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Please neglect question numbers marked with  XXXXXX
MULTIPLE CHOICE
  1. How do we know what the core of the Earth is made of?
(a) Its high density gives us clues.  (b) Earthquake waves give information about the kind of material.
(c) Deep bore holes allow us to sample all but the inner 10% of the Earth.
(d) Solar neutrinos penetrate the Earth and allow us to take "x-ray" like pictures.   

(e) Both (a) and (b) give evidence.
  2. Auroras are created by
(a) meteor showers.             (b) gases in the upper atmosphere excited by collisions with solar particles.
(c) sunlight reflected off dust in the high atmosphere.  
(d) emission of light by the ozone layer.   (e) none of the above.
  3. The present widening of the Atlantic Ocean is caused by
(a) gravitational forces exerted on the Earth by the Moon.
(b) the Earth expanding as its core material expands as a result of it gradually losing heat.
(c) the tidal force on the Earth exerted by the Sun.  (d) plate tectonic motions associated with convection in the Earth's interior.    (e) magnetic pressure that builds up in the Earth as it spins.
  4. The carbon dioxide and water in the Earth's atmosphere came from
(a) the Sun's outer atmosphere.  (b) nuclear reactions in the earth's core.  (c) volcanic eruptions.
(d) sunlight breaking up hydrogen and turning it into other elements.  (e) none of the above.
  5. Suppose the Earth's rotation axis was not tilted. How would this affect the number of hours of daylight?
(a) There would be more daylight in summer and less in winter.  (b) There would be fewer hours of daylight in summer than in winter.  (c) It would not alter the present situation.  (d) The number of hours of daylight would be the same throughout the year.  (e) It would not affect the number of hours of daylight, but it would make the day only 12 hours long.
  6. The seasons of the Earth result from
(a) the varying speed of the Earth in its orbit.  (b) the Earth being farther from the Sun in winter because of its elliptical orbit.    (c) the tilt of the Earth's axis.  (d) the precession of the Earth's axis.  (e) none of the above.
  7. The Earth's diameter is 27 miles larger at the equator than at the poles. This is because
(a) the Sun's gravitational force is larger at the Earth's equator than at the poles.
(b) the ocean tides are higher at the equator.  (c) the Earth is rotating.  (d) the rocks are softer at the poles.
(e) None of the above.
  8. The precession of the Earth's axis is caused by the gravitational pull of the
(a) Moon acting on a spherical Earth.  (b) Sun acting on a spherical Earth.  (c) Sun and Moon acting on the oceans of the Earth.   (d) Sun and Moon acting on the equatorial bulge of the Earth.   (e) None of the above.
  9. During one year the Earth varies in distance from the Sun by about 3%. We can be sure that this is not the cause of the changing seasons because
(a) seasonal temperatures vary by much more than 3%.    (b) distance has no effect on the heat received from the Sun.     (c) it is summer north of the equator at the same time it is winter south of the equator.
(d) the Earth rotates 365 times faster than it revolves.   (e) None of the above are sufficient arguments.
 10. Most earthquakes are caused, directly or indirectly, by
(a) volcanoes erupting.  (b) tides.  (c) rotation of the Earth.  (d) slow drifting of large continental plates.
(e) friction between the oceans and the land beneath them.
11.  If the axis of rotation of the Earth were perpendicular to the plane of its orbit, which of the following would cease to occur?          (a) Eclipses of the Moon.  (b) Parallax of the stars.  (c) Eclipses of the Sun.(d) The Coriolis effect.  (e) Changing of the seasons.
xxxxxxxx 12. Refraction of light is a demonstration that the velocity of light inside glass must be

(a) the same as it is in free space.   (b) faster than it is in free space.  (c) slower than it is in free space.

(d) variable along its path.  (e) immeasurable.

