ASTR 1050: Survey of Astronomy                                            Fall 2014
PRACTICE Exam #3, 2014

Instructor: Michael Brotherton
Instructions
This exam is closed book and closed notes, although you may use a calculator (much of the math on the exam may be easy enough to work without a calculator, but if you need to borrow one please ask!).  Formulas and constants you might want during the exam are given on the last pages. The exam consists of 50 multiple choice questions.  Please mark with a number 2 pencil your answers on a blue 5-answer scan sheet (only one answer per question).  Fill in the bubbles for your name!!!  Completely erase any stray marks.  In the special code section please fill in "EXAM 3".  Please don’t cheat and make your best effort.  Good luck!

Multiple Choice (50 questions)

 1. What types of stars end their lives with supernovae?

        a. stars that are similar in mass to the Sun

        b. high-mass stars that are at least several times the mass of the Sun

        c. low-mass stars (e.g., red dwarf stars)

        d. all stars 

        e. neutron stars

2. White dwarfs are so called because
        a. it amplifies the contrast with red giants.
        b. they are the opposite ends of black holes.
        c. they are supported by electron degeneracy pressure.
        d. they are the end-products of small, low-mass stars.
        e. they are both very hot and very small.

3. Which of the following is closest in size (radius) to a neutron star?
        a. Earth
        b. a football stadium like War Memorial Stadium
        c. a city like Laramie
        d. an NBA basketball
        e. the Sun

4. From an observational standpoint, what is a pulsar?
        a. an object that emits flashes of light several times per second or more, with near perfect regularity
        b. an object that emits random "pulses" of light that sometimes occur only a fraction of a second apart and other times stop for several days at a time
        c. a star that changes color rapidly, from blue to red and back again
        d. a star that slowly changes its brightness, getting dimmer and then brighter with a period of anywhere from a few hours to a few weeks
        e. the signal from little green men

5. Which of the following statements about black holes is not true?
        a. If the Sun magically disappeared and was replaced by a black hole of the same mass, Earth would soon be sucked into the black hole.
        b. If we watch a clock fall toward a black hole, we will see it tick slower and slower as it falls nearer to the black hole.
        c. If you watch someone else fall into a black hole, you will never see him or her cross the event horizon. However, he or she will fade from view as the light he or she emits (or reflects) becomes more and more redshifted.
        d. If you fell into a black hole, you would experience time to be running normally as you plunged rapidly across the event horizon.
        e. A black hole is truly a hole in spacetime, through which we could leave the observable universe.

6. After a supernova event, what is left behind?
        a. always a black hole
        b. either a white dwarf or a neutron star
        c. either a neutron star or a black hole
        d. always a neutron star
        e. always a white dwarf

7. After a nova event, what is left behind?

        a. always a black hole

        b. either a white dwarf or a neutron star

        c. either a neutron star or a black hole

        d. always a neutron star

        e. always a white dwarf

8. Which of the following is closest in size (radius) to a white dwarf?
        a. the Sun
        b. a small city
        c. Earth
        d. a basketball
        e. a football stadium

9. What is the basic definition of a black hole?
        a. a dead star that has faded from view
        b. any object from which the escape velocity exceeds the speed of light
        c. a dead galactic nucleus that can only be viewed in infrared
        d. any object made from dark matter
        e. any compact mass that emits no light

10. If you had a spaceship that could go at 10 per cent light-speed, how long would it take you to fly from one edge of the Milky Way to the other, going through the middle? (You can ignore relativistic effects, which are small.)
        a. 10,000 years
        b. 1,000 years
        c. 100 years
        d. 1,000,000 years
        e. 100,000 years
11. Why do we believe that the majority of the mass of the Milky Way is in the form of dark matter?
        a. Although dark matter emits no visible light, it can be seen with radio wavelengths, and such observations confirm that the halo is full of this material.
        b. Theoretical models of galaxy formation suggest that a galaxy cannot form unless it has at least 10 times as much matter as we see in the Milky Way disk, suggesting that the halo is full of dark matter.
        c. The orbital speeds of stars far from the galactic center are surprisingly high, suggesting that these stars are feeling gravitational effects from unseen matter in the halo.
        d. Our view of distant galaxies is sometimes obscured by dark blotches in the sky, and we believe these blotches are dark matter located in the halo.

        e. Stephen Hawking theorized that black holes are common.

