekhar mass limit for white dwarf stars?

5. Describe the two main classes of supernova explosions?  Which one is used as an important probe of cosmological distances?  What about the explosion makes this type of supernova particularly useful as a distance probe? 

6. What would happen to the orbit of the Earth if the Sun suddenly collapsed to form a 1 solar mass black hole?

7. What kind of object do you think is most common in our galaxy: white dwarfs, neutron stars, or black holes?  Justify your answer.

8. A typical neutron star has a mass of 1.5 Msun and a radius of 10 kilometers.  Calculate the average density of a neutron star in kilograms per cubic centimeter.  Compare the mass of 1 cubic centimeter of a neutron star to the mass of Mt. Everest (~5 X 1010 kg).

9. Use the equation for the Schwarzschild radius to calculate the volume of a black hole of mass M.  What does the mass of a black hole need to be in order for its average density (mass/volume of the Schwarzschild radius) to be equal to that of water (1 g per cubic centimeter)?

10. Why do we not find pulsars at the center of all supernova remnants?