 13. The color of the sky on a planet with no atmosphere would be
(a) blue.  (b) black.  (c) yellow.  (d) red.  (e) white.
 14. Which of the following observed phenomena gives a compelling argument that the shape of the Earth is a sphere?
(a) Ships appear to vanish over the horizon.  (b) The sky appears to turn around us.
(c) The altitude of the north star increases as you travel north  (d) During some lunar eclipses the Earth's shadow is circular.    (e) During all lunar eclipses the Earth's shadow is circular.
  15. A demonstration with a laser beam and chalk dust illustrates
(a) the scattering of light.  (b) different colors of light.  (c) the particle nature of light.
(d) the Doppler effect.       (e) none of the above.
 16. The Moon probably formed when
(a) it was captured from Venus early in the system's history.  (b) it condensed from ices in the Earth's early atmosphere.     (c) matter was blasted out of the Earth by a huge impacting planetesimal.
(d) its matter was ejected in a huge series of volcanic eruptions.  (e) None of the above make any sense.
 17. One reason the Moon has no atmosphere is because
(a) the Earth's gravity has stripped it off.  (b) the Sun's gravity has stripped it off.  (c) the Moon's gravity is too weak to hold it.
(d) the Moon's gravity is so strong that gas can't escape from the surface rock.       (e) None of the above.
 18. The Moon
(a) does not rotate.   (b) rotates keeping the same face to the Earth.    (c) rotates so that its spin rate matches its orbital rate around the Earth.     (d) rotates three times for each orbit of the Earth.   (e) Only (b) and (c).
 19. If the Moon were new tonight, when is the earliest a lunar eclipse could occur?
(a) tonight  (b) tomorrow  (c) two weeks from now  (d) a month from now
(e) It is impossible to tell from the available information.
 20. Lunar rays are
(a) bright spots seen inside some craters.
(b) long narrow light-colored streaks of pulverized rock forming a radial pattern around some craters.
(c) bright flashes from otherwise inactive volcanic peaks seen when the Moon is full.
(d) bright flashes seen during a lunar eclipse.  (e) cracks in the lunar crust that radiate away from some craters.
 21. Lunar rilles are
(a) narrow canyons.  (b) peculiar square craters seen in some mare.
(c) narrow bright lines that form a radial pattern around some craters.
(d) the raised ridges of ancient craters.  (e) mountain peaks at the center of some volcanic craters.
 22. The lunar highlands are
(a) lighter colored than the dark mare basins.  (b) more heavily cratered than the maria.
(c) composed of less dense rock than the maria.  (d) older than the mare.  (e) all of the above.
 23. What is the Moon's phase when a total lunar eclipse occurs?
(a) New.  (b) First quarter.  (c) Full.  (d) Third quarter.  (e) A lunar eclipse can happen at any lunar phase.
 24. The smooth texture of lunar maria result from
(a) wind erosion.  (b) meteor showers sand-blasting the surface smooth.
(c) alternate freezing and thawing of subsurface ice.  (d) lava flowing into impact features and solidifying.
(e) The maria aren't smooth. They are the most heavily cratered regions on the Moon.
 25. Lunar eclipses are sometimes a deep coppery-red color because
(a) the Moon is lighted by sunlight passing first through Earth's atmosphere
(b) the Moon cools off so much that is glows red.   (c) sunlight reflected off Earth's oceans is usually red.
(d) red is the Moon's true color.   (e) wrong: only solar eclipses are brightly colored.
 26. The ocean tides raised by the Sun and the Moon on the Earth reinforce each other when
(a) the phase of the Moon is first or third quarter.   (b) the phase of the Moon is new or full.
(c) the Earth is closest to the Sun.   (d) the Moon is closest to the Earth.   (e) none of the above.
 xxxxxxxx27. Astronauts living at a future base on the Moon would find that one or more of the following effects would not occur there. Which would not occur on the Moon?

(a) Parallax of the stars.  (b) The Coriolis effect.   (c) Sunrise and sunset.

(d) Rising and setting of the Earth.   (e) None of the above would happen there.
 28. If the Moon were totally eclipsed for us, an astronaut on the Moon, facing us, would see
(a) a total eclipse of the Sun.   (b) a total eclipse of the Earth.   (c) nothing unusual.
(d) much longer shadows of lunar mountains.   (e) a large dark shadow moving across the surface of the Earth.
xxxxxxxxx 29. Astronauts on the Moon looking at the Earth would see each of the following effects except one. Which of the following would not happen?

(a) The Earth would appear 4 times larger than the Moon does to us on Earth.    (b) The Earth would appear to rotate.  (c) The Earth would rise in the east and set in the west.    (d) The Earth would be stationary in the sky.

