
Group A




Question 1	1 / 1 point
Which of the following is closest to the Sun?

[image: ]    Saturn. [image: ]Pluto.
[image: ]   [image: ]    Mercury.

[image: ]    a comet in the Oort cloud [image: ]    Earth.
Question 2	1 / 1 point
How long does it take light from the Sun to get to Earth? [image: ]    a few hours
[image: ]    several days [image: ]    a few seconds [image: ]    a half hour
[image: ]   [image: ]    a few minutes
Question 3	0 / 1 point
On the Cosmic Calendar about when did the solar system begin to form?

[image: ]    Around the spring equinox – March 21 [image: ]   [image: ]    January 1
[image: ]    Around the summer solstice – June 21

[image: ]   [image: ]    Somtime around Labour Day – September 1 [image: ]    About mid-November
Question 4	1 / 1 point

On the Cosmic Calendar all of recorded history occurred beginning when?

[image: ]    December 25

[image: ]    December 31 around noon [image: ]    December 1
[image: ]   [image: ]    December 31 within the last minute of this last day of the year.

[image: ]    December 30 around noon
Question 5	0 / 1 point
The order of the planets beyond Earth, away from the Sun, is [image: ]    Mars, Saturn, Jupiter, Uranus, Neptune, Pluto [image: ]    Mars, Jupiter, Uranus, Saturn, Neptune, Pluto
[image: ]   [image: ]    Venus, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto [image: ]    Mars, Venus, Jupiter, Saturn, Uranus, Neptune, Pluto
[image: ]   [image: ]    Mars, Jupiter, Saturn, Uranus, Neptune, Pluto
Question 6	1 / 1 point
In our journey outward from the Sun what is a feature you notice about the spacing of the planets?

The spacing between the planets is actually quite random with some spaces [image: ]    being small followed by a huge spacing outward to the next one and then a
small spacing and so on.

[image: ]    They are all pretty much evenly spaced

[image: ]The largest planets are closer to the Sun while the smaller Earth-like planets are much farther from the Sun.

[image: ]    What’s most interesting is that some planets share the same orbit.

[image: ][image: ]The inner planets are grouped together and relatively close to the Sun while the planets from Jupiter out to Neptune are spaced much further apart.

Question 7	1 / 1 point
Which of the following best describes the Milky Way Galaxy?

[image: ][image: ]a spiral galaxy with a disk about 80,000 light-years in diameter and containing between 100 billion and 1 trillion stars

[image: ]a spherically shaped collection of about 1 million stars that is about 100 light- years in diameter

[image: ]a spherically shaped collection of stars including our solar system and about a dozen other solar systems, stretching about 4 light-years in diameter

[image: ]a spiral galaxy with a disk about 80,000 light-years in diameter and containing about 100,000 stars

[image: ]a spiral galaxy with a disk about a billion kilometres in diameter and containing between 100 million and 1 billion stars

Question 8	1 / 1 point
What is a light-year?

[image: ]    The average distance between the Sun and the Earth.

[image: ]    The time is takes light to travel across the Milky Way galaxy.

[image: ]   [image: ]    The distance light travels in one year.

[image: ]    The time for light to travel to Earth from the Andromeda galaxy. [image: ]    The time is takes light to get to the nearest star, Proxima Centauri.
Question 9	0 / 1 point
What is the largest object in the solar system?

[image: ]     Ceres, the largest asteroid in the asteroid belt [image: ]     Earth, of course
[image: ]    [image: ]     The Sun [image: ]    [image: ]     Jupiter
[image: ]     Neptune
Question 10	1 / 1 point
Which of the following is largest?

[image: ]1 Astronomical Unit

[image: ]     distance to the nearest star (other than our Sun) [image: ]    [image: ]     size of a typical galaxy
[image: ][image: ]     size of Pluto's orbit 1 light-year
Question 11	1 / 1 point
On the Cosmic Calendar (where the age of the universe in condensed into the equivalent to one
calendar year) most of recorded history takes up what portion of the “year”?

[image: ]     the last few minutes of the year [image: ]    [image: ]     the last few seconds of the year
[image: ]     the last few days of the year [image: ]     the last few weeks of the year [image: ]     the last few months of the year
Question 12	1 / 1 point
Which of the following is furthest from the Sun?

[image: ]     Neptune [image: ]Pluto
[image: ]    [image: ]     a comet in the Oort cloud

[image: ]     an asteroid in the asteroid belt [image: ]     a comet in the Kuiper belt
Question 13	1 / 1 point
The solar system consists of

[image: ]  The inner planets (Mercury, Mars, Earth, Venus) plus the Sun [image: ]  All of the stars in our galaxy
[image: ][image: ]  The Sun plus the asteroids and comets The Sun, Moon and stars in our galaxy

[image: ][image: ]The Sun and its planets, asteroids and comets

Group B


Question 14	1 / 1 point
What makes the North Star, Polaris, special? [image: ]     It is the brightest star in the sky.
[image: ]    [image: ]     It appears very near the north celestial pole.

[image: ]     It can be used to determine your longitude on Earth. [image: ]     It is the star straight overhead.
[image: ]     It is the star directly on your northern horizon.
Question 15	0 / 1 point
We can't detect stellar parallax with naked-eye observations. Which of the following would make parallax easier to observe?

[image: ]     speeding up the Earth's orbital motion [image: ]     slowing down the Earth's orbital motion
[image: ]     speeding up the precession of the Earth's axis [image: ]     getting away from streetlights
[image: ]    [image: ]     increasing the size of the Earth's orbit
Question 16	1 / 1 point
The ecliptic is the apparent path of the Sun moving how? [image: ]    [image: ]     eastward among the stars
[image: ]     northward among the stars [image: ]     northeastward among the stars
[image: ][image: ]     southwestward among the stars westward among the stars


What happens during the apparent retrograde motion of a planet?

[image: ]     The planet rises in the west and sets in the east.

[image: ]     The planet moves through constellations that are not part of the zodiac. [image: ]     The planet moves backward through the sky.
[image: ]     The planet moves backward in its orbit around the Sun.

[image: ][image: ]The planet appears to move westward with respect to the stars over a period of many nights.

Question 18	1 / 1 point
Patterns of stars in constellations hardly change in appearance over times of even a few thousand years. Why?

[image: ]Although most stars move through the sky, the brightest stars do not, and these are the ones that trace the patterns we see in the constellations.

[image: ]Stars within a constellation move together as a group, which tends to hide their actual motion and prevent the pattern from changing.

[image: ]     Stars are fixed and never move.

[image: ]Stars move, but they move very slowly only a few kilometres in a thousand years.

The stars in our sky actually move rapidly relative to us thousands of  [image: ]    [image: ]     kilometres per hour but are so far away that it takes a long time for this
motion to make a noticeable change in the patterns in the sky.

Question 19	1 / 1 point
Which of the following statements about the ecliptic plane is not true? [image: ]     During a solar eclipse, the Moon lies in the ecliptic plane. [image: ]     It is the plane of the Earth's orbit around the Sun.
[image: ][image: ]    [image: ]     It is the plane of the Moon's orbit around the Earth. [image: ]     The nodes of the Moon's orbit lie in the ecliptic plane.
During a lunar eclipse, the Moon lies in the ecliptic plane.
 (
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On the summer solstice in June, the Sun will be directly above	and all locations north of	will experience daylight all day.

[image: ]     The Tropic of Capricorn: the Antarctic Circle [image: ]     The Tropic of Capricorn; the Arctic Circle
[image: ]    [image: ]     The Tropic of Cancer; the Antarctic Circle [image: ]     The Equator; Edmonton
[image: ]    [image: ]     The Tropic of Cancer: the Arctic Circle
Question 21	1 / 1 point
Which of the following statements about sidereal and solar days is not true?

[image: ]     The time it takes for a star to make one circuit of our sky is one sidereal day. [image: ]     A solar day represents more than 360 degrees of rotation for the Earth.
[image: ]     The time it takes for the Sun to make one circuit of our sky is one solar day. [image: ]     A solar day is 4 minutes longer than a sidereal day.
[image: ]    [image: ]     The time it takes for the Moon to make one circuit of our sky is one solar day. Question 22	1 / 1 point
Which of the following statements is true?

[image: ]      A) Both the Northern and Southern hemispheres receive the same amount of sunlight on the equinoxes.

[image: ]      B) Both the Northern and Southern hemispheres receive the same amount of sunlight on the solstices.

[image: ]      C) The Northern Hemisphere receives the most direct sunlight on the summer solstice.

[image: ]      D) The Southern Hemisphere receives the most direct sunlight on the summer solstice.

[image: ]    [image: ]      E)  Both A and C are true.
Question 23	1 / 1 point
 (
Question 
2
0
) (
0 / 1 point
)


[image: ]     directly overhead

[image: ]     23.5 degrees above the North Pole, along the meridian.

[image: ][image: ]     The answer depends on whether its winter or summer. [image: ]     30 degrees up, due West
[image: ]on the northern horizon

Question 24	1 / 1 point
Which of the following statements about lunar phases is true?

[image: ]It is possible to have two full moons during November, but not during December.

[image: ]     The time between new moons is two weeks.

[image: ]The time from one new moon to the next new moon is the same as the time from first-quarter moon to third-quarter moon.

[image: ]     The full moon sometimes rises around midnight.

[image: ][image: ]It is possible to have two full moons during January, but not during February.

Question 25	1 / 1 point
Each cycle of the Earth’s precession takes about

[image: ]     2,600 years

[image: ]     2,600 light-years

[image: ]    [image: ]     26,000 years

[image: ]     26,000 light-years [image: ]     None of the above
Question 26	1 / 1 point
What conditions are required for a solar eclipse?

[image: ]The phase of the Moon must be full, and the Moon's orbital plane must lie in the ecliptic.
 (
You are standing on the Earth's equator at midnight. Which way is Polaris, the North star?
)

[image: ]The phase of the Moon must be full, and the nodes of the Moon's orbit must be nearly aligned with the Earth and the Sun.

[image: ]The phase of the Moon can be new or full, and the nodes of the Moon's orbit must be nearly aligned with the Earth and the Sun.

[image: ]The phase of the Moon must be new, and the Moon's orbital plane must lie in the ecliptic.

[image: ][image: ]The phase of the Moon must be new, and the nodes of the Moon's orbit must be nearly aligned with the Earth and the Sun.

Question 27	1 / 1 point
Suppose you live on the Moon. How long is a day (i.e., from sunrise to sunrise)?

[image: ]  23 hours, 56 minutes [image: ]  [image: ]  a lunar month
[image: ]  24 hours [image: ]  a year
[image: ]  about 18 years Group C

Question 28	1 / 1 point
Right ascension is expressed in

[image: ]    [image: ]     Hours, minutes and seconds from 0 to 24 hours [image: ]     Hours per day
[image: ]     Metres

[image: ]     Degrees from 0 to 360 [image: ]     Light-years
Question 29	1 / 1 point
[image: ]Which of the following is the reason for the solar day being longer than a sidereal day? the tilt of the Earth's axis


[image: ]     the non-circular orbit of the Earth around the Sun [image: ]     precession of the Earth's axis
[image: ]     the Earth year being a non-integer number of Earth days

[image: ][image: ]the combined effect of the rotation of the Earth and its orbit about the Sun

Question 30	1 / 1 point
Which of the following best describes the tropic of Cancer?

[image: ]     It is a place where the Sun is directly overhead at noon on the spring equinox.

[image: ][image: ]It is a place where the Sun is directly overhead at noon on the summer solstice.

[image: ]     It is a place where the Sun appears to remain stationary in the sky. [image: ]     It is another name for the equator.
[image: ]     It is any place where it is always very warm.
Question 31	0 / 1 point
Mercury is in superior conjunction with the Earth when it is

[image: ]     Perfectly in line with the Earth, the Sun, and Venus.

[image: ]Perfectly in line with the Sun and Earth with the Earth between the Sun and Mercury.

[image: ]    [image: ]     Perfectly in line with the Earth and Polaris but on the other side of the Sun.

[image: ]     Perfectly in line with the Sun and Earth and in between them.

[image: ]    [image: ]     Perfectly in line with the Sun and Earth but on the side opposite the Sun.
Question 32	1 / 1 point
Suppose you lived at the Earth's equator. Which of the following statements would not be true?

[image: ]     The south celestial pole is directly on your horizon, due south.

[image: ]Every day of the year, the Sun is above your horizon for 12 hours and below it for 12 hours.


through 50 degree altitude in the south, to due west on the horizon.

[image: ]The north celestial pole is directly on your horizon, due north (with Polaris quite nearby).

[image: ]No stars are circumpolar.

Question 33	1 / 1 point
Day and night are caused by

[image: ]     the tilt of the Earth on its axis

[image: ]    [image: ]     the rotation of the Earth on its axis

[image: ]     the revolution of the Moon around the Earth

[image: ]a combination of the rotation of the Moon around the Earth and the Earth around the Sun

[image: ]     the revolution of the Earth around the Sun
Question 34	1 / 1 point
Latitude in stellar coordinates is known as

[image: ]     Declination Ascension [image: ]    [image: ]     Declination
[image: ]     Right Ascension [image: ]     Right Declination [image: ]     Longitude
Question 35	0 / 1 point
Which of the following is the best reason for the leap years? [image: ]     the tilt of the Earth's axis
[image: ][image: ]    [image: ]     the Earth year being a non-integer number of Earth days [image: ]     the non-circular orbit of the Earth around the Sun
precession of the Earth's axis
[image: ][image: ] (
The celestial equator goes through your sky from due east on your horizon,
)

Earth’s axis

Question 36	0 / 1 point
While in Bracebridge, ON where the latitude is 45°, at the spring equinox (about March 21), the Sun follows the path where it

[image: ]     rises due east, crosses the meridian at the zenith, and sets due west.

[image: ][image: ]rises due east, crosses the meridian at an altitude of 45° in the south, and sets due west.

[image: ][image: ]rises due east, crosses the meridian at an altitude of 45° in the north, and sets due west.

[image: ]rises due north-east, crosses the meridian at the zenith, and sets due north- west.

[image: ]rises due north-east, crosses the meridian at an altitude of 45° in the south, and sets due north-west.

Question 37	0 / 1 point
The tilt of the Earth’s axis causes the seasons because [image: ]     the days are longer in summer
[image: ][image: ]the tilt of the Earth’s axis does not cause the seasons at all; it’s because of Earth’s eccentric orbit

[image: ]    [image: ]     the rays of light strike the ground more directly in summer [image: ]     the rays of light strike the ground less directly in summer [image: ]     one hemisphere of Earth is closer to the Sun in summer
Question 38	0 / 1 point
If you see the Moon rising in the East just as the Sun is setting in the west then the phase of the Moon is

[image: ]     new

[image: ][image: ]    [image: ]     first quarter full
[image: ][image: ] (
the combined effect of the rotation of the Earth and the precession of the
)

[image: ][image: ]
[image: ]third quarter

Question 39	1 / 1 point
The number of days in a month is associated with [image: ]    [image: ]     Lunar phases
[image: ]     Various annual holidays

[image: ]     Earth’s rotation around the Moon [image: ]     The motion of Jupiter around the Sun [image: ]     Solar phases
Question 40	0 / 1 point
The lunar month is longer than the sidereal month because

[image: ]  the Moon orbits the Earth faster than the Earth orbits the Sun.

