AST-110

      Final Exam

Name ________________________

To receive full credit his exam must be submitted by the beginning of class period on
Monday, December 11
1. Our most detailed knowledge of the Jovian planets comes from

a. spacecraft exploration

b. the Hubble Space Telescope

c. ground based visual telescopes

d. ground based radio telescopes

2. Which planet’s pole can remain in darkness for 42 years then have constant daylight for 42 years?

a. Jupiter

b. Saturn

c. Uranus

d. Neptune

3. What would Jupiter have needed to become a star?

a. a larger satellite system

b. more uranium to ignite nuclear fission reactions in the core

c. a different chemical composition

d. enough mass to make the planet hotter

4.  Studying the magnetospheres of the Jovians has allowed us to measure their
a. orbital period

b. rotation rates

c. orbital ellipticity

d. gravity

5. The Great Red Spot is

a. Neptune’s largest atmospheric feature

b. always located within 10 degrees of Jupiter’s north pole

c. a large cyclonic storm on Jupiter

d. composed primarily of iron oxide

6. The two outer Jovians appear bluish in color because
a. methane gas in their atmospheres absorbs red light well

b. ammonia absorbs blue light well

c. hydrogen and helium are both blue in large concentrations

d. dust in the atmosphere scatters blue light well

7. Which planet had the Great Dark Spot in 1989 but had lost it by 1995?

a. Neptune

b. Uranus

c. Jupiter

d. Saturn

8. Of the Jovian planets which generates the least internal heat?

a. Jupiter

b. Saturn

c. Uranus

d. Neptune

9. What is the source of Jupiter’s intense radio waves and magnetism?

a. charged particles trapped in Jupiter’s solid iron core similar to Earth

b. liquid metallic hydrogen swirling in the rapidly spinning mantle

c. the ionized sulfur ejected into a torous around Jupiter by Io

d. a liquid iron and nickel outer core, just like Earth’s

10. Which two Jovians have magnetic field tilts that are not along their rotation poles?

a. Uranus and Neptune

b. Jupiter and Saturn

c. Jupiter and Neptune

d. Saturn and Uranus

11. What is thought to cause Io’s volcanism?
a. Jupiter’s magnetosphere

b. Jupiter’s gravity

c. tidal stresses from both Jupiter and Europa

d. radioactive decay

12. In size and density, both Io and Europa resemble

a. Mercury

b. our Moon

c. Pluto

d. Mars

13. Of the Jovian satellites which shows the oldest, most cratered surface?

a. Enceladus

b. Triton

c. Ganymede

d. Callisto

14. The largest moon in the solar system, bigger but not as massive as Mercury, is

a. Enceladus

b. Triton

c. Ganymede

d. Callisto

15. A moon with a smooth, uncratered surface would imply
a. meteorites have never struck the moon

b. the surface is very young

c. a strong magnetic field surrounds the moon

d. the surface is completely liquid

16. Which of the following moons has the densest atmosphere?

a. Titan

b. Io

c. Triton

d. our own Moon

17. At titan, the oceans are mad of liquid

a. water

b. carbon dioxide

c. ethane

d. nitrogen

18. The grooves and ridges on Ganymede are thought to
a. be due to crustal tectonics motion

b. have formed within the last thousand years

c. be part of an ongoing volcanic process

d. be due to the moon’s rapid rotation

19. The erupting geysers of nitrogen gas on Triton

a. can be viewed from ground-based telescopes
b. are caused by a yet unknown internal energy source

c. produced large liquid oceans

d. are increasing the moon’s rotation rate

20. Which Jovian moon shows the most diverse terrain, suggesting a violent impact broke it into many pieces, some of which reformed as a jumbled puzzle?

a. Io

b. Ganymede

c. Enceladus

d. Miranda

21. Which moon of Saturn shows the largest impact crater, relative to its size?
a. Titan

b. Callisto

c. Mimas

d. Miranda

22. Why are the rings of Saturn so bright?

a. they are made of frozen metallic hydrogen

b. they are made of young, fresh water ice

c. they are made of glassy beads expelled by the volcanoes of Enceladus

d. they are made of metallic iron

23. Which of the following statements about Jupiter’s rings is true?

a. they lie inside Jupiter’s Roche Limit

b. they are larger than Saturn’s but darker

c. they are made of material ejected by Europa’s volcanoes

d. they were discovered by Galileo at the same time he discovered the moons

24. Inside the Roche Limit

a. is where moons form

b. ring systems cannot exist

c. there is a gap in a planet’s magnetic field

d. large moons are torn apart

25. Which moon orbits a planet only twice as big as it is?

a. our Moon

b. Triton

c. Charon

d. Miranda

26. The planet Pluto is most similar to 

a. Europa

b. our Moon

c. Triton

d. Mercury

27. What is so unusual about Pluto’s orbit?

a. it lies exactly on the ecliptic

b. it has the lowest eccentricity of any planet’s orbit
c. it has an unexpectedly short orbital period