(e) The Earth would display the same set of phases that the Moon displays each month.

 30. Ancient astronomers knew that the Moon shines by reflecting sunlight. They deduced this fact from the
(a) color of the Moon.  (b) phases of the Moon.   (c) motion of the Moon.   (d) tides.   (e) brightness of the Moon.
 31. We have leap years because
(a) every four years the Earth changes its direction in its orbit.    

(b) we need to adjust clocks for the slow down of the Earth's rotation rate.
(c) the year is approximately 365.25 days long, not an even 365 days.
(d) the month is not exactly 30 days long.   (e) the week has 7 days not 7.25 days.
 32. The sidereal day is
(a) the time interval between successive crossings of the meridian by a star.
(b) shorter than the apparent solar day.   (c) equal to 24 hours.   (d) both (a) and (b).       (e) both (a) and (c).
 33. Which of the following years will not be a leap year?
(a) 1996 (b) 2000    (c) 2004     (d) 2100     (e) Correction: all of the above are leap years.
xxxxxxxxx 34. Turbulence in Earth's atmosphere causes which of the following phenomena?

(a) The Doppler effect.    (b) Wien's Law.   (c) Blackbody radiation.   (d) Interference.    (e) Star twinkling.
35.How can we measure the Solar System's age?

A.
From the amount of hydrogen in Earth rocks.

B.
From the ratio of hydrogen in the Earth's atmosphere compared with that in its crust.

C.
From the ratio of radioactive materials in samples of the oldest rocks.   (D)  From how long it takes light to cross the Solar System.    (E)
From the speed with which distant galaxies move.

36.
What is meant by the solar nebula?

A.
A cloud of gas around the outer edges of the Solar System.  (B) Another name for the Sun's outer atmosphere.

C.
Another name for our galaxy, the Milky Way.   (D)
The disk of gas from which the Sun and planets formed.

E.
Gas ejected from the Sun which fills the inner Solar System.
37.
The flat shape of the Solar System results from


A.
a collision of the early system with another cloud that squashed it.


B.
intense magnetic fields in the early Solar System.


C.
both a and b


D.
rotation of the original cloud from which it formed.


E.
the statement is false. The system of the planets is not flattened.

38.
The terrestrial planets are rocky because

A.
the Sun's gravity drew primarily heavy elements into the inner part of the early Solar System.

B.
the Sun converted all the hydrogen and helium in the inner Solar System into iron and nickel.

C.
once planetesimals formed, the rocky ones drifted inward and the icy ones moved outward in the Solar System.

D.
only rocky material was able to condense in the hot inner part of the early solar nebula.

E.
The statement is misleading in that the terrestrial planets are not appreciably more rocky than Jupiter or Saturn.

39.
The cratered surfaces on many planets and satellites are evidence that

A.
volcanic activity was common in the early Solar System.

B.
aliens waged a nuclear war in the early Solar System.

C.
gravity was much stronger in the past than now.

D.
remnant planetesimals and their fragments bombarded the surfaces.

E.
The statement is misleading. Very few solid bodies in the Solar System show craters.

xxxxxxxxx40.
One place where newly-forming stars have been found is

A.
the Kuiper Belt      B.
the Oort Cloud    C.
just beyond the asteroid belt

D.
the Nova Nebula    E.
the Orion Nebula

41.
The reason that there are two main types of planets is that

A.
the Sun gravity drew iron and silicate chunks close to it as the planets formed.

B.
hydrogen and helium, being light gases, drifted to the outer parts of the Solar System where the outer planets condensed.      C.
the Sun's magnetic field drew iron and silicates inward as planets formed.  

           D.
the Sun's heat prevented ices and gases condensing near it.  E.
None of the above.

42.
Which of the following statements about the formation of the planets is incorrect?

A.
The solar nebula resembled a rotating disk.     B.   Random collisions among the rocky grains led to the formation of planetesimals.    C.   The planetesimals grew in size through gravitational accretion.

D.
The terrestrial planets are small and rocky, in comparison with the Jovian planets, because hydrogen and helium escaped from the inner part of the solar nebula.