12. What is a quasar?
        a. another name for very bright stars of spectral type O
        b. a very large galaxy thought to be formed by the merger of several smaller galaxies, typically found in the center of a galaxy cluster
        c. a starlike object that actually represents a bright patch of gas in the Milky Way
        d. the extremely bright center of a distant galaxy, thought to be powered by a massive black hole
        e. a specialized astronomical instrument for observing distant stars

13. What kinds of objects lie in the disk of our galaxy?
        a. gas and dust
        b. old K and M stars
        c. O and B stars
        d. open clusters
        e. all of the above
14. What kinds of objects lie in the halo of our galaxy?
        a. open clusters
        b. globular clusters
        c. O and B stars
        d. gas and dust
        e. all of the above

15. What evidence supports the theory that there is a black hole at the center of our galaxy?
        a. We can see gas falling into an accretion disk and central mass at the center of our galaxy.
        b. We observe a large, dark object that absorbs all light at the center of our galaxy.
        c. The motions of the gas and stars at the center indicate that it contains a million solar masses within a region only about 1 parsec across.
        d. We observe an extremely bright X-ray source at the center of our galaxy.
        e. all of the above
16. Why are Cepheid variables important?
        a. Cepheids are supermassive stars that are on the verge of becoming supernovae and therefore allow us to choose candidates to watch if we hope to observe a supernova in the near future.
        b. Cepheids are pulsating variable stars, and their pulsation periods are directly related to their true luminosities. Hence, we can use Cepheids as "standard candles" for distance measurements.
        c. Cepheid variables are stars that vary in brightness because they harbor a black hole.
        d. Cepheids are a type of young galaxy that helps us understand how galaxies form.
        e. Cepheids are variable because of planets, so they make planets easy to find.

17. What is Hubble's law?
        a. The recession velocity of a galaxy is directly proportional to its distance from us.
        b. The recession velocity of a galaxy is inversely proportional to its distance from us.
        c. The longer the time period between peaks in brightness, the greater the luminosity of the Cepheid variable star.
        d. The faster a spiral galaxy's rotation speed, the less luminous it is.
        e. The faster a spiral galaxy's rotation speed, the more luminous it is.

18. Dr. Smith believes that the Hubble constant is H0 = 70 km/s/Mpc. Dr. Jones believes it is H0 = 50 km/s/Mpc. Which statement below automatically follows?
        a. Dr. Smith believes that the universe is older than Dr. Jones believes.
        b. Dr. Smith believes that the universe is expanding, but Dr. Jones does not.
        c. Dr. Smith believes that the universe is younger than Dr. Jones believes.
        d. Dr. Smith believes that the universe will someday stop expanding, while Dr. Jones believes it will expand forever.
        e. Dr. Smith believes that the Andromeda Galaxy (a member of our Local Group) is moving away from us at a faster speed than Dr. Jones believes.

19. White-dwarf supernovae are good standard candles for distance measurements for all the following reasons except which?
        a. White-dwarf supernovae are so bright that they can be detected even in very distant galaxies.
        b. White-dwarf supernovae are common enough that we detect several every year.
        c. All white-dwarf supernovae involve the explosion of stars of nearly the same mass.
        d. All white-dwarf supernovae have similar light curves, which makes them easy to distinguish from massive-star supernovae.
        e. White-dwarf supernovae occur only among young and extremely bright stars.

20. How do observations of distant galaxies help us learn about galaxy evolution?
        a. Observations at different distances show galaxies of different ages and therefore different stages of evolution.
        b. We can observe the birth of galaxies.
        c. We can see what our galaxy used to look like and therefore theorize about the physical processes that led to its current appearance.
        d. We can observe two galaxies merging and what the result is, helping us learn how mergers affect evolution.
        e. We can observe the evolution of a single galaxy over time.
21. Rich clusters of galaxies mostly have which kind of galaxies?

