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Astronomy 100—Exam 3

Prof. Mo

Exam Version A

INSTRUCTIONS: Write your name and ID number on BOTH this sheet and the computer grading form.

Use a #2 Pencil on the computer grading form. Be careful to match up your question number with the

number on the computer form, and thoroughly erase all changed answers and stray marks on the form.

Be sure you have all the pages of the exam!

Reference Section

M⊙ = Msun = 2× 1030 kg M⊕ = Mearth = 6× 1024 kg 1◦ = 60arcminutes

1mm = 10−3m 1km = 103m 1pc = 3.26 ly 1 kg = 2.2 pounds on Earth’s surface

1nm = 10−9m 1µm = 10−6m 1AU = 1.5× 1011m 1 ly = 9.5× 1015m

Radius of Earth = 6378km Radius of Moon = 1700km Distance to Moon = 380, 000km

c = 3.0× 108ms−1 G = 6.7× 10−11m3 kg−1 s−2
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1. BE SURE TO ANSWER THIS QUESTION This test is VERSION A. What version of the test

do you have?

A. VERSION A. B. wrong! C. wrong! D. wrong! E. wrong!

2. Where is the center of the Universe?

A. The earth. B. The Sun. C. The Milky Way. D. The Big Bang.

E. None of the above: there is no center.

3. Young stars have more heavy elements because

A. material that forms young stars can be enriched with heavy elements made in previous generations

of stars.

B. old stars destroy heavy elements as they aged.

C. young stars burn their nuclear fuels faster.

D. heavy elements haven’t had time to settle to the core of these younger stars.

E. all of the above.

4. We only observe events that happened in the past because

A. it takes time to analyze the data. D. our telescopes are not yet large enough.

B. the Universe is very cold. E. the light has been red-shifted.

C. it takes time for light to travel.

5. The cosmic background radiation is visible in every direction because

A. we are at the center of the Universe.

B. we are looking back to when the Universe was young in every direction.

C. we are looking back to when the Universe was cool.

D. it has been scattered by dust to every direction over the age of the Universe.

E. it originated in a sphere around our own Galaxy.

6. We observe distant objects as they appeared in the distant past because

A. the universe is expanding.

B. light travels at a finite velocity and takes time to get to us.

C. the fabric of space is curved by the presence of mass.

D. all galaxies see themselves at the center of universal expansion.

E. the universe had a distinct beginning about 14 billion years ago.
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7. Astronomers use Cepheid variable stars to measure distances to galaxies because

A. the faster they vary, the more distance they are.

B. their period of variation can be used to determine their luminosity.

C. they obey Hubble’s Law.

D. they are the most common type of main-sequence star variable in galaxies.

E. they all lie in the same spot on the HR diagram.

8. The cosmic background radiation provides strong evidence that

A. star formation has been taking place for billions of years.

B. the Universe evolved from a hot, dense state.

C. colliding galaxies release enormous amounts of radiation.

D. at 3 Kelvin, the early Universe was extremely cool.

E. the early Universe had more stars.

9. Whether the universe is open, closed or flat depends on the of the universe.

A. luminosity. B. temperature. C. density. D. radius. E. rotation rate.

10. One can obtain the rotation speed of a spiral galaxy by measuring

A. the relative motions of other galaxies inside them.

B. the Doppler shifts of stars and gas on each side of its center.

C. the length and curvature of their spiral arms.

D. the time it takes individual stars to orbits the center.

E. None of the above —- galaxies don’t rotate.

11. An astronomer now living in another galaxy far away from ours would see

A. some of the most distant galaxies coming toward her and some going away from her.

B. our Galaxy moving away from her.

C. more-or-less the same relation between velocity and distance that we see.

D. A and B.

E. B and C.

12. Choose the type of galaxies that have the least amount of cold gas and dust.

A. Spiral galaxies. C. Quasars. E. Irregular galaxies.

B. Elliptical galaxies. D. Barred spiral galaxies.

13. According to morphological type, galaxies can be classified into

A. giants and dwarfs.

B. red, blue, and yellow galaxies.

C. ellipticals, normal spirals, barred spirals, and irregulars.

D. ellipticals and gas-rich galaxies.

E. normal galaxies and AGNs.

14. According to current observations, which of the following sequence best represents the order of impor-

tance (from the most important to the least important) in terms of the contribution to the present energy

density of the universe?

A. dark matter, ordinary matter, dark energy, visible matter.

B. dark energy, dark matter, ordinary matter, visible matter.

C. ordinary matter, dark matter, dark energy, visible matter.

D. visible matter, ordinary matter, dark matter, dark energy.

E. dark energy, visible matter, ordinary matter, dark matter.
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15. If galaxy A is eight times farther away from us than galaxy B, then according to the Hubble’s Law, A

will recede than galaxy B.