[image: ][image: ]the Moon has to complete more than one full orbit around the Earth to complete the cycle of lunar phases.

[image: ][image: ]the lunar month is based on the Moon's orbit, while the sidereal month is based on the Earth's orbit.

[image: ]the Moon completes the cycle of lunar phases before it completes a full orbit around the Earth.

[image: ]the Moon orbits the Earth faster than the Earth rotates.


 (
waning crescent
)

estion 1	0 / 1 point

 Which of the following objects within our solar system is the smallest?	

[image: ]          Earth [image: ]Neptune
[image: ]  [image: ]          Mercury [image: ][image: ]Moon
[image: ]          Mars
Question 2	1 / 1 point

 On the Cosmic Calendar when did the big bang occur?	

[image: ]          September 1
[image: ]          March 21
[image: ]          December 25
[image: ]  [image: ]          January 1
[image: ]          December 31
Question 3	1 / 1 point

 Which of the following statements does not use the term light-year in an appropriate way?	

[image: ][image: ]It will take me light-years to complete this homework assignment.
[image: ]It will take the Voyager spacecraft about 20,000 years to travel just 1 light-year.
[image: ]          A light-year is about 10 trillion kilometres.
[image: ]The Milky Way Galaxy is about 100,000 light-years in diameter.
[image: ]          It's about 4 light-years from here to Alpha Centauri.
Question 4	1 / 1 point

 On the Cosmic Calendar about when did the solar system begin to form?	

[image: ]          January 1
[image: ]          About mid-November
[image: ]          Around the summer solstice – June 21 [image: ]        Around the spring equinox – March 21
[image: ][image: ]Somtime around Labour Day – September 1


Question 5	0 / 1 point

 In our journey outward from the Sun what is a feature you notice about the spacing of the planets? 

[image: ]What’s most interesting is that some planets share
the same orbit.
[image: ][image: ]The spacing between the planets is actually quite random with some spaces being small followed by a huge spacing outward to the next one and then a small spacing and so on.
[image: ][image: ]The inner planets are grouped together and relatively close to the Sun while the planets from Jupiter out to Neptune are spaced much further apart.
The largest planets are closer to the Sun while the [image: ]        smaller Earth-like planets are much farther from the
Sun.
[image: ]          They are all pretty much evenly spaced
Question 6	0 / 1 point

 What is the largest object in the solar system?	

[image: ]          Neptune
[image: ]          Earth, of course
[image: ]          Ceres, the largest asteroid in the asteroid belt [image: ]  [image: ]        The Sun
[image: ]  [image: ]          Jupiter
Question 7	0 / 1 point

 The order of the planets beyond Earth, away from the Sun, is	

[image: ]          Mars, Venus, Jupiter, Saturn, Uranus, Neptune, Pluto [image: ]  [image: ]        Mars, Jupiter, Saturn, Uranus, Neptune, Pluto
[image: ]  [image: ]          Venus, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto [image: ]        Mars, Saturn, Jupiter, Uranus, Neptune, Pluto
[image: ]          Mars, Jupiter, Uranus, Saturn, Neptune, Pluto
Question 8	0 / 1 point

 Which of the following statements about the sizes of stars is most true?	


[image: ]The largest known star, VY Canis Majoris, is about 5 times larger than the Sun.
[image: ]  [image: ]          All stars in our galaxy are about the same size.
[image: ][image: ]Rigel, the bluish star representing the left foot of Orion, is considerably larger than the Sun.
Antares, the brightest star in the constellation
[image: ]          Scorpius, is bigger than Earth but smaller than the Sun.
[image: ]          The Sun is one of the bigger stars in our galaxy.
Question 9	1 / 1 point

 Which of the following is largest?	

[image: ]  [image: ]            size of a typical galaxy [image: ]          1 Astronomical Unit [image: ]          size of Pluto's orbit
[image: ]            1 light-year
[image: ]            distance to the nearest star (other than our Sun)
Question 10	0 / 1 point

 The solar system consists of	

[image: ]The inner planets (Mercury, Mars, Earth, Venus) plus the Sun
[image: ]            All of the stars in our galaxy
[image: ]  [image: ]            The Sun and its planets, asteroids and comets [image: ]  [image: ]          The Sun plus the asteroids and comets
[image: ]            The Sun, Moon and stars in our galaxy
Question 11	0 / 1 point

 Which of the following has your "address" in the correct order?	

[image: ]you, Earth, solar system, Local Group, Local Supercluster, Milky Way
[image: ][image: ]you, Earth, Local Group, Local Supercluster, solar system, Milky Way
[image: ]you, Earth, solar system, Milky Way, Local Supercluster, Local Group


[image: ][image: ]you, Earth, solar system, Milky Way, Local Group,
Local Supercluster
[image: ]you, Earth, solar system, Local Group, Milky Way, Local Supercluster
Question 12	0 / 1 point

 Which of the following is furthest from the Sun?	

[image: ]            a comet in the Kuiper belt [image: ]  [image: ]          a comet in the Oort cloud
[image: ]            an asteroid in the asteroid belt [image: ]  [image: ]          Pluto
[image: ]            Neptune
Question 13	0 / 1 point
 (
On the Cosmic Calendar (where the age of the universe in condensed into the equivalent to one calendar year) most of recorded history takes up what portion of the “year”?
)

[image: ]  [image: ]  the last few months of the year [image: ] [image: ]  the last few seconds of the year [image: ]  the last few minutes of the year
[image: ]  the last few weeks of the year [image: ]  the last few days of the year
Group B
estion 14	0 / 1 point

 What is the ecliptic?	

[image: ]  [image: ]            the Sun's apparent path along the celestial sphere [image: ]          the Moon's apparent path along the celestial sphere
[image: ]  [image: ]            the Sun's daily path across the sky
[image: ]the constellations commonly used in astrology to predict the future
[image: ]            when the Moon passes in front of the Sun
Question 15	1 / 1 point

 Each cycle of the Earth’s precession takes about	

[image: ]            2,600 years
[image: ]2,600 light-years


[image: ]  [image: ]            26,000 years
[image: ]            26,000 light-years [image: ]          None of the above
Question 16	1 / 1 point
 (
On the summer solstice in June, the Sun will be directly above
north
 
of
will experience daylight all
 
day.
and all
 
locations
)

[image: ]            The Tropic of Capricorn: the Antarctic Circle [image: ]  [image: ]          The Tropic of Cancer: the Arctic Circle
[image: ]            The Equator; Edmonton
[image: ]            The Tropic of Capricorn; the Arctic Circle [image: ]          The Tropic of Cancer; the Antarctic Circle
Question 17	0 / 1 point

 Which of the following statements about sidereal and solar days is not true?	

[image: ]The time it takes for the Sun to make one circuit of our sky is one solar day.
[image: ]            A solar day is 4 minutes longer than a sidereal day.
[image: ][image: ]The time it takes for the Moon to make one circuit of our sky is one solar day.
[image: ][image: ]The time it takes for a star to make one circuit of our sky is one sidereal day.
[image: ]A solar day represents more than 360 degrees of rotation for the Earth.
Question 18	0 / 1 point

 Which of the following statements about the ecliptic plane is not true?	

[image: ]During a solar eclipse, the Moon lies in the ecliptic plane.
[image: ]The nodes of the Moon's orbit lie in the ecliptic plane.
[image: ]            It is the plane of the Earth's orbit around the Sun.
[image: ][image: ]During a lunar eclipse, the Moon lies in the ecliptic plane.
[image: ]  [image: ]            It is the plane of the Moon's orbit around the Earth.
Question 19	0 / 1 point


 Which of the following statements about the Celestial Sphere is not true.	

[image: ]  [image: ]            The Celestial Equator lies in the Ecliptic Plane.
[image: ]The Celestial Sphere does not take into account the fact that stellar distances from Earth vary.
[image: ][image: ]The Celestial Sphere is an imaginary sphere surrounding the Earth with all the stars fixed on it.
[image: ]The North and South Celestial poles are coincident
with the Earth’s North and South Poles.
The Celestial Sphere is completely divided up into [image: ]          88 surface areas with one constellation in each
area.
Question 20	0 / 1 point

 Which of the following statements about lunar phases is true?	

[image: ]            The time between new moons is two weeks.
[image: ]It is possible to have two full moons during November, but not during December.
[image: ]  [image: ]            The full moon sometimes rises around midnight.
[image: ][image: ]It is possible to have two full moons during January, but not during February.
The time from one new moon to the next new [image: ]          moon is the same as the time from first-quarter
moon to third-quarter moon.
Question 21	1 / 1 point

 Which of the following statements is true?	

A) [image: ]Both the Northern and Southern hemispheres receive the same amount of equinoxes.

B) [image: ]Both the Northern and Southern hemispheres receive the same amount of solstices.
[image: ]    C) The Northern Hemisphere receives the most direct sunlight on the summe
[image: ]    D) The Southern Hemisphere receives the most direct sunlight on the summe
[image: ][image: ]E) Both A and C are true.


Questio n 22

1 / 1 point


 Suppose you live on the Moon. How long is a day (i.e., from sunrise to sunrise)?	

[image: ]            a year [image: ]          24 hours
[image: ]  [image: ]            a lunar month [image: ]          about 18 years
[image: ]            23 hours, 56 minutes
Question 23	1 / 1 point

 The ecliptic is the apparent path of the Sun moving how?	

[image: ]  [image: ]            eastward among the stars
[image: ]            northeastward among the stars [image: ]          southwestward among the stars [image: ]          westward among the stars
[image: ]            northward among the stars
Question 24	1 / 1 point
 (
We can't detect stellar parallax with naked-eye observations. Which of the following would make parallax easier to observe?
)

[image: ]  [image: ]            increasing the size of the Earth's orbit [image: ]          speeding up the Earth's orbital motion [image: ]          getting away from streetlights
[image: ]            slowing down the Earth's orbital motion
[image: ]            speeding up the precession of the Earth's axis
Question 25	0 / 1 point

 Which of the following statements about the Moon is true?	

[image: ]The Moon goes through a cycle of phases because it always has the same side facing the Earth.
[image: ][image: ]The Moon's distance from the Earth varies during its orbit.
[image: ][image: ]The side of the Moon facing away from the Earth is in perpetual darkness.
[image: ]If you see a full Moon from North America, someone in South America would see a new moon.
[image: ]            The Moon is only visible at night.
Question 26	0 / 1 point


 What conditions are required for a solar eclipse?	

The phase of the Moon must be full, and the nodes [image: ]  [image: ]          of the Moon's orbit must be nearly aligned with the
Earth and the Sun.
The phase of the Moon can be new or full, and the [image: ]          nodes of the Moon's orbit must be nearly aligned
with the Earth and the Sun.
[image: ]The phase of the Moon must be full, and the Moon's orbital plane must lie in the ecliptic.
The phase of the Moon must be new, and the
[image: ]  [image: ]            nodes of the Moon's orbit must be nearly aligned with the Earth and the Sun.
[image: ]The phase of the Moon must be new, and the Moon's orbital plane must lie in the ecliptic.
Question 27	0 / 1 point

 What makes the North Star, Polaris, special?	

[image: ]  It is the star directly on your northern horizon. [image: ]  It is the star straight overhead.
[image: ]  [image: ]  It appears very near the north celestial pole.
[image: ]  It is the brightest star in the sky.
[image: ]  [image: ]  It can be used to determine your longitude on Earth.
Group C
estion 28	1 / 1 point

 Suppose you lived at the Earth's equator. Which of the following statements would not be true?	

[image: ]The north celestial pole is directly on your horizon, due north (with Polaris quite nearby).
[image: ]The south celestial pole is directly on your horizon, due south.
[image: ]Every day of the year, the Sun is above your horizon for 12 hours and below it for 12 hours.
The celestial equator goes through your sky from [image: ]  [image: ]          due east on your horizon, through 50 degree
altitude in the south, to due west on the horizon.
[image: ]            No stars are circumpolar.
Question 29	1 / 1 point


 (
If you see the Moon rising in the East just as the Sun is setting in the 
west
 then the phase of the Moon is
)

[image: ]  [image: ]            first quarter
[image: ]            waning crescent [image: ]          new
[image: ]            third quarter [image: ]          full
Question 30	0 / 1 point

 The number of days in a month is associated with	

[image: ]  [image: ]            Earth’s rotation around the Moon
[image: ]  [image: ]            Lunar phases [image: ]          Solar phases
[image: ]            The motion of Jupiter around the Sun [image: ]          Various annual holidays
Question 31	0 / 1 point

 Which of the following is the best reason for the leap years?	

[image: ]            the tilt of the Earth's axis
[image: ][image: ]the combined effect of the rotation of the Earth and
the precession of the Earth’s axis
[image: ]  [image: ]            the non-circular orbit of the Earth around the Sun [image: ]          precession of the Earth's axis
[image: ]the Earth year being a non-integer number of Earth days
Question 32	1 / 1 point

 The lunar month is longer than the sidereal month because	

[image: ]the Moon completes the cycle of lunar phases before it completes a full orbit around the Earth.
[image: ]the lunar month is based on the Moon's orbit, while the sidereal month is based on the Earth's orbit.
the Moon has to complete more than one full orbit [image: ]  [image: ]          around the Earth to complete the cycle of lunar
phases.


rotates.
[image: ]the Moon orbits the Earth faster than the Earth orbits the Sun.
Question 33	0 / 1 point

 Mercury is in superior conjunction with the Earth when it is	

[image: ]Perfectly in line with the Earth, the Sun, and Venus.
[image: ]Perfectly in line with the Earth and Polaris but on the other side of the Sun.
[image: ]Perfectly in line with the Sun and Earth with the Earth between the Sun and Mercury.
[image: ][image: ]Perfectly in line with the Sun and Earth and in between them.
[image: ][image: ]Perfectly in line with the Sun and Earth but on the side opposite the Sun.
Question 34	1 / 1 point

 Day and night are caused by	

[image: ]            the tilt of the Earth on its axis
[image: ]  [image: ]            the rotation of the Earth on its axis
[image: ]            the revolution of the Earth around the Sun
[image: ]a combination of the rotation of the Moon around the Earth and the Earth around the Sun
[image: ]            the revolution of the Moon around the Earth
Question 35	1 / 1 point

 Right ascension is expressed in	

[image: ]            Hours per day
[image: ]  [image: ]            Hours, minutes and seconds from 0 to 24 hours [image: ]          Light-years
[image: ]            Degrees from 0 to 360 [image: ]          Metres
Question 36	1 / 1 point

 If you lived at the North Pole at night the stars would	
[image: ] (
the Moon orbits the Earth faster than the Earth
)

Polaris.
[image: ]rise in the east, cross your meridian at midnight, and set in the west.
[image: ]            show retrograde motion every night of the year.
[image: ][image: ]never rise or set but move in circles around Polaris, the North Star.
[image: ]rise in the west, cross your meridian at midnight, and set in the east.
Question 37	1 / 1 point

 The problem with the Julian calendar was that it was	

[image: ]  [image: ]            Too short by 11 minutes in a year [image: ]          Too short by 11 hours in a year [image: ]          Too long by 11 minutes in a year [image: ]          Too long by 11 days in a year
[image: ]There was nothing wrong with it and that’s why we
use it today.
Question 38	1 / 1 point

 Which of the following best describes the tropic of Cancer?	