        a. Lenticulars

        b. Irregulars

        c. Milky Ways
        d. Spirals

        e. Ellipticals

22. Approximately how long did the era of Big Bang nucleosynthesis last?
        a. 0.001 second
        b. 3 seconds
        c. 3 years
        d. 380,000 years

        e. 3 minutes
23. What are the two key observational facts that led to widespread acceptance of the Big Bang model?
        a. the predominance of matter over antimatter and the large scale structure of galaxies
        b. the cosmic background radiation and the expansion of the universe
        c. the cosmic background radiation and the near-critical density of the universe
        d. the cosmic background radiation and the high helium content of the universe
        e. the predominance of matter over antimatter and the near-critical density of the universe

24. The bullet cluster is the “smoking gun” for the existence of what?
        a. aliens
        b. a giant space goat
        c. astrology
        d. something Hubble don't got

        e. dark matter

25. If you were to come back to our Solar System in 10 billion years, what might you expect 

to find?

        a. a black hole

        b. a white dwarf

        c. a rapidly spinning pulsar

        d. a red giant star

        e. Everything will be pretty much the same as it is now.

26. Which observational result led to the idea of the existence of dark energy?
        a. the supermassive black hole at the center of our galaxy
        b. pulsars
        c. supernovas
        d. the Hubble Law
        e. the acceleration of the expansion rate of galaxies in the universe.
27.  If you were to watch a flashing red light dropped into a black hole, what kind of light would it never emit during the event?
        a. ultraviolet

        b. near-infrared

        c. far-infrared

        d. microwave

        e. radio.

28.  The sun’s location in the Milky Way galaxy is…
        a. in the halo of the galaxy, about 28,000 light-years above the galactic disk
        b. at the very outer edge of the galactic disk
        c. in the galactic disk, roughly halfway between the center and the outer edge of the disk
        d. very near the galactic center
        e. actually in a satellite in orbit around the Milky Way

29.  The spiral arms that characterize spiral galaxies illustrate
        a. the lines along which gas flows into the central black hole

        b. wind patterns in a galaxy analogous to hurricanes on Earth

        c. gravity waves emitted by the galaxies’ bulges

        d. a pattern of increased density where star formation is enhances

        e  where dark matter is concentrated

30.  Which object/method is best used, assuming it is available, to measure the distance to a very faint, very distant galaxy?
        a. parallax

        b. Cepheid variable star

        c. nova

        d. planetary nebula

        e. white dwarf supernova

31.  As the universe expands, which of the following expands well?
        a. the space between galaxies

        b. rulers

        c. the Milky Way.

        d. literally everything – matter, energy, and space

        e. nothing expands – it’s just an illusion of relativity

32. If we observe two distant galaxies, from Hubble’s law what can we predict if Galaxy A is moving away from us 3x faster than Galaxy B?  Compared to Galaxy B…

        a. Galaxy A is 3 times closer

        b. Galaxy A is 9 times closer

        c. Galaxy A is 3 times farther away

        d. Galaxy A is 9 times farther away

        e. We can’t make any reasonable predictions about their relative distances

33. Cepheid variables change their brightness because they change their…

        a. elemental abundances

        b. spin rate

        c. temperature

        d. radius

        e. mass

34. Which object/method did Edwin Hubble use to find the distance to the Andromeda, and other, galaxies?
        a. parallax

        b. Cepheid variable star

        c. nova

        d. planetary nebula

        e. white dwarf supernova

35. Which object below is closest to the size of the light-emitting region of a quasar?
        a. a pulsar
        b. the solar system
        c. a constellation
        d. a small galaxy like the Small Magellanic Cloud
        e. the Milky Way
36. The primary source of a quasar’s energy is
        a. chemical

        b. nuclear fusion

        c. gravitational potential energy

        d. angular spin energy

        e. dark energy

37. The surface of the neutron star RXJ2015 is 10 million K.  It emits most strongly in what part of the spectrum?
        a. X-ray