A. 16 times faster. C. 8 times faster. E. 1.2 times faster.

B. 4 times faster. D. 0.25 times as fast.

16. A dark region you see in the plane of the Milky Way is most likely to be produced by

A. a supernova which has pushed away all the surrounding stars.

B. random chance —- there just happen to be no stars along that line of sight.

C. a cloud of insterstellar matter which contains dust particles.

D. a black hole which has bent the starlight away from our line of sight.

E. a globular cluster containing old faint stars.

17. Edwin Hubble recognized that the Andromeda nebula was a separate galaxy rather than a component

of our own galaxy because

A. he observed that the nebula was rotating.

B. he determined that the nebula was moving away from our Galaxy.

C. he used Cepheid variables to find that it was a tremendous distance away.

D. he counted that there were more than one billion stars in the nebula.

E. he detected dust and gas in the nebula.

18. Most of the helium in the Universe is believed to be produced in

A. red giants. C. planetary nebulae. E. supernovae.

B. main-sequence stars. D. the Big Bang.

19. According to the rotation curves of stars and gas in spiral galaxies and the Milky Way, most of the mass

in the galaxies is believed to be in the form of

A. neutral hydrogen. C. luminous stars. E. black holes.

B. dark matter. D. ionized hydrogen.

20. What is meant by ‘dark matter’?

A. material that is black.

B. Mass that disappears into black holes.

C. Mass made of anti-matter whose effect cancels out the gravity of ordinary matter.

D. Mass that radiates strongly at X-ray wavelengths and is therefore invisible with ordinary light.

E. Mass deduced to be present from its gravitational effect but which emits no visible light or other

detectable radiation.

21. Harlow Shapley used globular cluster to show that the

A. Milky Way is just one of many ”island universes”.

B. Solar System is located near the center of the Milky Way.

C. Solar System is located far from the center of the Milky Way.

D. Milky Way is actually a globular cluster itself.

E. Milky Way is not much bigger than the Solar System.

22. galaxies contain large clouds of gas and dust, both young and old stars, but have no obvious spiral

arms or bulges.

A. S0. B. Elliptical. C. Spiral. D. Irregular. E. Barred spiral.
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23. Where would you look if you wanted to observe a star with a low metal content?

A. Between the spiral arms of a galaxy. D. in the spiral arms of a galaxy.

B. In a planetary nebula. E. In an old globular star cluster.

C. In an open star cluster.

24. Astronomers believe a massive black hole exists in the nucleus of the Galaxy. The evidence they provide:

A. large amount of X-ray is observed from the nucleus

B. if there were not a black hole there, all stars in the Galaxy would just drift into space.

C. motions of stars near the center suggest the presence of a small massive object.

D. A and C.

E. A and B.

25. According to the Big Bang model, the photons produced in the earliest universe were

A. infrared and radio waves with large wavelengths. D. hydrogen.

B. gamma rays with very short wavelengths. E. visual light.

C. neutrinos.

26. We know that the universe is expanding because

A. we observe the galaxies getting smaller and smaller every year.

B. the proper motions of galaxies suggest they are moving away from a point.

C. the red shifts detected in the spectra of galaxies are due to the Doppler effect.

D. we observe galaxies disappearing from our view every year.

E. all of the above.

27. Hubble’s Law

A. says that more distant galaxies recede more rapidly than nearby ones.

B. tells us that the universe is expanding.

C. permits us to measure the distances to distant galaxies using their redshifts.

D. implies that the universe had a beginning about 14 billion years ago.

E. all of the above.

28. The cosmic background radiation comes from a time in the evolution of the universe

A. when protons and neutrons were first formed.

B. when the gas in the universe is thin enough for the photons to travel more or less freely.

C. when the big bang first began to expand.

D. the inflationary period.

E. when gamma rays had enough energy to destroy nuclei.

29. Most of the carbon, nitrogen, oxygen, and other heavy elements in the universe were originally produced

in

A. our Sun. D. the Big Bang.

B. massive stars that have evolved long ago. E. interstellar gas clouds.

C. the formation of the Earth.

30. The orbits of young stars

I. are confined to the disk of the Galaxy.

II. are very elliptical.

III. are nearly circular.

IV. are randomly inclined to the disk of the Galaxy.

A. I B. IV C. I & III D. I & IV E. II & IV
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31. The assumption of isotropy states that

A. the universe looks the same at all epochs.

B. the universe looks the same in all directions over sufficiently great distance.

C. the universe looks different from all locations over sufficiently great distance.

D. all of the above.

E. none of the above.

32. What is the approximate distance from the Sun to the center of our Galaxy in light years?

A. 1,000 B. 8,000 C. 25,000 D. 100,000 E. 106

33. Astronomers proposed the presence of dark energy because

A. the expansion of the Universe appears to be accelerating.

B. the expansion of the Universe appears to be decelerating.

C. galaxies appear to be brighter than expected.

D. the Universe appears to become cooler.

E. the Universe appears to become hotter.

34. If the Universe is expanding, would the Solar System eventually expand apart?

A. The Solar System may actually be shrinking now, which makes the Universe LOOK like it is

expanding.