[image: ]It is a place where the Sun appears to remain stationary in the sky.
[image: ]            It is any place where it is always very warm.
[image: ]It is a place where the Sun is directly overhead at noon on the spring equinox.
[image: ]            It is another name for the equator.
[image: ][image: ]It is a place where the Sun is directly overhead at noon on the summer solstice.
Question 39	1 / 1 point

 Mars is in opposition with the Earth when it is	

[image: ]Perfectly in line with the Sun and Earth but on the side opposite the Sun.
[image: ][image: ]Perfectly in line with the Sun and Earth with the Earth between the Sun and Mars.
[image: ] (
never rise or set but move in ellipses around
)

[image: ]Perfectly in line with the Earth, the Sun, and Mercury.
[image: ]            Perfectly in line with the Earth and Polaris.
[image: ]Perfectly in line with the Sun and Earth and in between them.
Question 40	0 / 1 point

 The tilt of the Earth’s axis causes the seasons because	

[image: ]the tilt of the Earth’s axis does not cause the seasons at all; it’s because of Earth’s eccentric orbit
[image: ]  the days are longer in summer
[image: ]  [image: ]  the rays of light strike the ground less directly in summer [image: ]  one hemisphere of Earth is closer to the Sun in summer
[image: ][image: ]the rays of light strike the ground more directly in summer
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Group A
Question 1	1 / 1 point

Which of the following is not part of Newton’s universal law of gravitation?


[image: ]   The gravitational attraction between two objects depends inversely as the square of the distance between their centres of mass.


[image: ]   If the Sun’s mass were to suddenly be reduced to 50% of its present mass the force of gravity on the
Earth caused by the Sun would be exactly half of what it now is.


[image: ]     [image: ]   The gravitational attraction between two objects depends directly on the distance between their centres of mass.


[image: ]   The gravitational attraction between two objects depends on the product of their masses.


[image: ]   The force of gravity between Earth and Mars depends on both the mass of Mars and the mass of the Earth.


Question 2	0 / 1 point

Who built Stonehenge?

[image: ]     [image: ]   The Druids, a priestly class of Celts, in the 1000­year period prior to Christ’s birth.

[image: ]   A combination of Scottish and Irish peoples around 1500 AD.
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[image: ]   Welsh peoples from 1500 to 1100 BCE. [image: ]      [image: ]   Nobody really knows for sure.
[image: ]   The Teutonic kings of England during a 500-year period between 100 AD and 1100 AD

Question 3	1 / 1 point

The names of the seven days of the week are based on the

[image: ]   seven brightest stars in the prominent constellation Orion. [image: ]   seven planets closest to the Sun.
[image: ]   most popular Norse gods.

[image: ]     [image: ]   seven naked-eye objects that appear to move among the constellations. [image: ]   seven largest constellations of the ancient world.
Question 4	1 / 1 point

Spring tides occur

[image: ]   Between March 21 and June 21 when the Moon is in its first quarter. [image: ]   Between March 21 and June 21 when the Moon is in its third quarter. [image: ]   Only between March 21 and June 21 when the Moon is full.
[image: ]     [image: ]   At any time of the year when the Moon is full.

[image: ]   Any of the above.

Question 5	1 / 1 point

The Metonic cycle recognizes what?

[image: ]   The cycle of eclipses that take place over an 18-year period. [image: ]   The cycle of sunspots that seems to repeat every 11 years.
[image: ]   The brand of bicycles that most riders use on the Tour de France.

[image: ]     [image: ]   The cycle of lunar phases that repeats every 19 years.

[image: ]The cycle of seasons on Earth.
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Question 6	1 / 1 point

Galileo observed that Jupiter has moons. From this information you may conclude that [image: ]   Jupiter orbits the Sun.

[image: ]   Jupiter is the centre of the solar system. [image: ]      [image: ]   some things do not orbit Earth.
[image: ]   Jupiter orbits the Earth.

[image: ]   Ptolemy’s vision of the solar system is correct.

Question 7	1 / 1 point

Ptolemy was important in the history of astronomy because he [image: ]   was the first to believe in an Earth-centred universe. [image: ]   developed the first scientific model of the universe.
[image: ]   was the first to create a model of the solar system that placed the Sun rather than the Earth at the centre.


[image: ]   was the first to believe that all orbits are perfect circles.


[image: ]     [image: ]   developed a model of the solar system that made sufficiently accurate predictions of planetary positions to remain in use for many centuries.


Question 8	1 / 1 point

The scientific method is best described by which of the following?


[image: ]   A system of using other scientists’ data to refute theories and formulate new ones that suit your own
beliefs and inclinations.


[image: ]   A system of collecting and analyzing data and formulating hypotheses which lead to the dispelling of or proving old theories.


[image: ]   A system of data collection involving new investigations which hopefully lead to new, irrefutable theories resulting in Nobel prizes.


[image: ]   A system of using other scientists’ data and using deductive and inductive reasoning to prove theories.


[image: ]     [image: ]   A system of collecting and analyzing data, formulating a hypothesis, testing the hypothesis and reformulating the hypothesis as needed.
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Question 9	0 / 1 point

Galileo was a very important figure in the development of astronomy. Which of the following statements about
Galileo’s accomplishments is false?

[image: ]     [image: ]   Galileo was the first to observe the four largest moons of Jupiter.

[image: ]   Galileo observed Venus going through a phase cycle similar to the cycle the Moon goes through.


[image: ]   Galileo observed, with his telescope, sunspots moving across the face of the Sun and concluded that the Sun rotated on a rotational axis.


[image: ]   Galileo, with the aid of his telescope, saw that the Milky Way was made up of thousands of stars rather than diffuse nebulae.


[image: ]     [image: ]   Galileo looked at the Moon through his telescope and observed rivers, mountains and lakes filled with liquid.


Question 10	0 / 1 point

Which statement about the Cosmological Principle is valid?


[image: ]     [image: ]   It is based on three tenets involving the uniqueness of Earth, the universality of the laws of physics and chemistry, and the concept that our galaxy is the centre of the Universe.


[image: ]   It is based on two tenets involving the uniqueness of Earth and the universality of the laws of physics and chemistry.


[image: ]     [image: ]   It is based on two tenets involving the universality of the laws of physics and chemistry and the belief that there is nothing special about the Earth.


[image: ]   It is based on only one tenet and that is that the laws of physics and chemistry apply only to our solar system.


[image: ]   It is based on only one tenet (principle) and that is that there is nothing special about the Earth.

Question 11	1 / 1 point

Suppose you read on a newspaper website that a new planet has been found having an average speed of 33 km/sec. When it’s closest to the star it moves at 31 km/sec and when it’s farthest it moves at 35 km/sec. Why is this information incorrect?


[image: ]     [image: ]   From Kepler’s second law we infer that a planet must move fastest when it’s closest, not when it is farthest away.


[image: ]   Using these values, the square of the orbital period will not be equal to the cube of the semimajor axis.
[image: ]   Planets remain at a constant distance from their stars so they don’t move closer or farther away. Kepler’s second law says the planet sweeps our equal areas in equal times, so the speed of the
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[image: ]   planets never change.


[image: ]   The average speed is too slow.

Question 12	1 / 1 point

What determines the date for Easter?

[image: ]   The Sunday before the first new moon following the spring equinox. [image: ]   The second Sunday after the spring equinox.
[image: ]   The day the Easter bunny arrives at your house.

[image: ]     [image: ]   The Sunday following the first full moon following the spring equinox.

[image: ]   The first Sunday after the spring equinox.

Question 13	1 / 1 point

Which of the following best describes the origin of ocean tides on Earth?


[image: ]     [image: ]   Tides are caused by the difference in the force of gravity exerted by the Moon across the sphere of the Earth.


[image: ]   Tides are caused by the 23.5	tilt of the Earth's rotational axis to the ecliptic plane.

[image: ]   Tides are caused by the force of gravity exerted by the Moon on the Earth.

[image: ]   Tides are caused primarily by the gravitational force of the Sun, the Moon has nothing to do with it. [image: ]   The Moon's gravity pulls harder on water than on land, because water is less dense than rock.
Question 14	1 / 1 point

Which of the following is not an example of a “pseudoscience”?

[image: ]   Reading tea leaves [image: ]   Palm Reading
[image: ]     [image: ]   Astronomy [image: ]Astrology [image: ]Tarot Cards
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Group B
Question 15	1 / 1 point

What is acceleration?

[image: ]   It is something caused by gravity and it has a value of 980 metres/second.

[image: ]   It’s really just another name for force.

[image: ]   It is a quantity, useful in physics, which has units of distance divided by time.

[image: ]   When you are traveling along a straight line at constant speed you are said to be “accelerating”.

[image: ]     [image: ]   It is the rate of change of velocity with time.

Question 16	1 / 1 point

When a rock is held above the ground, we say it has some potential energy. When we let it go, it falls and we say the potential energy is converted to kinetic energy. Finally, the rock hits the ground. What has happened to the energy?

[image: ]   It is transformed back into gravitational potential energy.


[image: ]   The energy goes into the ground and, as a result, the orbit of the Earth about the Sun is slightly changed.


[image: ]     [image: ]   The energy goes to producing sound and to heating the ground, rock, and surrounding air.

[image: ]   The rock keeps the energy inside it (saving it for later use). [image: ]   It is lost forever. Energy does not have to be conserved.
Question 17	1 / 1 point

Which of the following are systems for measuring temperature?


[image: ]   A) Fahrenheit

[image: ]   B) Celsius

[image: ]   C) Newtonian

[image: ]   D) Kelvin

[image: ]     [image: ]   E) Only A, B and D

Question 18	1 / 1 point
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Upon what quantities does angular momentum depend?

[image: ]   Momentum and angular velocity

[image: ]   Three quantities – an object’s weight, the acceleration of gravity, and its radius

[image: ]   Just the mass of the object


[image: ]     [image: ]   Three quantities – an object’s mass, its rotational speed, and its radius or distance from the rotational centre


[image: ]   Force and radius

Question 19	1 / 1 point

What would happen if the Space Shuttle were launched with a speed greater than the Earth's escape velocity?

[image: ]   It would take less time to reach its bound orbit. [image: ]   It would travel in a higher orbit around the Earth. [image: ]   It would be in an unstable orbit.
[image: ]     [image: ]   It would travel away from the Earth into the solar system.

[image: ]   It would orbit the Earth at a faster velocity.

Question 20	1 / 1 point

If your mass is 75 kg on Earth, what would be your mass on Saturn which is about 95 times as massive as Earth?

[image: ]   About 75 x 95 = 7,125 kilograms

[image: ]   About 20 kilograms (95 – 75 = 20) because the radius of Saturn is so much greater [image: ]      [image: ]   About the same, 75 kg
[image: ]   About 75 pounds

[image: ]   About 75 grams

Question 21	0 / 1 point

Which of the following is not a unit of speed? [image: ]      [image: ]   millimetres/minute
-	7/14

[image: ]   light-years/second [image: ]kilometres/hour
[image: ]     [image: ]   centimetres/light-year [image: ]   metres/second
Question 22	1 / 1 point

Which of the following statements is not one of Newton's laws of motion?

[image: ]     [image: ]   The net force applied to an object is equal to its mass times its velocity.

[image: ]   The rate of change of momentum of an object is equal to the net force applied to the object. [image: ]   For any force, there always is an equal and opposite reaction force.
[image: ]   In the absence of a net force, an object moves with constant velocity.

[image: ]   The net force applied to an object is equal to its mass times its acceleration.

Question 23	0 / 1 point

Which of the following is not regarded as a heat transfer mechanism?


[image: ]     [image: ]   A) Segregation

[image: ]   B) Convection

[image: ]   C) Radiation

[image: ]   D) Conduction

[image: ]     [image: ]   E) Only A, B and C

Question 24	1 / 1 point

Radiative (or radiant) energy is

[image: ]   any energy connected with motion. [image: ]   energy used in home radiators.
[image: ]   energy from nuclear power plants.
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[image: ]     [image: ]   light energy. [image: ]   heat energy.
Question 25	1 / 1 point

A skater can spin faster by pulling in her arms closer to her body or spin slower by spreading her arms out from her body. This is due to

[image: ]     [image: ]   The conservation of angular momentum.

[image: ]   The law of gravity. [image: ]   Newton's third law.
[image: ]   The conservation of momentum.

[image: ]   The conservation of energy because energy can’t be created or destroyed.

Question 26	1 / 1 point

An object is able to stay in orbit around another object because [image: ]      [image: ]   It has just the right tangential speed.
[image: ]   It has just the right temperature.

[image: ]   It have just the right shape. [image: ]   It just wants to.
[image: ]   It has just the right mass.

Question 27	1 / 1 point

What does temperature measure?

[image: ]   the average mass of particles in a substance [image: ]   the total number of particles in a substance
[image: ]     [image: ]   the average kinetic energy of particles in a substance [image: ]   the average size of particles in a substance
[image: ]   the total potential energy of particles in a substance
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Group C
Question 28	1 / 1 point

Which of the following statements about the Hubble Space Telescope is false?

[image: ]   It orbits the Earth well above the Earth’s atmosphere

[image: ]   It operates 24 hours per day

[image: ]   It operates mainly at visible light frequencies

[image: ]     [image: ]   It was designed by a famous astronomer named Edwin Hubble

[image: ]   It will eventually be replaced by the James Webb Space Telescope

Question 29	0 / 1 point

The Doppler Shift is a wave phenomenon that

[image: ]   Uses the change in the speed of light to determine the speed of a moving star. [image: ]      [image: ]   Uses the change in wavelength of light to determine the speed of a moving star. [image: ]      [image: ]   Uses the change in the frequency of light to determine the age of a moving star.
[image: ]   Uses the change in wavelength of light to determine the age of a moving star.

[image: ]   Uses the change in light intensity to determine the speed of a moving star.