        b. Ultraviolet

        c. Visible

        d  Infrared 

        e. Radio

38. The Galactic Center lies in the direction of which constellation?
        a. Orion

        b. Ursa Major

        c. Cygnus

        d. Sagittarius

        e. Leo

39. Why are white dwarf supernovae better to use for distance determination than massive star supernovae?
        a. White dwarf supernovae follow a period-luminosity relation, while massive star supernovae do not.
        b. White dwarf supernovae all have roughly the same true peak luminosity, while massive star supernovae come in a wide range of peak luminosities.
        c. White dwarf supernovae are much more common than massive star supernovae.
        d. We can see only white dwarf supernovae in distant galaxies, not massive star supernovae.
        e. White dwarf supernovae have hydrogen absorption in their spectra, while massive star supernova do not.
40. Which of the following best describes how galaxies are distributed on large scales in the universe?
        a. Galaxies are distributed in a great shell expanding outward from the center of the universe.
        b. Galaxies appear to be distributed in chains and sheets that surround great voids.
        c. Galaxies are randomly distributed.
      d. Galaxies are uniformly distributed.
        e. Galaxies are distributed in a hierarchy of clusters, superclusters, and hyperclusters, like a fractal.

41.  The center of the entire universe is located
        a. Here on Earth

        b. At the center of the Milky Way

        c. At the center of the Virgo Super Cluster

        d. We haven’t found it yet

        e. There isn’t a center

42.  What kinds of atomic nuclei formed during the Big Bang epoch of nucleosynthesis?
        a. only helium

        b. roughly equal amounts of hydrogen, helium, lithium, beryllium, and boron
        c. only hydrogen

        d essentially all of the chemical elements, except for those heavier than uranium
        e. hydrogen, helium and trace amounts of lithium, beryllium, and boron
43. How would you best describes the orbital speeds of stars as a function of radius from the center of the Milky Way galaxy?

        a. rising linearly just like the Hubble Law

        b. declining linearly with increasing distance

        c. declining rapidly just like Kepler’s 3rd Law

        d. increasing rapidly
        e  more or less constant without a lot of variation
44.  Which of the following is NOT an example of baryonic matter?
        a. bricks

        b. hydrogren

        c. protons

        d. neutrinos

        e  boron

45.  What is the currently observed temperature of the blackbody radiation we refer to as the cosmic background radiation?

        a. 3K

        b. 30K

        c. 300K

        d. 3000K

        e  30000K

46.  Which fantastic device can a telescope, used as intended, be reasonably compared to?
        a. a perpetual motion machine

        b. a time machine

        c. a merry-go-round

        d. a seesaw

        e. a smelloscope

47.  Which of the below choices is closest to what astronomers think of as the percentages of “stuff” (matter and energy) in the universe currently?
        a. 5% baryonic matter, 25% dark matter, 70% dark energy

        b. 25% baryonic matter, 5% dark matter, 70% dark energy

        c. 5% baryonic matter, 70% dark matter, 25% dark energy

        d. 25% baryonic matter, 70% dark matter, 25% dark energy

        e. 70% baryonic matter, 25% dark matter, 5% dark energy

48.  Which of the below choices is closest to what astronomers think of as the percentages of “stuff” (matter and energy) in the universe currently?

        a. 5% baryonic matter, 25% dark matter, 70% dark energy

        b. 25% baryonic matter, 5% dark matter, 70% dark energy

        c. 5% baryonic matter, 70% dark matter, 25% dark energy

        d. 25% baryonic matter, 70% dark matter, 25% dark energy

        e. 70% baryonic matter, 25% dark matter, 5% dark energy

49. About how old is the universe?

        a. 14000 years

        b. 140,000 years

        c. 14 million years

        d. 14 billion years

        e. 140 billion years

50.  The universe is…

        a. tiny
        b. small

        c. little.

        d. not so big

        e. big, really big.

Potentially Useful Relationships/Formulas/Figures
Angular diameter  =  linear diameter
206265 arcsec              distance

Kepler's third law: P2 is proportional to a3; specifically a3 = (GM/4π2)P2
c = speed of light = 3 x 108 m/s; 1 AU=1.5x1011 m

Photon Energy: E= hc/λ, where Planck's Constant is h = 6.63 x 10-34 J s

Classical Doppler shift: V/c =Δλ/λ0, where λ is wavelength

Wien's Law: λmax= 3000000/T (λ in nm, T in degrees Kelvin)

Steffan-Boltzmann Law: E =σT4, where σ= 5.7x10-8J/m2 deg4
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