Astronomy:  Week #10 Assignment
1. Why is a black hole blacker than a black piece of paper?

2. How would the gravitational force at the surface of a star change if the star contracted to 1/5 of its pervious diameter, without loosing any of its mass?

3. What is the Schwarzschild radius of a nonrotating black hole of 10 solar masses?  What is the radius of its photon sphere?

4. What would be your Schwarzschild radius, if you were a black hole?

5. If you were to throw a mortal enemy into a black hole, would you be able to actually see him cross the event-horizon of the black hole?  Explain.

6. Describe what we mean when we say that time slows down near a black hole.

7. Explain what we mean by the statement “A black hole has no hair.”

8. If you were an astronaut in space, could you escape from within the photon sphere of a nonrotating black hole?  Explain.

9. If you were an astronaut in space, could you escape from within the ergosphere of a rotating black hole?  Explain.

10. If you were an astronaut in space, could you escape from within the event horizon of any black hole?  Explain.

11. If the Sun suddenly became a black hole (it won’t), would the orbits of the planets in our Solar System be affected?  Explain.
12. How could the mass of a black hole that results from a collapsed star increase?

13. Why is SS433 so unusual?

14. When and how were mini black holes formed?

15. Where are supermassive black holes thought to exist?

16. What is the ergosphere?

Fill in the Blanks:

17. Mass causes the surrounding space-time to _____________________.

18. According to Einstein’s general theory of relativity, a black hole is completely described by its _______________,  _______________, and _______________.

19. The __________  __________ of a black hole is its boundary, defining the region from within which nothing can escape.

20. All of the matter that falls into a black hole becomes concentrated in a very small volume called a ___________________.