Question 30	1 / 1 point

Without telescopes or other aid, we can see the Moon in the night sky because it [image: ]   Emits infrared light because of its own internal heat.
[image: ]   reflects microwaves that, strangely enough, originate from the surface of Jupiter. [image: ]   reflects infrared light coming from the Sun.
[image: ]   emits ultraviolet radiation because of all the radioactive rocks on the surface of the Moon. [image: ]      [image: ]   reflects visible light coming from the Sun.
Question 31	1 / 1 point

Which of the following statements about X-rays and radio waves is not true?
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[image: ]     [image: ]   Neither X­rays nor radio waves can penetrate the Earth’s atmosphere.

[image: ]   X-rays have a higher frequency than radio waves. [image: ]   X-rays have shorter wavelengths than radio waves. [image: ]   X-rays and radio waves are both forms of light.
[image: ]   X-rays have higher energy than radio waves.

Question 32	1 / 1 point

What do astronomers mean by light pollution?

[image: ]   Light pollution refers to harmful gases emitted by common street lights.

[image: ]   Light pollution is another name for sunlight, which makes it impossible to see stars in the daytime.


[image: ]     [image: ]   Light pollution refers to light used for human activities that brightens the sky and hinders astronomical observations.


[image: ]   Light pollution refers to the lights that must be used inside major observatories and that make it
difficult for astronomers’ eyes to adapt to darkness.


[image: ]   Light pollution refers to pollution caused by light industry as opposed to heavy industry.

Question 33	1 / 1 point

Which of the following is not an advantage of the Hubble Space Telescope over ground-based telescopes?

[image: ]   It can observe infrared and ultraviolet light, as well as visible light. [image: ]   Stars do not twinkle when observed from space.
[image: ]   It never has to close because of bad weather.

[image: ]     [image: ]   Although it orbits the Earth and is outside Earth’s atmosphere, it is, after all, closer to the stars.

[image: ]   Observers on the ground can use it at any time of the 24-hour day.

Question 34	1 / 1 point

The 29.5-day lunar month results in full moon dates that slowly change from month to month. Eventually, this entire cycle repeats such that a full moon that occurred on November 19 one year, let’s say, occurs on November 19 again some years later. Which of the following statements about this cycle is true?

[image: ]   The dates for Easter are based on this cycle.
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[image: ]   This continual cycling of the lunar phase dates repeating on the same dates has been known since Galileo’s time when the telescope was first developed.


[image: ]     [image: ]   This cycle repeats every 19 years when the lunar phases occur again on the same dates.

[image: ]   It is known as the saros cycle.


[image: ]   This so­called Metonic cycle is a result of the Earth’s rotational axis being tipped at 23.5 degrees to the ecliptic plane.

Question 35	1 / 1 point

Suppose there are two monochromatic light beams. Beam 1 has half the wavelength of beam 2. How do their frequencies compare?

[image: ]   They have the same frequency.

[image: ]   Beam 1 has ¼ the frequency of beam 2

[image: ]     [image: ]   Beam 1 has 2 times the frequency of Beam  2 [image: ]   Beam 1 has ½ the frequency of beam 2
[image: ]   Beam 1 has 4 times the frequency of Beam 2
 (
A hot star emits primarily what 
colour
 of visible light?
)
[image: ]   ultraviolet [image: ]red
[image: ]   yellow [image: ][image: ]blue
[image: ]   infrared


Question 37	0 / 1 point

The trouble with refraction telescopes is that

[image: ]   it is impossible to view galaxies because of the type of light generated by them
[image: ]     [image: ]   different colours of visible starlight get focussed to different points in space making the image blurry [image: ]   the bigger the telescope the heavier the main lens which makes it impossible to star-hop
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[image: ]   different colours of starlight get focussed differently because of the poor quality of the lenses


[image: ]     [image: ]   the lenses and mirrors that make up the telescope cannot be sonsistently co-ordinated to produce clear images

Question 38	0 / 1 point

Spectroscopy can be used to


[image: ]   A) Determine the surface temperature of a planet in our solar system.

[image: ]     [image: ]   B) Determine the atmospheric composition of a planet in our solar system.

[image: ]   C) Determine the surface colour of a planet in our solar system.

[image: ]   D) Determine the presence of carbon dioxide in the atmosphere of Mars.

[image: ]     [image: ]   E) All of A, B, C and D.

Question 39	1 / 1 point

Most of everything we know from outside Earth we know because of our use of what?

[image: ]   Microwaves [image: ][image: ]Light
[image: ]   Heat

[image: ]   Our study of energy [image: ]   X-ray detection
Question 40	1 / 1 point

From lowest energy to highest energy, which of the following correctly orders the different categories of electromagnetic radiation?

[image: ]     [image: ]   radio, infrared, visible light, ultraviolet, X rays, gamma rays [image: ]   infrared, visible light, ultraviolet, X rays, gamma rays, radio [image: ]   gamma rays, X rays, visible light, ultraviolet, infrared, radio [image: ]   visible light, infrared, X rays, ultraviolet, gamma rays, radio
-	13/14

[image: ]   radio, X rays, visible light, ultraviolet, infrared, gamma rays
[image: ]
Attempt Score: 32 / 40 - A- Overall Grade (highest attempt): 32 / 40 - A-
 (
Done
)
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Group A
Question 1	1 / 1 point

Which of the following best describes the origin of ocean tides on Earth?


[image: ]   The Moon's gravity pulls harder on water than on land, because water is less dense than rock.


[image: ]   Tides are caused by the 23.5	tilt of the Earth's rotational axis to the ecliptic plane. [image: ]   Tides are caused by the force of gravity exerted by the Moon on the Earth.
[image: ]   Tides are caused primarily by the gravitational force of the Sun, the Moon has nothing to do with it.


[image: ][image: ]   Tides are caused by the difference in the force of gravity exerted by the Moon across the sphere of the Earth.


Question 2	1 / 1 point

When Copernicus first created his Sun-centred model of the universe, it did not lead to substantially better predictions of planetary positions than the Ptolemaic model. Why not?

[image: ]    [image: ]   Copernicus used perfect circles for the orbits of the planets.

[image: ]Copernicus placed the Sun at the centre but did not realize that the Moon orbits the Earth.


[image: ]
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[image: ]   A system of using other scientists’ data and using deductive and inductive reasoning to
prove theories.


[image: ]   A system of collecting and analyzing data and formulating hypotheses which lead to the dispelling of or proving old theories.


[image: ][image: ]   A system of collecting and analyzing data, formulating a hypothesis, testing the hypothesis and reformulating the hypothesis as needed.


[image: ]   A system of data collection involving new investigations which hopefully lead to new, irrefutable theories resulting in Nobel prizes.


[image: ]   A system of using other scientists’ data to refute theories and formulate new ones that suit
your own beliefs and inclinations.


Question 4	1 / 1 point

The Metonic cycle recognizes what?


[image: ]   The cycle of sunspots that seems to repeat every 11 years.

[image: ]    [image: ]   The cycle of lunar phases that repeats every 19 years.

[image: ]   The cycle of seasons on Earth.

[image: ]   The brand of bicycles that most riders use on the Tour de France. [image: ]   The cycle of eclipses that take place over an 18-year period.
Question 5	1 / 1 point

Early Greek philosophers who influenced the development of scientific thought included


[image: ]   Pythagoras, Socrates, Kepler and Aristotle [image: ]    [image: ]   Aristotle, Socrates, Plato, and Ptolemy
2/14
[image: ][image: ][image: ] (
-
) (
Copernicus misjudged the speeds at which the planets orbit the Sun.
) (
Copernicus misjudged the distances between the planets.
) (
Copernicus placed the planets in the wrong order going outward from the Sun.
) (
Question 3
) (
1 / 1 point
) (
The scientific method is best described by which of the following?
)

[image: ]   Thales, Plato, Socrates, and Galileo

[image: ][image: ]   Pythagoras, Socrates, Artistotle Onasis, and Ptolemy Ptolemy, Socrates, Tycho Brahe and Plato
Question 6	1 / 1 point

Which statement about the Cosmological Principle is valid?


[image: ]   It is based on only one tenet and that is that the laws of physics and chemistry apply only to our solar system.


[image: ]   It is based on two tenets involving the uniqueness of Earth and the universality of the laws of physics and chemistry.


[image: ][image: ]   It is based on two tenets involving the universality of the laws of physics and chemistry and the belief that there is nothing special about the Earth.


[image: ]   It is based on three tenets involving the uniqueness of Earth, the universality of the laws of physics and chemistry, and the concept that our galaxy is the centre of the Universe.


[image: ]   It is based on only one tenet (principle) and that is that there is nothing special about the Earth.


Question 7	1 / 1 point

Which of the following is not an example of a “pseudoscience”?


[image: ]   Palm Reading [image: ]   Tarot Cards
[image: ]    [image: ]   Astronomy [image: ]   Astrology
[image: ]   Reading tea leaves

Question 8	1 / 1 point

Suppose a planet is discovered orbiting a star in a highly elliptical orbit. While the planet is close to the star it 	, but while it is far away it	.

[image: ]   rotates (spins) slower, rotates faster [image: ]   moves slower, moves faster
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[image: ]   rotates (spins) faster, rotates slower [image: ]    [image: ]   moves faster, moves slower
[image: ]moves slower, rotates (spins) faster


Question 9	1 / 1 point

Who built Stonehenge?


[image: ]   The Druids, a priestly class of Celts, in the 1000­year period prior to Christ’s birth.

[image: ]    [image: ]   Nobody really knows for sure.

[image: ]   Welsh peoples from 1500 to 1100 BCE.

[image: ]   The Teutonic kings of England during a 500-year period between 100 AD and 1100 AD [image: ]   A combination of Scottish and Irish peoples around 1500 AD.
Question 10	0 / 1 point

Galileo observed that Venus had phases very similar to the phases our Moon goes through. From this he concluded that

[image: ]    [image: ]   Venus must, therefore, orbit the Sun and not Earth. [image: ]    [image: ]   Venus must, therefore, have a moon just like Earth.
[image: ]   Venus has its own epicycle just as Ptolemy predicted. [image: ]   Venus must, therefore, orbit the Earth.
[image: ]   Venus must, therefore, be made of green cheese, just like the Moon.

Question 11	1 / 1 point

The names of the seven days of the week are based on the


[image: ]   seven planets closest to the Sun.

[image: ]   seven brightest stars in the prominent constellation Orion.
[image: ]    [image: ]   seven naked-eye objects that appear to move among the constellations. [image: ]   most popular Norse gods.
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[image: ]seven largest constellations of the ancient world.


Question 12	1 / 1 point

Kepler’s third law of planetary motion states that


[image: ]   the semi­major axis of a planet’s orbit is directly proportional to the cube of its period of
motion around the Sun.


[image: ]   the square of the semi­major axis of a planet’s orbit is directly proportional to the cube of its
period of motion around the Sun.


[image: ][image: ]   the cube of the semi­major axis of a planet’s orbit is directly proportional to the square of its
period of motion around the Sun.


[image: ]   the square of the semi­major axis of a planet’s orbit is directly proportional to its period of
motion around the Sun.


[image: ]   the semi­major axis of a planet’s orbit is directly proportional to its period of motion around
the Sun.


Question 13	1 / 1 point

Ptolemy was important in the history of astronomy because he


[image: ]   was the first to believe in an Earth-centred universe.  [image: ]   was the first to believe that all orbits are perfect circles.
[image: ]   was the first to create a model of the solar system that placed the Sun rather than the Earth at the centre.


[image: ][image: ]   developed a model of the solar system that made sufficiently accurate predictions of planetary positions to remain in use for many centuries.


[image: ]   developed the first scientific model of the universe.

Question 14	1 / 1 point

Galileo observed that Jupiter has moons. From this information you may conclude that


[image: ]   Jupiter orbits the Earth.

[image: ]   Ptolemy’s vision of the solar system is correct.

[image: ]   Jupiter orbits the Sun.
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[image: ]


[image: ][image: ]Group B

Jupiter is the centre of the solar system.


some things do not orbit Earth.

Question 15	1 / 1 point

[bookmark: _GoBack]Upon what quantities does angular momentum depend?


[image: ]   Force and radius

[image: ]    [image: ]   Three quantities – an object’s mass, its rotational speed, and its radius or distance from the rotational centre


[image: ]   Momentum and angular velocity [image: ]   Just the mass of the object
[image: ]   Three quantities – an object’s weight, the acceleration of gravity, and its radius

Question 16	1 / 1 point

A green apple (nor your Mac computer) looks green because


[image: ]   it transmits green light and emits all other colors. [image: ]   it reflects all colours but green light.
[image: ]   it emits green light and absorbs all other colors. [image: ]   it absorbs green light and emits all other colors.
[image: ]    [image: ]   it reflects green light and absorbs all other colors.

Question 17	1 / 1 point

Radiative (or radiant) energy is


[image: ]    [image: ]   light energy.

[image: ][image: ]   any energy connected with motion. [image: ]   heat energy.
energy used in home radiators.
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[image: ]energy from nuclear power plants.


Question 18	1 / 1 point

Suppose that the Sun were to suddenly disappear from our solar system. What would happen to
Earth’s motion?

[image: ]   It would begin spiralling in toward the centre of the solar system.

[image: ]    [image: ]   It would begin travelling in a straight line heading out of the solar system.

[image: ]   It would begin orbiting Jupiter in a circular orbit because Jupiter is the next biggest object in the solar system.


[image: ]   Nothing; it would continue to orbit the centre of the solar system along its current path in
space.


[image: ]   It would suddenly stop in its orbit and remain in this spot forever.

Question 19	1 / 1 point

Which of the following are systems for measuring temperature?


[image: ]   A) Fahrenheit

[image: ]   B) Celsius

[image: ]   C) Newtonian

[image: ]   D) Kelvin

[image: ]    [image: ]   E) Only A, B and D

Question 20	1 / 1 point

Which of the following statements is not one of Newton's laws of motion?


[image: ]   The rate of change of momentum of an object is equal to the net force applied to the object. [image: ]   For any force, there always is an equal and opposite reaction force.
[image: ]   In the absence of a net force, an object moves with constant velocity.

[image: ]   The net force applied to an object is equal to its mass times its acceleration.

[image: ]    [image: ]   The net force applied to an object is equal to its mass times its velocity.
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Question 21	1 / 1 point

Which of the following statements correctly describes the law of conservation of energy? [image: ]    [image: ]   The total quantity of energy in the universe never changes.
[image: ]   Energy can change between many different forms, such as potential, kinetic, and thermal,
but it is ultimately destroyed.


[image: ]   An object always has the same amount of energy.

[image: ]   The fact that you can fuse hydrogen into helium to produce energy means that helium can be turned into hydrogen to produce energy.


[image: ]   It is not really possible for an object to gain or lose potential energy, because energy cannot be destroyed.


Question 22	1 / 1 point

Which of the following is not a unit of speed?


