Astronomy 122 Final Exam

Name: __________________________ 

Please confine your answers to the space provided and make sure to write legibly. Remember to show all work. There are a total of 200 points on this exam. This exam consists of several sections of differing point totals
Part I:   True False Question worth 2 points each (circle the answer)

1) Photons can never be destroyed:   T    F

2) On average, supernova explosions occur about once a decade in our Galaxy: T   F

3) Helium was first discovered in the Sun:  T   F

4) Pulsars are rotating Black Holes:   T   F

5) Photons are unaffected by gravity:   T   F

6) The Sun will become a Black Hole:   T    F

7) A white dwarf star fuses Carbon in its core:   T    F

8) Infrared photons have more energy than Ultraviolet photons:   T   F

9) All main sequence stars will become Red Giants:   T    F
10) All main sequence stars will become White Dwarfs:  T   F

11) Light can not propagate in a vacuum:   T   F

12) As a star evolves its core gets denser:   T   F

13) Carbon fusion will eventually occur in the sun:  T   F

14) Dust strongly scatters ultraviolet photons:   T   F

15) A red star has a hotter surface temperature than a blue star:  T   F

Part II:  Multiple Choice Question:  Chose Best Answer:  3 points each
1) A stellar cluster which has an age of 10 billion years would
[image: image1.wmf]contain no main-sequence stars
[image: image2.wmf]contain no red Giants
[image: image3.wmf]contain no white dwarf stars
[image: image4.wmf]have no stars of spectral type A
[image: image5.wmf]be impossible since that would be older than the Universe
2) Which of the following will happen in a typical cluster of stars as it ages

[image: image6.wmf]the individual stars will continuously get fainter with time
[image: image7.wmf]eventually all the stars will become black holes
[image: image8.wmf]the ratio of red giant stars to main-sequence stars will increase
[image: image9.wmf]the main sequence turnoff point shifts to higher and higher masses
[image: image10.wmf]all of the above
3) The rate of neutron addition to Iron nuclei during supernova explosions
[image: image11.wmf]tells us the intrinsic luminosity of the pre-supernovae stars
[image: image12.wmf]determines the amount of Gold in the Earth
[image: image13.wmf]ensures the creation of a neutron star
[image: image14.wmf]depends on the core neutron degeneracy pressure
[image: image15.wmf]causes the neutron star to collapse to a black hole

4) When the core of the sun has been converted from hydrogen to helium, what is the next event that will happen to the core? 
[image: image16.wmf]it will collapse
[image: image17.wmf]it will immediately begin to fuse helium
[image: image18.wmf]it will decrease in temperature since its no longer burning hydrogen
[image: image19.wmf]it will explode
[image: image20.wmf]none of the above; nothing will happen to the core at all
5) 90% of the mass of a white dwarf is in the form of 
[image: image21.wmf]Hydrogen and helium
[image: image22.wmf]helium only
[image: image23.wmf]iron
[image: image24.wmf]carbon and oxygen
[image: image25.wmf]hydrogen and carbon
6) The number of civilizations in our Galaxy which are capable of communication via radio waves is 
[image: image26.wmf]at least 100
[image: image27.wmf]dependent on how long the civilization lives
[image: image28.wmf]at least 10,000
[image: image29.wmf]dependent on the amount of Carbon that exists in the Galaxy
[image: image30.wmf]zero
7) If the Sun were replaced by a one solar mass black hole
[image: image31.wmf]the Earth would be pulled into the black hole
[image: image32.wmf]the tides on the Earth would increase in height
[image: image33.wmf]the Earth's orbit would be essentially unaffected
[image: image34.wmf]the earth would be violently ejected from its orbit
[image: image35.wmf]the earth would be orbiting inside the event horizon of this black hole

8)  In our galaxy, star formation occurs
[image: image36.wmf]only in very isolated, low mass clouds of hydrogen
[image: image37.wmf]in giant molecular clouds
[image: image38.wmf]in regions of the interstellar medium where there is no dust
[image: image39.wmf]only in regions located in the very center of our galaxy
[image: image40.wmf]none of the above
          9)   Which of the following is a characteristic of black holes? 
[image: image41.wmf]Their properties do not depend upon what they are made of
[image: image42.wmf]They are stabilized against gravitational collapse by the Strong Force
[image: image43.wmf]There is no evidence of their existence
[image: image44.wmf]They only form when two stars collide with one another
[image: image45.wmf]none of the above are characteristics.
          10)   According to Einstein, gravity is
[image: image46.wmf]just another force
[image: image47.wmf]equivalent to energy
[image: image48.wmf]related to motion in space
[image: image49.wmf]only present when masses are at rest
[image: image50.wmf]the curvature of Space-Time
Part 3:  Matching – each question worth three points.
Enter the number of the item (1—15) that comes closest to matching the terms/concepts listed in the questions 16-30.  Not all items will be matched and some items will be used more than once.
1. Hydrogen 
2. Helium 
3. Carbon 
4. Iron 
5. Uranium 
6. White dwarf star 
7. Neutron Star 
8. A 10 solar mass main sequence star 
9. A 30 solar mass Red Supergiant star 
10. A 0.1 solar mass main sequence star 
11. A 0.5 solar mass main sequence star 
12.  A 2 solar mass main sequence star

13.   Planetary Nebula

14.   Black hole

15.   A 100 solar mass main sequence star

16. Only made in Supernova explosions ___________

17. Smallest radius ___________

18. Most number of Ultraviolet Photons ___________
19. Coolest star ___________

20. Hottest star ____________

21. Strongest hydrogen absorption lines in its spectrum __________
22. Only detectable in binary systems _________
23. Unstable fusion ___________

24. Plate tectonics on the Earth _______

25. Fused in core of a red giant ________

26. Soon to be a white dwarf star ________

27. Least abundant on the earth _________

28. X-ray emission _____

29. Strong magnetic field ______

30. Very long lifetime ______

Part 4:  Short Answer Questions (5 points each)
1. Star A is at a distance of 10 light years and has observed flux = 200 units.  Star B is observed to have a flux of 25 units.   Spectroscopic data indicates both stars are spectral type A0.  What is the distance to Star B? (Show your work)
2. If a 6000 K blackbody radiator has a wavelength of peak emission at 5,500 angstroms, what would the wavelength of the peak emission for a blackbody at a temperature of 600 K? (Show your work)

3. What is the physical significance of the event horizon of a black hole?
4. Provide a brief definition for “cosmological intelligence”

5. Where is the aesthenosphere of the Earth located?

6. Draw a picture that illustrates the “astrometric” method of detecting an Extra Solar Planet

Part 5:  Each question worth 10 points
1. Suppose I have a main sequence star with a mass of 8 solar masses. Explain if this star necessarily will end up becoming a black hole. If not, why not?
2. If you were to randomly sample 300 stars in our galaxy, what kind of star would be the most common you would find in that sample and why would that be the case?
3. Explain how a white dwarf is stabilized against further gravitational collapse.

4. Explain the process of neutron capture and how that leads to the formation of elements heavier than iron.
5. Identify and make an argument for what you believe is the most uncertain term or parameter within the Drake equation.

Part 6:  Last question worth 15 points

Give a set of reasons why we expect that other intelligent life forms exist in our Galaxy.
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