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Short Answers (60 points-3 points per question)

1. What is meant by black hole?

2. What is the Schwarzschild radius? What is the value of the Schwarzschild radius (in
kilometers) for an object with the same mass as the Sun? For an object one million times
the mass of the Sun?

3. What is the event horizon? What is the significance of the event horizon?



4. What is the singularity of a black hole?

5. State the Black Holes Have No Hair "theorem.” State one property of black holes that
follows from the Black Holes Have No Hair theorem.

6. State the Cosmic Censorship "theorem.” What are some consequences that follow from
Cosmic Censorship?

7. What is the Hubble sequence? Sketch the Hubble sequence.



—

8. What are the different types of AGNs? Which type is the most Tuminous?

9. What features of Active Galactic Nuclei (AGNs) differentiate them from normal galaxies?

10. Are the different classes of AGNs fundamentally different? Are AGNs thought to be
oddballs or are AGNs thought to fit naturally into the scheme of galaxy evolution? What
are the bases for the answers to the preceding questions?

11. What is synchrotron emission?
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12. What are the three types of solutions Friedman found which could describe our
Universe? Which Cosmological Principle did Friedman assume to be correct?

13. What is the redshift of an object?

14. What were the primary observational features of AGNs which made them difficult to

understand?

15. The Universe is currently modeled within the framework of General Relativity where
we consider the space-time structure of the Universe. Space and time are just coordinates
which describe events in the Universe. However, in our Universe, time has a preferred

status when compared to space (position of things). What is this preferred status? Is this
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preferred status for time based on our current theories?

16. Supermassive black holes are the energy engines for Active Galactic Nuclei (AGNs).
What are the properties of supermassive black holes which make them natural energy
engines for AGNs?

17. Why do we infer that quasars (QSOs) shut-off as they age? Upon what observation do
we base our inference that QSOs are early stage of galaxy formation?

18. How do most astronomers interpret the Cosmic Microwave Background Radiation
(CMBR)?
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19. What is the rough chemical composition of the Universe? How does this observed result
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