[image: ]   light-years/second [image: ]millimetres/minute [image: ]kilometres/hour
[image: ]    [image: ]   centimetres/light-year [image: ]   metres/second
Question 23	1 / 1 point

What is acceleration?


[image: ]    [image: ]   It is the rate of change of velocity with time.

[image: ]   It is something caused by gravity and it has a value of 980 metres/second.

[image: ]   When you are traveling along a straight line at constant speed you are said to be
“accelerating”.


[image: ]   It is a quantity, useful in physics, which has units of distance divided by time.

[image: ]   It’s really just another name for force.
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Question 24	0 / 1 point

The amount of matter contained in an object is called its mass. Which of the following statements about mass is false?

[image: ]   Mass is measured in kilograms.

[image: ]    [image: ]   The average human mass is about 150 pounds.

[image: ]   If you were to go to the Moon your mass would be the same as your mass on Earth. [image: ]   Mass is measured in grams.
[image: ]    [image: ]   Weight and mass are not the same quantities.

Question 25	1 / 1 point

Which of the following statements about orbital motion is not true?


[image: ]   The Moon is in a stable orbit around the Earth. [image: ]    [image: ]   An elliptical orbit is an example of an open orbit.
[image: ]   Once an object is in a “circular” orbit it does not need any additional energy to remain in
orbit.


[image: ]   Some orbits are closed orbits, like that of the Moon, and some are open orbits where the orbiting object comes closest to Earth (say) just once.


[image: ]   Two objects orbiting each other revolve about their mutual centre of mass (sometimes called the barycentre).


Question 26	1 / 1 point

When a rock is held above the ground, we say it has some potential energy. When we let it go, it falls and we say the potential energy is converted to kinetic energy. Finally, the rock hits the ground. What has happened to the energy?

[image: ]   It is lost forever. Energy does not have to be conserved.

[image: ]    [image: ]   The energy goes to producing sound and to heating the ground, rock, and surrounding air.

[image: ]   The energy goes into the ground and, as a result, the orbit of the Earth about the Sun is slightly changed.
[image: ]   It is transformed back into gravitational potential energy. [image: ]   The rock keeps the energy inside it (saving it for later use).
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Question 27	0 / 1 point

Which of the following is not regarded as a heat transfer mechanism?


[image: ]    [image: ]   A) Segregation

[image: ]   B) Convection

[image: ]    [image: ]   C) Radiation

[image: ]   D) Conduction

[image: ]   E) Only A, B and C

Group C
Question 28	1 / 1 point

Most of everything we know from outside Earth we know because of our use of what?


[image: ]   Our study of energy [image: ]   Heat
[image: ]   X-ray detection [image: ]    [image: ]   Light
[image: ]   Microwaves

Question 29	1 / 1 point

Which of the following statements best describes the principle advantage of telescopes over eyes?


[image: ]   Telescopes can see farther without image distortion and can record more accurate colours.

[image: ]    [image: ]   Telescopes can collect far more light with far better angular resolution.

[image: ]   Telescopes can collect more light and are unaffected by twinkling.

[image: ]   Telescopes have much more magnification and better angular resolution. [image: ]   Telescopes can collect far more light with far greater magnification.
Question 30	1 / 1 point
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Suppose there are two monochromatic light beams. Beam 1 has half the wavelength of beam 2. How do their frequencies compare?

[image: ]   Beam 1 has ¼ the frequency of beam 2

[image: ]    [image: ]   Beam 1 has 2 times the frequency of Beam 2 [image: ]   Beam 1 has ½ the frequency of beam 2
[image: ]   They have the same frequency.

[image: ]   Beam 1 has 4 times the frequency of Beam 2

Question 31	1 / 1 point

What do astronomers mean by light pollution?


[image: ]   Light pollution refers to the lights that must be used inside major observatories and that make it difficult for astronomers’ eyes to adapt to darkness.


[image: ]   Light pollution refers to harmful gases emitted by common street lights.

[image: ]   Light pollution is another name for sunlight, which makes it impossible to see stars in the daytime.


[image: ]   Light pollution refers to pollution caused by light industry as opposed to heavy industry.

[image: ]    [image: ]   Light pollution refers to light used for human activities that brightens the sky and hinders astronomical observations.


Question 32	1 / 1 point

Which of the following statements about the Hubble Space Telescope is false?


[image: ]   It will eventually be replaced by the James Webb Space Telescope [image: ]   It operates mainly at visible light frequencies
[image: ]   It orbits the Earth well above the Earth’s atmosphere

[image: ]   It operates 24 hours per day

[image: ]    [image: ]   It was designed by a famous astronomer named Edwin Hubble

Question 33	1 / 1 point

Which of the following statements about X-rays and radio waves is not true?
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[image: ]   X-rays and radio waves are both forms of light.

[image: ]    [image: ]   Neither X-rays nor radio waves can penetrate the Earth’s atmosphere.

[image: ]   X-rays have higher energy than radio waves.

[image: ][image: ]   X-rays have shorter wavelengths than radio waves. X-rays have a higher frequency than radio waves.
Question 34	1 / 1 point

Without telescopes or other aid, we can see the Moon in the night sky because it


[image: ]   reflects infrared light coming from the Sun.

[image: ]   reflects microwaves that, strangely enough, originate from the surface of Jupiter. [image: ]   Emits infrared light because of its own internal heat.
[image: ]    [image: ]   reflects visible light coming from the Sun.

[image: ]   emits ultraviolet radiation because of all the radioactive rocks on the surface of the Moon.

Question 35	1 / 1 point

The 29.5-day lunar month results in full moon dates that slowly change from month to month. Eventually, this entire cycle repeats such that a full moon that occurred on November 19 one year, let’s say, occurs on November 19 again some years later. Which of the following statements about this cycle is true?

[image: ]   It is known as the saros cycle.

[image: ]   This so-called Metonic cycle is a result of the Earth’s rotational axis being tipped at 23.5
degrees to the ecliptic plane.


[image: ]   This continual cycling of the lunar phase dates repeating on the same dates has been known
since Galileo’s time when the telescope was first developed.


[image: ]   The dates for Easter are based on this cycle.

[image: ]    [image: ]   This cycle repeats every 19 years when the lunar phases occur again on the same dates.

Question 36	1 / 1 point

The Doppler Shift is a wave phenomenon that
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[image: ]   Uses the change in light intensity to determine the speed of a moving star.

[image: ]   Uses the change in the speed of light to determine the speed of a moving star. [image: ]    [image: ]   Uses the change in wavelength of light to determine the speed of a moving star.
[image: ]   Uses the change in wavelength of light to determine the age of a moving star.

[image: ]Uses the change in the frequency of light to determine the age of a moving star.


Question 37	1 / 1 point

A hot star emits primarily what colour of visible light?


[image: ]   ultraviolet [image: ]red
[image: ]   infrared [image: ][image: ]blue
[image: ]   yellow

Question 38	1 / 1 point

From laboratory measurements, we know that a particular spectral line formed by hydrogen appears at a wavelength of 486.1 nanometers (nm). The spectrum of a particular star shows the same hydrogen line appearing at a wavelength of 496.1 nm (in other words, redshifted or having a longer wavelength). What can we conclude?

[image: ]   The star is getting hotter.

[image: ]   The star is moving toward us. [image: ]   The "star" actually is a planet.
[image: ]    [image: ]   The star is moving away from us.

[image: ]   The star is getting colder.

Question 39	1 / 1 point

The light gathering power of a 10-cm telescope is	that of a 20-cm telescope.


[image: ]   equal to
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[image: ]
[image: ]   twice

[image: ][image: ]   greater than 10 times less
Question 40	1 / 1 point

The wavelength of a wave is


[image: ]   equal to the speed of the wave times the wave's frequency. [image: ]   the distance between a peak of the wave and the next trough.
[image: ]   the distance between where the wave is emitted and where it is absorbed. [image: ]    [image: ]   the distance between two adjacent peaks of the wave.
[image: ]   how strong the wave is.
[image: ]
Attempt Score: 37 / 40 - A+
Overall Grade (highest attempt): 37 / 40 - A+
 (
Done
)



Group A

Question 1	0 / 1 point
Spring tides occur
[image: ]   [image: ]   Between March 21 and June 21 when the Moon is in its first quarter. [image: ]   Between March 21 and June 21 when the Moon is in its third quarter. [image: ]   Only between March 21 and June 21 when the Moon is full.
[image: ]   [image: ]   At any time of the year when the Moon is full.
[image: ]   Any of the above.
Question 2	1 / 1 point
What determines the date for Easter?
[image: ]   The Sunday before the first new moon following the spring equinox. [image: ]   The day the Easter bunny arrives at your house.
[image: ]   [image: ]   The Sunday following the first full moon following the spring equinox.
[image: ]   The first Sunday after the spring equinox. [image: ]   The second Sunday after the spring equinox.
Question 3	1 / 1 point
The Metonic cycle recognizes what?
[image: ]The cycle of eclipses that take place over an 18-year period.
[image: ] (
-
) (
less than
)

[image: ]   [image: ]   The cycle of lunar phases that repeats every 19 years.
[image: ]   The cycle of seasons on Earth.
[image: ]   The cycle of sunspots that seems to repeat every 11 years.
[image: ]   The brand of bicycles that most riders use on the Tour de France.
Question 4	0 / 1 point
Galileo observed that Venus had phases very similar to the phases our Moon goes through. From this he concluded that [image: ]   Venus must, therefore, orbit the Earth.
[image: ]   [image: ]   Venus must, therefore, be made of green cheese, just like the Moon.
[image: ]   Venus has its own epicycle just as Ptolemy predicted. [image: ]   Venus must, therefore, have a moon just like Earth.
[image: ]   [image: ]   Venus must, therefore, orbit the Sun and not Earth.
Question 5	0 / 1 point
The scientific method is best described by which of the following?
[image: ]   A system of using other scientists’ data and using deductive and inductive reasoning to prove theories.
[image: ]A system of collecting and analyzing data and formulating hypotheses which lead to the dispelling of or proving old theories.
[image: ][image: ]A system of collecting and analyzing data, formulating a hypothesis, testing the hypothesis and reformulating the hypothesis as needed.
[image: ]A system of using other scientists’ data to refute theories and formulate new ones that suit your own beliefs and inclinations.
[image: ][image: ]A system of data collection involving new investigations which hopefully lead to new, irrefutable theories resulting in Nobel prizes.
Question 6	0 / 1 point
Which of the following is not part of Newton’s universal law of gravitation?
[image: ]The gravitational attraction between two objects depends inversely as the square of the distance between their centres of mass.
[image: ]   [image: ]   The gravitational attraction between two objects depends directly on the distance between their centres of mass.
[image: ]If the Sun’s mass were to suddenly be reduced to 50% of its present mass the force of gravity on the Earth caused
by the Sun would be exactly half of what it now is.
[image: ]   The force of gravity between Earth and Mars depends on both the mass of Mars and the mass of the Earth.
[image: ]   [image: ]   The gravitational attraction between two objects depends on the product of their masses.
Question 7	0 / 1 point
Kepler’s third law of planetary motion states that
[image: ][image: ]the square of the semi-major axis of a planet’s orbit is directly proportional to the cube of its period of motion
around the Sun.
[image: ]   the semi-major axis of a planet’s orbit is directly proportional to the cube of its period of motion around the Sun. [image: ]   the semi-major axis of a planet’s orbit is directly proportional to its period of motion around the Sun.
[image: ][image: ]the cube of the semi-major axis of a planet’s orbit is directly proportional to the square of its period of motion around the Sun.
[image: ]the square of the semi-major axis of a planet’s orbit is directly proportional to its period of motion around the
Sun.
Question 8	0 / 1 point
Suppose you read on a newspaper website that a new planet has been found having an average speed of 33 km/sec. When it’s closest to the star it moves at 31 km/sec and when it’s farthest it moves at 35 km/sec. Why is this information incorrect?
[image: ][image: ]Kepler’s second law says the planet sweeps our equal areas in equal times, so the speed of the planets never change.
[image: ]   Planets remain at a constant distance from their stars so they don’t move closer or farther away.
[image: ]   Using these values, the square of the orbital period will not be equal to the cube of the semimajor axis. [image: ]   The average speed is too slow.
[image: ]   [image: ]   From Kepler’s second law we infer that a planet must move fastest when it’s closest, not when it is farthest away.
Question 9	1 / 1 point
When Copernicus first created his Sun-centred model of the universe, it did not lead to substantially better predictions of planetary positions than the Ptolemaic model. Why not?
[image: ]Copernicus placed the Sun at the centre but did not realize that the Moon orbits the Earth.


[image: ]    Copernicus misjudged the distances between the planets.
[image: ]    Copernicus misjudged the speeds at which the planets orbit the Sun.
[image: ]    [image: ]    Copernicus used perfect circles for the orbits of the planets.
[image: ]    Copernicus placed the planets in the wrong order going outward from the Sun.
Question 10	1 / 1 point
Suppose a planet is discovered orbiting a star in a highly elliptical orbit. While the planet is close to the star it 	, but while it is far away it	.
[image: ]    rotates (spins) faster, rotates slower [image: ]    moves slower, moves faster
[image: ]    [image: ]    moves faster, moves slower
[image: ]    moves slower, rotates (spins) faster [image: ]    rotates (spins) slower, rotates faster
Question 11	1 / 1 point
Early Greek philosophers who influenced the development of scientific thought included [image: ]    [image: ]    Aristotle, Socrates, Plato, and Ptolemy
[image: ]    Pythagoras, Socrates, Artistotle Onasis, and Ptolemy [image: ]    Pythagoras, Socrates, Kepler and Aristotle
[image: ]    Ptolemy, Socrates, Tycho Brahe and Plato [image: ]    Thales, Plato, Socrates, and Galileo
Question 12	0 / 1 point
Which of the following is not one of, nor follows directly from, Kepler's laws?
[image: ][image: ]When a planet travels at slower speeds it must be nearer the Sun and when it speeds up it must be as far from the Sun as it can get.
[image: ]    The orbit of each planet about the Sun is an ellipse with the Sun at one focus and nothing at the other focus. [image: ]    As a planet moves around its orbit, it sweeps out equal areas in equal times.
[image: ]    [image: ]    The square of a planet’s orbital period is proportional to the cube of its average orbital radius. [image: ]    A planet travels faster when it is nearer to the Sun and slower when it is farther from the Sun.
Question 13	1 / 1 point
Galileo observed that Jupiter has moons. From this information you may conclude that [image: ]    Jupiter orbits the Sun.
[image: ]    Jupiter orbits the Earth.
[image: ]    Jupiter is the centre of the solar system. [image: ]    [image: ]    some things do not orbit Earth.
[image: ]    Ptolemy’s vision of the solar system is correct.
Question 14	1 / 1 point
The names of the seven days of the week are based on the [image: ]  seven planets closest to the Sun.
[image: ]  [image: ]  seven naked-eye objects that appear to move among the constellations. [image: ]  most popular Norse gods.
[image: ]  seven largest constellations of the ancient world.
[image: ]seven brightest stars in the prominent constellation Orion.
Group B