E.
None of the above.

43.
More than 99% of the mass of the solar system is contained in

A.
the Earth.     B.    the Sun.      C.   the Jovian planets.        D.
Jupiter.

44.
Which of the following sets of planets has locations in the inner solar system, relatively small diameters, and high densities?


A.
Mercury, Venus, Earth, Mars.   B. Earth, Mars, Jupiter, Saturn.    C.   Jupiter, Saturn, Uranus, Neptune.


D.
Mercury, Venus, Uranus, Pluto.

45.
What were planetesimals?


A.  Interplanetary grains.        B.  Bodies, as massive as the Earth, that formed the cores of the giant planets.     

 C.
An intermediate size body that combined with others to form planets.


 D.
Interstellar bodies captured by the Sun soon after if formed.

46.
Differentiation refers to


A.
planets forming two types around the Sun.     B.
the creation of the primordial background radiation.


C.
the settling of heavy elements—like iron—to the center of an object.     


D.    the break up of the Earth's crust into plates that move.        E.
  none of the above.

47.
The enormous volcanoes along the Tharsis Ridge are found on the planet


A.
Venus.           B.
Earth.              C.
Mars.               D.
Mercury.           E.
None of the above.

48.
The high temperature on the surface of Venus is caused by


A.
its intense volcanic activity.              B.
tidal forces generated by its small but dense Moon.


C.
the extreme radioactivity of its atmosphere.        D.
trapping of solar energy by the carbon dioxide in its atmosphere.        E.
none of the above. Venus isn't so hot as all that.

49.
Astronomers are convinced that Mars once had significant amounts of liquid water because


A.
huge subsurface deposits of ice have been seen with x-ray telescopes.


B.   each Martian summer large lakes form as the polar caps melt.   C.  there is an huge amount of water vapor in the dense Martian clouds.      D.  the surface has many canyons that appear to have been cut by running water.


E.   The statement is false. Mars appears to have always been extremely dry.

50.
The planet with essentially no atmosphere is


A.
Venus.           B.    Mars.                C.    Mercury.            D.   Earth.      E. not applicable to any planet listed.

51.
The planet with a dense hydrogen/methane atmosphere is


A.
Venus.           B.
Mars.                C.
Mercury.           D.
Earth.   E.
not applicable to any planet listed.

52.
The planet with a nitrogen-rich atmosphere is


A.
Venus.           B.
Mars.               C.
Mercury.          D.
Earth.   E.
 not applicable to any listed planet.

53.
On the surface of Mars we observe


A.
giant volcanoes.         B.    polar caps.          C.   vast canyons.       D.   dry riverbeds.      E.   all of the above.

54.
Astronomers think a meteorite that may show signs of ancient life came from Mars because


A.   the rock is reddish.


B.
from the angle of the hole it punched in the Earth, they can tell it came from Mars.


C.
they found mysterious writing on it that has been translated and says "King Marloo of Mars."


D.
the life forms are based on a totally different biochemistry than terrestrial life forms.


E.
the rock contains gas bubbles whose composition matches the Martian atmosphere.

55.
We see few impact craters on the slopes of large Martian volcanoes. What does that tell us about the volcanoes?


A.
They are relative recent geologic features.        B.
They repel in falling meteoroids.        C.
There have never been rivers on the volcano slopes.           D.
They produce lava which is laid down in very thin layers.

56.
The scarps which cut across the surface of Mercury probably were


A.
cut by flowing lava.    B.    produced by impacts.        C.    formed when the crust buckled as Mercury cooled.


D.
formed when crustal plates ran together during plate tectonics.

57.
The rings of Saturn are probably made of


A.
hot gas bound to the planet by gravity and inside Roche's limit.     B.   chunks of rock many miles in diameter captured from the asteroid belt.      C.
an immense solid disk of ice partially melted at Cassini's division by heat generated by Saturn.   D.
numerous small icy pieces, yards to inches in diameter, each moving in its own orbit.


E.
none of the above.

58.
           has an atmosphere rich in hydrogen and hydrogen compounds such as methane .


A.
Jupiter.     B.    Saturn.     C.   Uranus.          D.    Pluto.          E.  Applicable to more than one planet listed.

