Astronomy 120: 2008
Practice Quiz for Final Exam (to be discussed in review sessions)
[One hour]          
       Short Answers (concepts) (30 points) 
1. Draw a sketch of the Milky Way galaxy. Include the main components (also include sizes and distances).  
2. What are the main differences between elliptical and spiral galaxies?
3.  If the sun suddenly became a black hole what would happen 
    to the orbit of the earth? Explain (include 
    relevant equations).
4.  What is the redshift and corresponding time when the 
    photons were originally emitted for(i)the 
    nearest quasar?(ii)the furthest quasar? 
    (iii)the CMB photons we observe today?
5.  What is meant by the “era of recombination”?
6.  Explain the 2 forms of evidence for Dark Energy.
     Problems (50 points)  
1. The estimated mass of the black hole at the galactic center (center of the Milky Way) is 
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 and the distance from the solar system to the galactic center is 25,000 ly.
(a) Calculate the Schwarzschild radius of this 

      black hole in kilometers and in A.U. 

  (b) Calculate the density of the black hole, within 

      the Schwarzschild radius, in kg m-3.

   (c) What is the angular diameter of this black hole
       as seen from the earth? (give the answer in arcseconds),
      (d) What is the angular diameter of such a black hole as
         seen from a distance of 120 A.U.?
  (e) What is the orbital speed of gas located 120 A.U. 
      from the center of the black hole? 
  (f) How long does it take this gas to make 1 complete 
      orbit around the black hole? 
2. A supernova goes off in a galaxy whose cosmological redshift is z =0.2. From its maximum brightness, astronomers determine that it is located at a distance of 1000 Mpc.  
(a) What is the observed wavelength of the HI spectral line from this galaxy? (The rest wavelength is 21.1cm)

(b) Use this information to estimate the Hubble constant.

(c) Use this information to estimate the critical density.

(d) Suppose that by measuring the motions of galaxies in the local Supercluster, astronomers determined the average density of matter in the nearby universe to be 0.2 H atom per cubic meter. In this case what is the matter density parameter?

(e) Using the information from this galaxy, and assuming that there is NO dark energy. What is the fate of the universe?

(f) On average, how much closer were galaxies to each other at z=0.2 than today?
(g) On average, how much denser was the universe at z=0.2 than today?
3. An alien spacecraft flies to the earth from a solar system at 99% the speed of light. As measured by earth observers, the one-way trip takes 100 years.
(a) How long does the trip take as measured by the aliens 
     aboard the spacecraft? 

(b) What is the distance from the earth to the solar system 

       (in light years) as measured by an earth observer? 

(c) What is the distance from the earth to the solar system 
     (in light years) as measured by the travelling aliens?

4. (a) How long ago did the light leave its source for an object with a redshift z = 0.05, if the Hubble constant were 
60 km sec-1 Mpc-1? (Assume non-relativistic speed for this object.) 

(b) If we (somewhat erroneously) assume that the expansion rate of  the universe has been constant over all time, and assuming the same Hubble constant, when did the expansion of the universe begin?
 Multiple Choice (20  points) 
1) Quasar F (for Far) has the same luminosity as Quasar N (for Near), But F is 10 times further away.

a) N appears 10 times brighter than F.

b) N appears 100 times brighter than F.

c) F appears 10 times brighter than N.

d) F appears 100 times brighter than N.

e) F appears to have the same brightness as N.

2) What is the best way to stop being pulled into a black hole? 
A. Fire rockets continuously. 
B. Invent anti-gravity. 
C. Go into orbit, rely on centrifugal force. 
D. Reduce the mass of the ship by throwing almost everything overboard. 
E. Fall into the black hole and get frozen at its horizon.
3) What is actually located at the event horizon of a black hole?

A. Nothing 

B. an infinitely dense concentration of mass

C. The outer boundary of a wormhole

D. a sphere of photons

E. The remnant of the star that collapsed to the black hole.

4)Suppose that there is galaxy whose present distance from us is 20 billion light years. If the universe is presently 14 billion years old 
a) we will never be able to observe it.

b) the light we receive from it now was emitted in the early universe.

c) we cannot  observe it now, but we may be able to observe it 
   in several billion years 
d) it is within our cosmic event horizon

e) whether we observe it now depends on the values of 
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5) Because of the general expansion of space, all distant galaxies appear to be moving away from us, with speeds that increase with distance from our galaxy.  An observer in one of these distant galaxies would apparently see

  a) all galaxies on one side of the observer moving toward 
     her and all galaxies on the other side  moving away from her;
     the more distant the galaxy, the faster its motion. 

  b) all galaxies moving away from her, the more distant galaxies 
     moving faster. 

  c) all galaxies moving away from her, with closer galaxies 
     moving faster. 

  d) all galaxies moving toward her, with more distant galaxies 
     moving faster.
6). The average temperature of Mars is lower than that of Earth. If a distant observer measures the infrared radiation from both Mars and Earth, then 

A. the emission from the two planets will peak at the same wavelength, but that from Mars will be less intense than that from Earth.

B the wavelength of peak emission from Earth will be longer than that from Mars. 

C. the wavelength of peak emission from Mars will be longer than that from Earth. 

D. it is not possible to predict the behavior of the radiation from the information given. 

7) I thought that the Big Bang was hot! If the cosmic microwave background radiation is the radiation left over from the Big Bang, why then is it only 3K? 
A .It is not directly from the Big Bang itself. It is from cold, intergalactic hydrogen clouds that are left over from the Big Bang.

B. The Big Bang itself was hot, but by the time the universe became transparent the temperature had already decreased to 3 K. 

C. The Big Bang itself was hot, but the temperature decreased as the universe
expanded, and the temperature now is 3 K.

D.  Big Bang was not hot! Its temperature was the same as we observe it now from the cosmic background radiation.

8) The expansion of the universe takes place:

A. only between objects separated by a near vacuum; as a result, our bodies do not expand but the Earth-Moon system does.

B. primarily in the huge voids between clusters of galaxies: "small" objects like galaxies or the Earth do not expand.

C. only over distances about the size of a galaxy or larger; consequently, our galaxy expands but the solar system does not.

D. between all objects, even between atoms in our bodies, although the expansion of a person is too small to be measured reliably

   9)What major problem would arise if Hubble's constant turned 

      out to be 100 km s-1 Mpc-1

    A. Some galaxies would be farther away 

     than the edge of the universe.

    B. Galaxies would have had to have traveled 

    faster than our  observation indicate.

    C. Galaxies would be traveling too fast for the 
       universe to be gravitationally bound.

 D. The age of the universe would be less than 

    the ages of some of the stars in it.
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