Question 15	1 / 1 point
Which of the following statements correctly describes the law of conservation of energy?
[image: ]    An object always has the same amount of energy.
[image: ]    [image: ]    The total quantity of energy in the universe never changes.
[image: ]    It is not really possible for an object to gain or lose potential energy, because energy cannot be destroyed.
[image: ]Energy can change between many different forms, such as potential, kinetic, and thermal, but it is ultimately destroyed.
[image: ]The fact that you can fuse hydrogen into helium to produce energy means that helium can be turned into


hydrogen to produce energy.
Question 16	1 / 1 point
An object is able to stay in orbit around another object because [image: ]    It have just the right shape.
[image: ]    It has just the right temperature. [image: ]    It has just the right mass.
[image: ]    It just wants to.
[image: ]    [image: ]    It has just the right tangential speed.
Question 17	1 / 1 point
What is acceleration?
[image: ]    When you are traveling along a straight line at constant speed you are said to be “accelerating”.
[image: ]    It is a quantity, useful in physics, which has units of distance divided by time.
[image: ]    It’s really just another name for force.
[image: ]    [image: ]    It is the rate of change of velocity with time.
[image: ]    It is something caused by gravity and it has a value of 980 metres/second.
Question 18	1 / 1 point
What would happen if the Space Shuttle were launched with a speed greater than the Earth's escape velocity? [image: ]    [image: ]    It would travel away from the Earth into the solar system.
[image: ]    It would travel in a higher orbit around the Earth. [image: ]    It would orbit the Earth at a faster velocity.
[image: ]    It would be in an unstable orbit.
[image: ]    It would take less time to reach its bound orbit.
Question 19	0 / 1 point
The amount of matter contained in an object is called its mass. Which of the following statements about mass is false?
[image: ]    Mass is measured in kilograms.
[image: ]    [image: ]    Weight and mass are not the same quantities. [image: ]    [image: ]    The average human mass is about 150 pounds.
[image: ]    Mass is measured in grams.
[image: ]    If you were to go to the Moon your mass would be the same as your mass on Earth.
Question 20	0 / 1 point
Which of the following statements is not one of Newton's laws of motion?
[image: ]    The net force applied to an object is equal to its mass times its acceleration. [image: ]    For any force, there always is an equal and opposite reaction force.
[image: ]    [image: ]    The rate of change of momentum of an object is equal to the net force applied to the object.
[image: ]    In the absence of a net force, an object moves with constant velocity. [image: ]    [image: ]    The net force applied to an object is equal to its mass times its velocity.
Question 21	1 / 1 point
What does temperature measure?
[image: ]    the total potential energy of particles in a substance [image: ]    the average size of particles in a substance
[image: ]    the average mass of particles in a substance [image: ]    the total number of particles in a substance
[image: ]    [image: ]    the average kinetic energy of particles in a substance
Question 22	1 / 1 point
A green apple (nor your Mac computer) looks green because [image: ]    it emits green light and absorbs all other colors. [image: ]    it absorbs green light and emits all other colors.
[image: ][image: ]    it transmits green light and emits all other colors. [image: ]    it reflects all colours but green light.
[image: ]it reflects green light and absorbs all other colors.


Question 23	1 / 1 point
Suppose that the Sun were to suddenly disappear from our solar system. What would happen to Earth’s motion?
[image: ]    Nothing; it would continue to orbit the centre of the solar system along its current path in space. [image: ]    It would suddenly stop in its orbit and remain in this spot forever.
[image: ]    It would begin orbiting Jupiter in a circular orbit because Jupiter is the next biggest object in the solar system. [image: ]    It would begin spiralling in toward the centre of the solar system.
[image: ]    [image: ]    It would begin travelling in a straight line heading out of the solar system.
Question 24	1 / 1 point
A skater can spin faster by pulling in her arms closer to her body or spin slower by spreading her arms out from her body. This is due to
[image: ]    The conservation of energy because energy can’t be created or destroyed.
[image: ]    [image: ]    The conservation of angular momentum.
[image: ]    The law of gravity.
[image: ]    The conservation of momentum. [image: ]    Newton's third law.
Question 25	1 / 1 point
At which lunar phases(s) are the tides most pronounced (the highest tide levels)?
[image: ]    New moon [image: ]    First quarter
[image: ]    Both first and third quarters [image: ]    Full Moon
[image: ]    [image: ]    Both new and full moons
Question 26	0 / 1 point
If your mass is 75 kg on Earth, what would be your mass on Saturn which is about 95 times as massive as Earth? [image: ]    [image: ]    About the same, 75 kg
[image: ]    About 75 grams
[image: ]    About 75 x 95 = 7,125 kilograms
[image: ]    [image: ]    About 75 pounds
[image: ]    About 20 kilograms (95 – 75 = 20) because the radius of Saturn is so much greater
Question 27	0 / 1 point
Which of the following statements about orbital motion is not true?
[image: ]Some orbits are closed orbits, like that of the Moon, and some are open orbits where the orbiting object comes closest to Earth (say) just once.
[image: ]  [image: ]  An elliptical orbit is an example of an open orbit.
[image: ][image: ]  Two objects orbiting each other revolve about their mutual centre of mass (sometimes called the barycentre). [image: ]  The Moon is in a stable orbit around the Earth.
[image: ]Once an object is in a “circular” orbit it does not need any additional energy to remain in orbit.
Group C

Question 28	0 / 1 point
Which of the following statements about the Hubble Space Telescope is false?
[image: ]    It operates 24 hours per day
[image: ]    It will eventually be replaced by the James Webb Space Telescope
[image: ]    [image: ]    It orbits the Earth well above the Earth’s atmosphere
[image: ]    [image: ]    It was designed by a famous astronomer named Edwin Hubble [image: ]    It operates mainly at visible light frequencies
Question 29	1 / 1 point
From lowest energy to highest energy, which of the following correctly orders the different categories of electromagnetic radiation? [image: ]    gamma rays, X rays, visible light, ultraviolet, infrared, radio
[image: ][image: ][image: ]    infrared, visible light, ultraviolet, X rays, gamma rays, radio radio, infrared, visible light, ultraviolet, X rays, gamma rays


[image: ]    visible light, infrared, X rays, ultraviolet, gamma rays, radio [image: ]    radio, X rays, visible light, ultraviolet, infrared, gamma rays
Question 30	1 / 1 point
The 29.5-day lunar month results in full moon dates that slowly change from month to month. Eventually, this entire cycle repeats such that a full moon that occurred on November 19 one year, let’s say, occurs on November 19 again some years later. Which of the following statements about this cycle is true?
[image: ]This so-called Metonic cycle is a result of the Earth’s rotational axis being tipped at 23.5 degrees to the ecliptic
plane.
[image: ]    The dates for Easter are based on this cycle.
[image: ]This continual cycling of the lunar phase dates repeating on the same dates has been known since Galileo’s time
when the telescope was first developed.
[image: ]    [image: ]    This cycle repeats every 19 years when the lunar phases occur again on the same dates.
[image: ]    It is known as the saros cycle.
Question 31	1 / 1 point
A hot star emits primarily what colour of visible light? [image: ]    red
[image: ]    [image: ]    blue [image: ]infrared [image: ]yellow
[image: ]    ultraviolet
Question 32	0 / 1 point
From laboratory measurements, we know that a particular spectral line formed by hydrogen appears at a wavelength of 486.1 nanometers (nm). The spectrum of a particular star shows the same hydrogen line appearing at a wavelength of 496.1 nm (in other words, redshifted or having a longer wavelength). What can we conclude?
[image: ]    [image: ]    The star is moving away from us.
[image: ]    The star is getting colder. [image: ]    The "star" actually is a planet.
[image: ]    [image: ]    The star is moving toward us.
[image: ]    The star is getting hotter.
Question 33	1 / 1 point
Suppose there are two monochromatic light beams. Beam 1 has half the wavelength of beam 2. How do their frequencies compare?
[image: ]    Beam 1 has ½ the frequency of beam 2 [image: ]    They have the same frequency.
[image: ]    [image: ]    Beam 1 has 2 times the frequency of Beam 2 [image: ]    Beam 1 has ¼ the frequency of beam 2
[image: ]    Beam 1 has 4 times the frequency of Beam 2
Question 34	1 / 1 point
The two basic types of telescopes are what? [image: ]    reflection and spectrographic [image: ]    refraction and ones using lenses [image: ]    refraction and Galilean
[image: ]    reflection and mirror  [image: ]    [image: ]    reflection and refrac
Question 35	1 / 1 point
Suppose the angular separation of two stars is smaller than the angular resolution of your eyes. How will the stars appear to your eyes?
[image: ]    You will see two distinct stars.
[image: ]    You will see only the larger of the two stars, not the smaller one.
[image: ]    [image: ]    The two stars will look like a single point of light.
[image: ]    The two stars will appear to be touching, looking rather like a small dumbbell. [image: ]    You will not be able to see the two stars at all.
Question 36	1 / 1 point


What do astronomers mean by light pollution?
[image: ]    Light pollution refers to pollution caused by light industry as opposed to heavy industry.
[image: ]Light pollution refers to the lights that must be used inside major observatories and that make it difficult for
astronomers’ eyes to adapt to darkness.
[image: ][image: ]Light pollution refers to light used for human activities that brightens the sky and hinders astronomical observations.
[image: ]    Light pollution is another name for sunlight, which makes it impossible to see stars in the daytime. [image: ]    Light pollution refers to harmful gases emitted by common street lights.
Question 37	1 / 1 point
Which of the following statements best describes the principle advantage of telescopes over eyes?
[image: ]    Telescopes can see farther without image distortion and can record more accurate colours. [image: ]    Telescopes can collect far more light with far greater magnification.
[image: ]    Telescopes can collect more light and are unaffected by twinkling.
[image: ]    [image: ]    Telescopes can collect far more light with far better angular resolution. [image: ]    Telescopes have much more magnification and better angular resolution.
Question 38	1 / 1 point
Which of the following is not an advantage of the Hubble Space Telescope over ground-based telescopes?
[image: ]    It can observe infrared and ultraviolet light, as well as visible light. [image: ]    Stars do not twinkle when observed from space.
[image: ]    Observers on the ground can use it at any time of the 24-hour day. [image: ]    It never has to close because of bad weather.
[image: ]    [image: ]    Although it orbits the Earth and is outside Earth’s atmosphere, it is, after all, closer to the stars.
Question 39	1 / 1 point
The frequency of a wave is
[image: ]    the number of peaks passing by any point each second. [image: ]    measured in cycles per second.
[image: ]    measured in Hertz (Hz).
[image: ]    equal to the speed of the wave divided by the wavelength of the wave. [image: ]    [image: ]    all of the above.
Question 40	0 / 1 point
The light gathering power of a 10-cm telescope is	that of a 20-cm telescope. [image: ]  equal to
[image: ]  greater than [image: ]  [image: ]  twice
[image: ]  [image: ]  less than
[image: ]10 times less
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	Question 1
	0 / 1 point



Rank the following planets in order of size from the smallest to the largest.

	[image: ] [image: ]
	Mercury, Mars, Earth, Uranus, Saturn

	
[image: ] [image: ]
	Mercury, Mars, Uranus, Saturn, Earth

	
[image: ]
	Mars, Mercury, Earth, Saturn, Uranus

	
[image: ]
	Uranus, Mars, Mercury, Earth, Saturn

	
[image: ]
	Mars, Mercury, Earth, Saturn, Uranus

	Question 2
	0 / 1 point


We have determined the age of the solar system through:

	[image: ]
	A)  taking measurements of tree rings.

	
[image: ] [image: ]
	B)  radioactive dating.

	
[image: ]
	C) the study of rocks and the determination of their composition.

	
[image: ]
	D) the analysis of the sand on various beaches around the Earth.

	
[image: ] [image: ]
	E)  all of A, B, C and D.

	Question 3
	1 / 1 point


Ring systems around planets are:

	[image: ]
	quite common among terrestrial planets.

	
[image: ] [image: ]
	quite common among the large, gas planets; all Jovian planets have them.

	
[image: ]
	fairly rare; just Venus and Saturn have them.

	
[image: ]
	fairly rare; just Saturn has rings.

	
[image: ]
	quite common; all planets have them.

	Question 4
	0 / 1 point


Which of the following statements about the Jovian planets is not true?

	[image: ]
	Saturn is the least dense planet, having a density less than water.




	[image: ]
	The largest Jovian planet is Jupiter.

	
[image: ] [image: ]
	All the Jovian planets have ring systems.

	
[image: ]
	Together, Jupiter and Saturn have over 100 moons.

	
[image: ] [image: ]
	The outermost Jovian planet, Uranus, is also the least massive.

	Question 5
	1 / 1 point



What is the origin of the atoms of hydrogen, oxygen and sodium in the perspiration that exits your body during this astronomy test?

	
[image: ]


	They were synthesized during the early stages of the Sun's formation and
spewed out from the Sun through the solar wind and our planet, Earth, simply intercepted them.

	
[image: ]

	All of these elements were synthesized inside stars more than 4.6 billion years ago.

	
[image: ]

	All of these elements were produced in the first few minutes after the big bang event.

	
[image: ]
	They were all fused deep inside Earth.

	

[image: ] [image: ]

	The hydrogen nuclei were produced a few minutes after the big bang event
13.8 billion years ago; the oxygen and sodium nuclei were synthesized inside stars more than 4.6 billion years ago.

	Question 6
	1 / 1 point



Which of the following statements about the moons of the solar system is false?

	
[image: ]

	Moons vary in size from quite small to the largest, Ganymede, which is just
over 2600 km in radius.

	
[image: ]
	Mars has two small moons which are irregularly-shaped (not round).

	
[image: ]
	Earth has one moon, named Moon, and no rings that we know of.

	
[image: ] [image: ]
	All planets have moons except Mercury.

	
[image: ]
	Jupiter has the most moons in our solar system.

	Question 7
	1 / 1 point


The age of our solar system is approximately


	[image: ]
	13.8 million years.

	
[image: ]
	13.8 billion years.

	
[image: ]
	4.6 million years.

	
[image: ]
	10,000 years.

	
[image: ] [image: ]
	4.6 billion years.

	Question 8
	1 / 1 point



The rotation (daily spin) of the planets are:

	[image: ]
	All in the same direction (clockwise as seen from above the system)

	
[image: ]
	All in the same direction (with the exception of Venus and Neptune)

	
[image: ] [image: ]
	All in the same direction (with the exception of Venus and Uranus)

	
[image: ]
	All in the same direction (with the exception of Mercury)

	
[image: ]
	All in the same direction (counter clockwise as seen from above the system)

	Question 9
	1 / 1 point


Which of the following statements about asteroids is false?

	[image: ]
	Some asteroids seem to have originated on Mars.