d. it is the most inclined to the ecliptic of the 9 planets

28. How many days does it take the Sun to rotate?

a. 25 days

b. 31 days

c. 36 days

d. different latitudes rotate at different rates, so all of the above are correct

29. The Sun’s average density is almost exactly the same as

a. Jupiter

b. Saturn

c. the Earth

d. our Moon

30. Which of the following is NOT associated with the active Sun?

a. sunspots

b. prominences

c. aurora

d. granulation

31. Typically a granule in the photosphere is about

a. the size of a city, 20 – 30 km across

b. the size of Texas, about 1000 km across

c. the size of our Moon, about 3000 km across

d. as big as Jupiter, around 100,000 km across

32. What two energy transport mechanisms, in order from outside the core to the surface, are found in the Sun?

a. convention, conduction

b. conduction, radiative diffusion

c. radiative diffusion, convection

d. conduction, convection

33. The outward pressure of hot gas in the Sun

a. is balanced by the inward gravitational pressure

b. is increasing the Sun’s diameter

c. is cooling the photosphere

d. weakens the magnetic field

34. The solar winds blow outward from

a. sunspots

b. flares

c. the entire photosphere

d. coronal holes

35. The solar wind is composed of fast-moving particles which are

a. mostly protons and electrons

b. mostly photons and electrons

c. mostly photons and neutrinos

d. mostly gamma rays and ultraviolet light

36. A loop of gas following the magnetic field lines between sunspots’ poles is

a. a flare

b. a prominence

c. a coronal mass ejection

d. a ray

37. How long does the sunspot cycle last, on average?

a. between 25 and 35 days

b. about 7 years

c. about 11 years

d. about 76 years

38. Sunspots appear dark because 

a. they have a different composition than the rest of the photosphere

b. they are cooler than the surrounding photosphere

c. they have much less of a magnetic field than the rest of the photosphere

d. they are holes in the photosphere

39. The most striking example of solar variability on record was the 

a. Maunder Minimum from 1645 – 1715

b. Sporer Minimum that doomed the Anasazi

c. Dust Bowl drought of the 1930’s

d. there is no such thing as solar variability

40. Suppose a large solar flare is detected optically. How long until the radio interference it would cause would arrive?

a. 8.5 minutes later

b. about 12 hours later

c. about 4 days later

d. simultaneously

41. The critical temperature the core must reach for a star to shine by fusion is

a. 5800 K

b. 10,000 K

c. 10 million K

d. 100 million K

42. In the proton-proton cycle, the helium atom and neutrino have less mass than the original hydrogen. What happens to the ‘lost’ mass?

a. it is recycled back into hydrogen

b. it is converted to energy

c. it is transformed into electrons

d. conservation of mass dictates no mass can be lost

43. Today the primary source of the Sun’s energy is
a. gravitational collapse of the helium core inward

b. dark energy

c. the weak force creating energy from uranium decay

d. the strong force fusing hydrogen into helium

44. The spectral type of a star measures its
a. luminosity

b. chemical composition

c. size

d. mass

45. Which of the following types of stars would be the hottest?

a. A0

b. B0

c. G2

d. K9

46. What can be said with certainty about a red star and a blue star?

a. the red star is more massive than the blue star

b. the blue star is hotter than the red star

c. the red star has a greater radial velocity than the blue star

d. the blue star is much older than the red star

47. The H-R Diagram plots a star’s

a. temperature and mass

b. radius and luminosity

c. temperature and luminosity

d. age and mass

48. What is the basic property of a star that determines where it lies on the main sequence?

a. its age

b. its composition

c. its distance 

d. its mass

49. A star near the lower right of the H-R diagram is likely to be

a. red, with high luminosity

b. red, with low luminosity

c. hot, very bright and large

d. hot, with low luminosity

50. In general, what can be said about type O and B stars compared to type K and M stars?
a. they are hotter and younger

b. they are hotter and older

c. they are cooler and younger

d. they are cooler and older
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