B. No, because there is no planetary redshift.

C. Eventually, but only after a very long time.

D. No, because we are at the center of an expanding Universe.

E. No, its gravity is sufficient to hold it together.

35. If H0 equals 70 km/sec/Mpc, then a galaxy with a radial velocity of 21000 km/sec has a distance of

A. 300 Mpc. B. 2170 Mpc. C. 30 Mpc. D. 0.033 Mpc. E. 147,000 Mpc.

36. The current expansion of the universe is driven mainly by

A. dark energy. C. the mass in stars. E. dark matter.

B. ordinary matter. D. the mass in galaxies.

37. According to Big Bang theory, most of the heliums in the universe were produced when the universe

was about

A. 1 year old. C. 14 billion years old. E. 3 hours old.

B. 3 minutes old. D. 0.001 second old.

38. According to observational data, scientists infer that the universe

A. is close.

B. is open and will expand forever

C. is flat and will expand forever.

D. will expand for a period of time and then re-collapse.

E. none of the above.

39. Which of the following best describes Hubble’s law?

A. More distant galaxies are moving slower away from us.

B. The universe is in a static state.

C. The sun is moving in the Milky Way.

D. no one is allowed to break it.

E. Less distant galaxies move slower away from us.
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40. An elliptical galaxy contains

A. mostly upper-main sequence stars and giants.

B. mostly upper-main sequence stars and gas and dust.

C. roughly equal numbers of upper and lower main sequence stars.

D. mostly white dwarfs and supergiants.

E. mostly lower-main sequence stars and giants.

41. The conclusion that our universe is flat is drawn from

A. measurement of the flatness of Earth’s surface.

B. the belief of scientists.

C. Hubble’s observation.

D. recent observations of the cosmic microwave background.

E. none of above.

42. The universe is hotter in earlier time because

A. it was larger and thinner.

B. it was smaller and denser.

C. it was more homogeneous.

D. it contained more material

E. none of above: the universe is cooler in earlier time

43. An observer far outside our galaxy would best describe our galaxy and the Sun’s position in it as a

A. disk of stars centered on our Solar System.

B. disk of stars with a bulge containing our Solar System.

C. disk of stars with our Solar System near the edge.

D. sphere of stars centered on our Solar System.

E. sphere of stars with our Solar System near the edge.

44. For which of the following objects does Hubble’s Law work?

A. Clouds in the Milky Way. C. Galaxies at large distances. E. All of the above.

B. Local group galaxies. D. Nearby stars.

45. The Universe is said to be closed or open if

A. the density of the Universe is larger or smaller than the critical density.

B. the Universe has or does not have a center and an edge.

C. gravity is strong enough or too weak to stop the expansion in a finite time.

D. A and B.

E. A and C.

46. Quasars must be small because they

A. have high radial velocities. D. radiate huge amounts of energy.

B. are very luminous. E. have luminosities that change rapidly with time.

C. are surrounded by quasar fuzz.
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47. In addition to Hubble’s observation that the Universe is expanding, the best evidence for the Big Bang

comes from

A. dark matter.

B. the cosmic microwave background and the amount of light elements, such as helium, in the

universe.

C. globular clusters.

D. the existence of the sun

E. the Milky Way.

48. What property do galaxies, star clusters, and stars have in common? They all

A. are held together by gravity. D. All of the above.

B. condensed out of clouds of gas. E. None of the above.

C. are composed mostly of hydrogen.

49. Which of the following is not true for the disk of the Milky Way?

A. randomly inclined stellar orbits. D. young stars.

B. circular stellar objects. E. active star formation regions.

C. high metal abundance.

50. Most of the mass of a galaxy is

A. contained in the massive O and B stars in the galaxy.

B. contained in the H I regions of the galaxy.

C. contained in the H II regions of the galaxy.

D. contained in the disk of the galaxy.

E. none of the above: it is in dark matter.
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Key for Exam3

1. A

2. E

3. A

4. C

5. B

6. B

7. B

8. B

9. C

10. B

11. E

12. B

13. C

14. B

15. C

16. C

17. C

18. D

19. B

20. E

21. C

22. D

23. E

24. D

25. B

26. C

27. E

28. B

29. B

30. C

31. B

32. C

33. A

34. E

35. A

36. A

37. B

38. C

39. E

40. E

41. D

42. B



– 9 –

43. C

44. C

45. E

46. E

47. B

48. D

49. A

50. E