	
[image: ]

	Sometime asteroids enter Earth's atmosphere but most burn up before they reach Earth's surface.

	
[image: ]
	Asteroids have been found outside the asteroid belt.

	
[image: ]

	Most asteroids have congregated in the asteroid belt between Mars and Jupiter.

	
[image: ]	[image: ]
	An asteroid is just a failed comet.

	Question 10
	0 / 1 point


Which of the following characteristics of the terrestrial planets is (are) correct?

[image: ]      A) They are relatively small, low density bodies with solid surfaces on which to walk.



	
[image: ]	[image: ]

	B) They are relatively small, high density objects with solid surfaces on which to walk.

	
[image: ]

	
C) They have varying sizes; Earth is one size but large Jupiter is also terrestrial and you can walk on its surface.

	
[image: ]

	
D) They are all closer to the Sun than the Jovian planets but their densities are quite varied with one being less dense than water.

	
[image: ]	[image: ]
	E)  All of A, B, C and D are correct.

	Question 11
	0 / 1 point



According to our theory of solar system formation, what is the origin of asteroids and comets?

	
[image: ]

	Asteroids are the remains of a terrestrial planet that shattered, and comets
are the remains of a jovian planet that shattered.

	
[image: ]	[image: ]

	Asteroids are the leftover planetesimals of the inner solar system, and comets are the leftover planetesimals that formed beyond the frost line.

	
[image: ]

	Asteroids and comets are both leftover planetesimals that formed between the orbits of Mars and Jupiter.

	
[image: ]	[image: ]

	Asteroids and comets represent material from interstellar space that was captured in the solar nebula by gravity.

	
[image: ]

	Asteroids are chunks of pure metal that condensed in the solar nebula, and comets are chunks of pure rock that condensed in the solar nebula.

	Question 12
	1 / 1 point


Where are most of the known asteroids found?

	[image: ]
	in the Kuiper Belt.

	
[image: ]
	between Jupiter and Saturn.

	
[image: ]	[image: ]
	between Mars and Jupiter.

	
[image: ]
	in the Oort Cloud.

	
[image: ]
	between Mercury and Venus.

	Question 13
	1 / 1 point


Which of the following characteristics of the Jovian planets is (are) correct?


[image: ]
	
[image: ]

	A) They have varying sizes; Jupiter is one size, Neptune about half as big and Mercury is quite small.

	
[image: ]
	B) They are relatively large, low density objects with solid surfaces.

	
[image: ]

	
C) They are closer to the Sun than the terrestrial planets; that's why we can see them at night.

	
[image: ]
	D)  Both A and B are correct.

	
[image: ] [image: ]
	E)  None of A, B or C are correct.
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	Question 14
	0 / 1 point



Which of the following solar system moons likely formed through the same processes as our solar system?

	[image: ]
	A)  The moons of Mars, Phobos and Deimos.

	
[image: ]
	B)  Venus's small moon, Dactyl.

	
[image: ]	[image: ]
	C)  Jupiter's so-called Galilean moons.

	
[image: ]	[image: ]
	D)  Uranus's moon, Triton

	
[image: ]
	E)  All of A, C and D.

	Question 15
	0 / 1 point


[image: ]How were the moons of the Jovian planets most likely formed?

	
[image: ]

	Most of the solar system's moons initially formed around Jupiter which were
then ejected by Jupiter toward other planets which eventually captured them.

	
[image: ]

	Early in their formation the planets spun wildly and flung off chunks of themselves which coalesced as moons.

	
[image: ]

	They were all formed in the Asteroid Belt between Venus and Jupiter and through BB (Belt Benevolence) they got distributed among the Jovian planets.

	
[image: ]
	Most likely by gravitationally attracting asteroids as a protoplanet might form.

	
[image: ]
	Probably through the same process as the planets themselves formed.




	Question 16
	1 / 1 point



What is differentiation in planetary geology?

	[image: ]	[image: ]
	the process by which gravity separates materials according to density

	
[image: ]

	any process by which a planet's surface evolves differently from another planet's surface

	
[image: ]
	the process by which different types of minerals form a conglomerate rock

	
[image: ]
	any process by which a planet evolves differently from its moons

	
[image: ]

	any process by which one part of a planet's surface evolves differently from another part of the same planet's surface

	Question 17
	0 / 1 point


The sticking together of small but solid particles is an important feature of the solar nebular theory. What is this process known as?

	[image: ]
	Gluons

	
[image: ]
	Differentiation

	
[image: ]
	Condensation

	
[image: ]	[image: ]
	Accretion

	
[image: ]	[image: ]
	Gravitational collapse.

	Question 18
	1 / 1 point


Protoplanets grow into planetesimals by which processes?

	[image: ]
	A)  Colliding with other protoplanets.

	
[image: ]
	B)  Gravitationally pulling in other protoplanets

	
[image: ]
	C) Attracting other planetesimals with the same charge.

	
[image: ]	[image: ]
	D)  A combination of A and B.

	
[image: ]
	E)  A combination of A, B and C.

	Question 19
	1 / 1 point


Why are the inner planets made of denser materials than the outer planets?


[image: ]
	
[image: ]


	When the solar nebula formed a disk, materials naturally segregated into
bands, and in our particular solar system the denser materials settled nearer the Sun while lighter materials are found in the outer part.

	

[image: ]	[image: ]

	In the inner part of the nebula only metals and rocks were able to condense because of the high temperatures, whereas hydrogen compounds, although more abundant, were only able to condense in the cooler outer regions.

	
[image: ]
	Denser materials were heavier and sank to the centre of the nebula.

	

[image: ]


	In the beginning, when the protoplanetary disk was spinning faster, centrifugal forces flung the lighter materials toward the outer parts of the solar nebula.

	
[image: ]

	The Sun's gravity pulled denser materials toward the inner part of the solar nebula, while lighter gases escaped more easily.

	Question 20
	0 / 1 point



The terrestrial planet cores contain mostly metal because

	
[image: ]	[image: ]

	metals sank to the centre during a time when the interiors were molten
throughout.

	
[image: ]
	the entire planets are made mostly of metal.

	
[image: ]
	radioactivity created metals in the core from the decay of uranium.

	
[image: ]	[image: ]

	only metals condensed closest to the Sun in the solar nebula and the rocks then accreted around them as the protoplanets cooled.

	
[image: ]
	convection carried the metals to the core.

	Question 21
	0 / 1 point


[image: ]The nebular theory of formation of the solar system successfully predict ts all but one of the following. Which one does the theory not predict?

	[image: ]
	Planets orbit around the Sun in nearly circular orbits in a flattened disk.

	
[image: ]
	The craters on the Moon.

	
[image: ]
	Asteroids, Kuiper-belt objects and comets.

	
[image: ]
	The equal number of terrestrial and Jovian planets.

	
[image: ]
	The compositional differences between terrestrial and Jovian planets.




	Question 22
	1 / 1 point



The first solid grains or flakes formed in our solar system by the process of 	, the addition of material to an object an atom or molecule at a time.

	[image: ]
	Hydration

	
[image: ]
	Accretion

	
[image: ]
	Vapourization

	
[image: ]
	Sublimation

	
[image: ]	[image: ]
	Condensation

	Question 23
	1 / 1 point


The terrestrial planets and the giant Jovian planets have different compositions because

	[image: ]
	the terrestrial planets have few moons.

	
[image: ]
	the Jovian planets are closer to the Sun.

	
[image: ]
	the Jovians are much larger.

	
[image: ]
	the giant Jovian planets are made mostly of solids.

	
[image: ]	[image: ]
	the terrestrial planets are closer to the Sun.

	Question 24
	0 / 1 point


According to our theory of solar system formation, what is Pluto?

	[image: ]	[image: ]
	Pluto is one of the largest of the Kuiper belt objects.

	
[image: ]	[image: ]

	Pluto is a terrestrial planet that was shot out from the inner solar system to its present location as the most distant planet.

	
[image: ]

	Pluto is simply an oddball planet, and thus represents one of the "exceptions" that the nebular theory cannot explain.

	
[image: ]
	Pluto is a very small jovian planet.

	
[image: ]

	Pluto is a terrestrial planet that happened to form at a large distance from the Sun.

	Question 25
	1 / 1 point


What was the frost line of the solar system?



	
[image: ]

	the distance from the Sun beyond which temperatures were low enough for
metals to condense, between the Sun and the present-day orbit of Mercury

	
[image: ]

	the distance from the Sun beyond which temperatures were low enough for rocks to condense, between the present-day orbits of Mercury and Venus

	

[image: ]


	the distance from the Sun beyond which temperatures were low enough for hydrogen and helium to condense, between the present-day orbits of Jupiter and Saturn

	

[image: ]	[image: ]


	the distance from the Sun beyond which temperatures were low enough for hydrogen compounds and methane to condense into ices, between the present-day orbits of Mars and Jupiter

	
[image: ]

	the distance from the Sun beyond which temperatures were low enough for asteroids to form, between the present-day orbits of Venus and Earth

	Question 26
	0 / 1 point



Atmospheres formed around some terrestrial planets because

	
[image: ]	[image: ]

	A) outgassing through volcanic activity plus a strong enough gravity kept the gas from escaping into space

	
[image: ]

	
B) their gravity was great enough to capture atoms and molecules floating around in the solar nebula

	
[image: ]

	
C) radioactivity from surface rocks produced oxygen and carbon dioxide in sufficient quantities to build up an atmosphere

	
[image: ]

	
D) human activity produces carbon dioxide and plants produce oxygen which are the main constituents of an atmosphere

	
[image: ]	[image: ]
	E)  all of A, B, C and D.

	Question 27
	1 / 1 point


[image: ]What is meant by the period of heavy bombardment?

	
[image: ]

	It refers to a period of human history known as the Dark Ages when many people died
from being hit by the constant rain of meteors from the Kuiper Belt.

	
[image: ]

	During the second world war London, England was heavily bombed by the German Airforce.

	
[image: ]

	During the 500-700 million years of the solar system existence there were plenty of larger objects roaming around in the solar disk. These larger objects constantly





	
	bombarded the terrestrial objects building up their surfaces and often leaving large
craters that still exist today.

	
[image: ]

	It refers to a particularly interesting period about 65 millions years ago when so many asteroid hit Earth that many animal species, including the dinosaurs, were wiped out.

	
[image: ]

	Throughout the solar system's existence the Jovian planets especially have been bombarded with rogue asteroids leaving scars on their surfaces.

	Group C
	





	Question 28
	0 / 1 point



What is the name of the exoplanet that has been found that is closest to our solar system?

	[image: ]	[image: ]
	Alpha Centauri Bb

	
[image: ]
	Sirius

	
[image: ]
	Fomalhaut b

	
[image: ]
	Rigel

	
[image: ]	[image: ]
	Kepler 56c

	Question 29
	0 / 1 point


Which statement best describes the direct detection technique for finding exoplanets?

	
[image: ]

	Observing the slight shifting of the frequency of the light as the star wobbles
back and forth in space due to an exoplanet orbiting it.

	
[image: ]	[image: ]

	Actually seeing the exoplanet orbiting the star through our more powerful telescopes.

	
[image: ]	[image: ]

	Observing the slight side-to-side movement of the star in space caused by an exoplanet orbiting it.

	
[image: ]

	Observing the gravitational effects the orbiting exoplanet has on other nearby stars.

	
[image: ]

	Observing the slight dip in the brightness of a star as the planet moves across it's face.

	Question 30
	1 / 1 point


So far, about how many exoplanets have been discovered?


	[image: ]
	700

	
[image: ]
	around 75

	
[image: ]
	about 4000

	
[image: ]	[image: ]
	over 1500

	
[image: ]
	150

	Question 31
	1 / 1 point



Which of the following techniques has so far yielded the fewest detections of an exoplanet?

	[image: ]
	Gravitational lensing.

	
[image: ]
	Doppler technique

	
[image: ]
	Transit method.

	
[image: ]	[image: ]
	Astrometric method.

	
[image: ]
	Direct Detection.

	Question 32
	0 / 1 point


Which statement best describes the transit technique for finding exoplanets?

	
[image: ]

	Actually seeing the exoplanet orbiting the star through our more powerful
telescopes.

	
[image: ]

	Observing the gravitational effects the orbiting exoplanet has on other nearby stars.

	
[image: ]	[image: ]

	Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.

	
[image: ]	[image: ]

	Observing the slight dip in the brightness of a star as the planet moves across it's face.

	
[image: ]

	Observing the slight side-to-side movement of the star in space caused by an exoplanet orbiting it.

	Question 33
	0 / 1 point


Thinking about our own solar system, which planet will have the greatest effect on the Sun's movement about the solar system's centre of mass?


	[image: ]
	Earth, because we live here.

	
[image: ]	[image: ]
	Jupiter, because of its huge mass.

	
[image: ]
	Mars, because it's the red planet.

	
[image: ]
	Saturn, because of its large ring structure.

	
[image: ]	[image: ]
	Mercury, because it is closest to the Sun.

	Question 34
	1 / 1 point



Why would a star continuously wobble back-and-forth in space?

	[image: ]	[image: ]
	Because it is revolving around a common centre of mass with other planets

	
[image: ]
	Because of air currents in the atmosphere surrounding it

	
[image: ]
	Because the nebula it formed out of collided with a supernova shockwave

	
[image: ]
	Because it is undergoing precession

	
[image: ]
	Because it had too much to drink

	Question 35
	1 / 1 point


Which statement best describes the Doppler technique for finding exoplanets?

	
[image: ]

	Observing the gravitational effects the orbiting exoplanet has on other nearby
stars.

	
[image: ]	[image: ]

	Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.

	
[image: ]

	Observing the slight dip in the brightness of a star as the planet moves across it's face.

	
[image: ]

	Observing the slight side-to-side movement of the star in space caused by an exoplanet orbiting it.

	
[image: ]

	Actually seeing the exoplanet orbiting the star through our more powerful telescopes.

	Question 36
	1 / 1 point


Which of the following statements about exoplanets is true?



	
[image: ]

	The large majority of confirmed exoplanets orbit their stars at radii less than 5
AU.

	
[image: ]

	No planets have been found orbiting their stars at radii less than Mercury's orbital radius.

	
[image: ]

	A considerable number of exoplanets seem to have orbits that are quite elliptical.

	
[image: ]
	All of A, B and C are true.

	
[image: ]	[image: ]
	Only A and C are true.

	Question 37
	0 / 1 point



What does the exoplanet descriptor "hot Jupiter" mean?

	[image: ]
	It's an exoplanet the same size as Jupiter but with an extensive ring system.

	
[image: ]	[image: ]
	It's an exoplanet jult like Jupiter but orbiting much closer to its sun than 5 AU.

	
[image: ]

	It's an exoplanet just like Jupiter but orbiting much further away from its sun than 5 AU.

	
[image: ]
	It's the latest fast car made by Toyota having Jupiter as its model name.