59.
Its orbit crosses Neptune's orbit.


A.
Jupiter.    B.    Saturn.      C.
Uranus.        D.    Pluto.         E.  Applicable to more than one planet.

60.
The rings seen around the Jovian planets lie


A.
inside the planet's upper atmosphere.   B.
inside the planet's Roche Limit.   C.  near the planet's second orbit focus.   D.  at the place where the planet's and Sun's gravity cancel out exactly.      E.    None of the above.

61.
Jupiter has a large equatorial bulge because


A.    it has such a strong magnetic field.                B.
it is so rich in hydrogen.      C.
of tidal forces exerted by its satellites.   D.    it rotates so rapidly.         E.  None of the above.

62.
The odd tilt to Uranus' rotation axis may have been caused by


A.
the asteroid Gaspra passing so close to Uranus that its gravity pulled it over.


B.
a collision with a large planetesimal during its formation.   C.    the Sun's gravity pulling it over.


D.
Jupiter's gravity.         E.    the event that tossed Pluto out of its system of Moons.

63.
Pluto is the planet


A.
with four large "Galilean" moons.     B.
with the lowest density.       C.
strongly marked with clouds belts and zones.       D.
whose Moons orbit highly inclined to the ecliptic.


E.
that is icy with a thin methane atmosphere.

64.
Jupiter is the planet


A.
at this time farthest from the Sun.          B.  with the lowest density.      C.
strongly marked with belts and zones.   
D.  whose Moons orbit highly inclined to the ecliptic.     E.
that is icy with a thin methane atmosphere.      

65.
           is a moon larger than Mercury and with an atmosphere.

          
A.
Titan       B.  Ceres        C.  Hyperion      D.   Maximus         E.
 Io

66.
This planet may have suffered a major impact at birth that tipped its rotation axis.

          
 A.   Titan.     B.  Ceres.       C.  Uranus.        D.   Jupiter.             E. 
Io.

67.
Miranda is a remarkable moon in that it


A.
is a captured asteroid.      B.
has been smashed and re-assembled.


C.
causes gaps in the rings of Saturn.     D.
is really two moons in a close orbit.      E.
all of the above.

68.
The very strong magnetic field of Jupiter (as compared to Earth's) is due to


A.
Jupiter's more rapid rotation.    B.
  Jupiter's large region of liquid metallic hydrogen.


C.
Jupiter's stormy atmosphere.    D.
  all of the above.      E.
both a and b

69.
Which of the following statements about the rings of Saturn is incorrect?


A.
The rings lie in the equatorial plane of Saturn.   B.
The rings consist of thousands of ringlets.


C.
The ring particles are rocks coated with ice.


D.
The ring particles range in diameter from about 0.01 cm to about 10 meters.


E.
The particles in the different rings orbit Saturn with the same period.

70.
A distinctive feature that sets Triton apart from other large Moons is


A.
its retrograde orbital motion.    B.   its size.     C.
the composition of its interior.


D.
its density.     E.    none of the above.

71.
Which of the following statements about Saturn is incorrect?


A.
It is composed primarily of molecular hydrogen and helium
B.   Its magnetic field is stronger than the Earth's.    

C.   
 Its rings consist of thousands of ringlets.    D.   Its satellite, Titan, has a thin atmosphere of CO2. 

E.
None of the above.

72.
Jupiter emits about twice as much energy as it absorbs from sunlight. What is the origin of the excess energy?


A.
Energy stored from the origin of Jupiter.   B.   The greenhouse effect.    


 C.  
A slowing of the rotation rate of Jupiter.    D.   Nuclear reactions.

73.
How do we know that the surface of Io was formed very recently?


A.
It has no impact craters.      B.
It is still hot from radioactive decays.


C.
No rocks have yet had a chance to form. 
D.   The planet is larger than it would be if it were very old.

74.
Why do astronomers strongly suspect that there is an ocean of liquid water beneath the icy surface of Europa?


A.
The surface shows many deep impact craters.


B.
The surface is broken into many pieces that resemble arctic ice fields.


C.
Geysers have been seen erupting on Europa.


D.
There are gaps in the icy surface through which liquid water has been seen.

 75.
Which statement best describes the moons of Uranus?


A.
They all orbit the planet in alignment with the ecliptic.    

B.
They are named for characters in the plays of Shakespeare.    

C.  
They are all the same diameter.    D.   They are featureless icy spheres.
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