	
[image: ]	[image: ]
	It's any exoplanet orbiting around a much bigger star than our Sun.

	Question 38
	0 / 1 point


Why is it easier to find exoplanets that are much more massive than the Earth?

	[image: ]	[image: ]
	Because they are mainly found around dimmer stars

	
[image: ]	[image: ]
	Because their transits and tugging on their stars are easier to detect

	
[image: ]
	Because there aren't any exoplanets with masses lower than Earth

	
[image: ]

	Because the solar nebula theory predicts more massive exoplanets should exist

	
[image: ]
	Because massive exoplanets orbit more slowly

	Question 39
	0 / 1 point


What is an exoplanet moon?

	[image: ]
	It is an object orbiting a Kuiper Belt object.




	[image: ]
	So far we have not detected any exoplanet moons so they don't exist.

	
[image: ]	[image: ]
	It is an object orbiting an exoplanet just as our Moon orbits Earth.

	
[image: ]
	It is an object orbiting an exostar.

	
[image: ]	[image: ]
	It is an object orbiting an object other than Earth in our own solar system.

	Question 40
	1 / 1 point



[image: ]Which of the following statements about exoplanets is false?

	
[image: ]

	The information about exoplanets we have been able to determine so far seem to
indicate that most of them are similar to our own solar system component.

	
[image: ]

	No planets have been found orbiting their stars at radii less than Mercury's orbital radius.

	
[image: ]
	The large majority of confirmed exoplanets orbit their stars at radii less than 5 AU.

	
[image: ]

	The masses of the large majority of confirmed exoplanets that we have been able to measure with any degree of certainty are larger than Earth's mass.

	
[image: ]
	A considerable number of exoplanets seem to have orbits that are quite elliptical.















[image: ][image: ]Quiz Submissions • Module 3 Test• Requires Respondus LockDown Browser


Group A
Question 1	0 / 1 point

Which of the following statements is not an observed pattern of motion in our solar system?

[image: ]   Most planetary orbits lie nearly in the same plane.

[image: ]   Almost all moons orbit their planet in the same direction as the planet's rotation.

[image: ]     [image: ]   Most planets orbit at the same speed.

[image: ]     [image: ]   All planets orbit the Sun in the same direction.

[image: ]   Most planets rotate in the same direction in which they orbit.

Question 2	1 / 1 point

Which of the following statements about asteroids is false? [image: ]   Some asteroids seem to have originated on Mars.
[image: ]     [image: ]   An asteroid is just a failed comet.

[image: ]   Most asteroids have congregated in the asteroid belt between Mars and Jupiter.
[image: ]
Sometime asteroids enter Earth's atmosphere but most burn up before they reach Earth's surface.
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[image: ]   Asteroids have been found outside the asteroid belt.

Question 3	1 / 1 point

When we examine of the types of planets making up the solar system we notice the following: [image: ]   there are three types of planets: terrestrial, Jovian and small snowballs.
[image: ]   there is just one type of planet: round, small and rocky. [image: ]   all planets making up the solar system are like Pluto.
[image: ]   there seems to be no general category of planets; each is unique and there are very few similarities among them.


[image: ]     [image: ]   there are two types of planets: terrestrial and Jovian.

Question 4	1 / 1 point

We have determined the age of the solar system through:


[image: ]   A) taking measurements of tree rings.

[image: ]     [image: ]   B) radioactive dating.

[image: ]   C) the study of rocks and the determination of their composition.

[image: ]   D) the analysis of the sand on various beaches around the Earth.

[image: ]   E) all of A, B, C and D.

Question 5	1 / 1 point

Which of the following characteristics of the Jovian planets is (are) correct?


[image: ]C) They have varying sizes; Jupiter is one size, Neptune about half as big and Mercury is quite small.


[image: ]   B) They are relatively large, low density objects with solid surfaces.

[image: ]   C) They are closer to the Sun than the terrestrial planets; that's why we can see them at night.

[image: ]   D) Both A and B are correct.

[image: ]     [image: ]   E) None of A, B or C are correct.
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Question 6	1 / 1 point

Which of the following statements about the Jovian planets is not true?

[image: ]   Together, Jupiter and Saturn have over 100 moons. [image: ]   The largest Jovian planet is Jupiter.
[image: ]     [image: ]   The outermost Jovian planet, Uranus, is also the least massive.

[image: ]   All the Jovian planets have ring systems.

[image: ]   Saturn is the least dense planet, having a density less than water.

Question 7	1 / 1 point

What is the origin of the atoms of hydrogen, oxygen and sodium in the perspiration that exits your body during this astronomy test?


[image: ]   They were synthesized during the early stages of the Sun's formation and spewed out from the Sun through the solar wind and our planet, Earth, simply intercepted them.


[image: ]   All of these elements were synthesized inside stars more than 4.6 billion years ago. [image: ]   They were all fused deep inside Earth.
[image: ]     [image: ]   The hydrogen nuclei were produced a few minutes after the big bang event 13.8 billion years ago; the oxygen and sodium nuclei were synthesized inside stars more than 4.6 billion years ago.


[image: ]   All of these elements were produced in the first few minutes after the big bang event.

Question 8	0 / 1 point

Which of the following statements about meteorites is true?

[image: ]   A meteorite is the same thing as a meteoroid.

[image: ]   A meteorite becomes a meteoroid once it hits the Earth's surface.

[image: ]     [image: ]   A meteorite is what's left of a meteor when it hits the Earth's surface.

[image: ]     [image: ]   Meteorites are often called "shooting stars" when they are seen as flashes of light across the sky at night.


[image: ]   A meteorite is the same thing as an asteroid.

Question 9	1 / 1 point

Where are most of the known asteroids found?
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[image: ]   in the Oort Cloud.

[image: ]     [image: ]   between Mars and Jupiter. [image: ]   between Mercury and Venus.
[image: ]   between Jupiter and Saturn. [image: ]   in the Kuiper Belt.
Question 10	1 / 1 point

Which of the following statements about the moons of the solar system is false?

[image: ]     [image: ]   All planets have moons except Mercury.

[image: ]   Earth has one moon, named Moon, and no rings that we know of. [image: ]   Jupiter has the most moons in our solar system.
[image: ]   Mars has two small moons which are irregularly•shaped (not round).
[image: ]   Moons vary in size from quite small to the largest, Ganymede, which is just over 2600 km in radius. Question 11	1 / 1 point

The rotation (daily spin) of the planets are:

[image: ]   All in the same direction (with the exception of Venus and Neptune)

[image: ]   All in the same direction (counter clockwise as seen from above the system) [image: ]   All in the same direction (clockwise as seen from above the system)
[image: ]     [image: ]   All in the same direction (with the exception of Venus and Uranus) [image: ]   All in the same direction (with the exception of Mercury)
Question 12	1 / 1 point

Which of the following characteristics of the terrestrial planets is (are) correct?


[image: ]   A) They are relatively small, low density bodies with solid surfaces on which to walk.

[image: ]     [image: ]   B) They are relatively small, high density objects with solid surfaces on which to walk.
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A) They have varying sizes; Earth is one size but large Jupiter is also terrestrial and you can walk on its surface.


[image: ]   B) They are all closer to the Sun than the Jovian planets but their densities are quite varied with one being less dense than water.


[image: ]   E) All of A, B, C and D are correct.

Question 13	1 / 1 point

Which of the following is not characteristic of the terrestrial planets?

[image: ]   They are more closely spaced together than the jovian planets. [image: ]   They are relatively smaller than the jovian planets.
[image: ]     [image: ]   They have more moons than the jovian planets.

[image: ]   They have higher densities than the jovian planets [image: ]   They all have solid surfaces.
Group B
Question 14	1 / 1 point

Which of the following solar system moons likely formed through the same processes as our solar system?


[image: ]   A) The moons of Mars, Phobos and Deimos.

[image: ]   B) Venus's small moon, Dactyl.

[image: ]     [image: ]   C) Jupiter's so•called Galilean moons.

[image: ]   D) Uranus's moon, Triton

[image: ]   E) All of A, C and D.

Question 15	1 / 1 point

Why did the solar nebula heat up as it collapsed?

[image: ]   Nuclear fusion occurring in the core of the protosun produced energy that heated the nebula. [image: ]   Collisions among planetesimals generated friction and heat.
[image: ]   Radiation from other nearby stars that had formed earlier heated the nebula.
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[image: ][image: ]As the cloud shrank, its gravitational potential energy was converted to kinetic energy and then into thermal energy.


[image: ]   The shock wave from a nearby supernova heated the gas.

Question 16	1 / 1 point

The terrestrial planet cores contain mostly metal because [image: ]   the entire planets are made mostly of metal. [image: ]   convection carried the metals to the core.
[image: ]     [image: ]   only metals condensed closest to the Sun in the solar nebula and the rocks then accreted around them as the protoplanets cooled.


[image: ]   radioactivity created metals in the core from the decay of uranium.

[image: ]   metals sank to the centre during a time when the interiors were molten throughout.

Question 17	1 / 1 point

The terrestrial planets and the giant Jovian planets have different compositions because [image: ]   the Jovian planets are closer to the Sun.
[image: ]   the Jovians are much larger.

[image: ]   the giant Jovian planets are made mostly of solids. [image: ]   the terrestrial planets have few moons.
[image: ]     [image: ]   the terrestrial planets are closer to the Sun.

Question 18	1 / 1 point

According to our theory of solar system formation, what is Pluto?


[image: ]   Pluto is simply an oddball planet, and thus represents one of the "exceptions" that the nebular theory cannot explain.


[image: ]     [image: ]   Pluto is one of the largest of the Kuiper belt objects.

[image: ]   Pluto is a terrestrial planet that was shot out from the inner solar system to its present location as the most distant planet.


[image: ]   Pluto is a very small jovian planet.
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[image: ]Pluto is a terrestrial planet that happened to form at a large distance from the Sun.


Question 19	1 / 1 point

According to our theory of solar system formation, why does the Sun rotate slowly today?


[image: ]   The Sun once rotated much faster, but it transferred angular momentum to planets and other objects during close encounters.


[image: ]   The Sun once rotated much faster, but it lost angular momentum due to internal friction.

[image: ]   The Sun was born rotating slowly because the solar nebula had very little angular momentum.


[image: ]   The Sun once rotated much faster, but it lost angular momentum because everything slows down with time.


[image: ]     [image: ]   The Sun once rotated much faster, but it transferred angular momentum to charged particles caught in its magnetic field and then blew the particles away with its strong solar wind.


Question 20	1 / 1 point

What is differentiation in planetary geology?

[image: ]   any process by which a planet evolves differently from its moons

[image: ]   any process by which a planet's surface evolves differently from another planet's surface [image: ]   the process by which different types of minerals form a conglomerate rock
[image: ]   any process by which one part of a planet's surface evolves differently from another part of the same planet's surface


[image: ]     [image: ]   the process by which gravity separates materials according to density

Question 21	0 / 1 point

What constitutes the solar wind?


[image: ]C) It's very similar to the wind here on Earth which is merely the moving around of atmospheric gases.


[image: ]     [image: ]   B) It is the continuous stream of hot air being released by the fusion process deep inside the Sun.

[image: ]     [image: ]   C) It's the continuous emission of charged particles (electrons, protons, etc.) from the solar surface.


[image: ]   A) The solar wind in not constant but happens in spurts especially during the time of coronal mass ejections from sunspots.


B) It is a combination of both A and B.
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[image: ]


Question 22	1 / 1 point

What is meant by the period of heavy bombardment?


[image: ]   It refers to a particularly interesting period about 65 millions years ago when so many asteroid hit Earth that many animal species, including the dinosaurs, were wiped out.


[image: ]   Throughout the solar system's existence the Jovian planets especially have been bombarded with rogue asteroids leaving scars on their surfaces.


[image: ]   It refers to a period of human history known as the Dark Ages when many people died from being hit by the constant rain of meteors from the Kuiper Belt.


During the 500•700 million years of the solar system existence there were plenty of larger objects [image: ]      [image: ]   roaming around in the solar disk. These larger objects constantly bombarded the terrestrial objects
building up their surfaces and often leaving large craters that still exist today.


[image: ]   During the second world war London, England was heavily bombed by the German Airforce.

Question 23	1 / 1 point

Which of the following is most likely to describe a comet, but not an asteroid?

[image: ]   Comets reside with similar bodies in a sparsely populated belt.

[image: ]   Comets are leftover planetesimals from the time when the planets were formed. [image: ]   Comets are partially but not totally composed of rocks and metals.
[image: ]   There really is no difference between a comet and an asteroid.

[image: ]     [image: ]   Comets are mainly composed of ice and snow with some dust and rocky bits.

Question 24	1 / 1 point

How were the moons of the Jovian planets most likely formed?


[image: ]   They were all formed in the Asteroid Belt between Venus and Jupiter and through BB (Belt Benevolence) they got distributed among the Jovian planets.


[image: ]   Most of the solar system's moons initially formed around Jupiter which were then ejected by Jupiter toward other planets which eventually captured them.


[image: ]   Most likely by gravitationally attracting asteroids as a protoplanet might form.


[image: ]   Early in their formation the planets spun wildly and flung off chunks of themselves which coalesced as moons.
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[image: ][image: ]Probably through the same process as the planets themselves formed.


Question 25	1 / 1 point

What was the frost line of the solar system?


[image: ]   the distance from the Sun beyond which temperatures were low enough for hydrogen and helium to condense, between the present•day orbits of Jupiter and Saturn


[image: ]     [image: ]   the distance from the Sun beyond which temperatures were low enough for hydrogen compounds and methane to condense into ices, between the present•day orbits of Mars and Jupiter


[image: ]   the distance from the Sun beyond which temperatures were low enough for metals to condense, between the Sun and the present•day orbit of Mercury


[image: ]   the distance from the Sun beyond which temperatures were low enough for asteroids to form, between the present•day orbits of Venus and Earth


[image: ]   the distance from the Sun beyond which temperatures were low enough for rocks to condense, between the present•day orbits of Mercury and Venus


Question 26	1 / 1 point

The nebular theory of formation of the solar system successfully predict ts all but one of the following. Which one does the theory not predict?

[image: ]   The compositional differences between terrestrial and Jovian planets.

[image: ]     [image: ]   The equal number of terrestrial and Jovian planets.

[image: ]   Asteroids, Kuiper•belt objects and comets. [image: ]   The craters on the Moon.
[image: ]   Planets orbit around the Sun in nearly circular orbits in a flattened disk.

Question 27	1 / 1 point

What is a planetesimal?

[image: ]   One of the larger planets in the solar system. [image: ]   An object that is in orbit around a planet.
[image: ]   A rogue planet moving around in the solar system not attached to any particular planet. [image: ]   A smaller building block of a protostar.
[image: ]     [image: ]   A smaller building block of planets.
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Group C
Question 28	0 / 1 point

What is so special about a star known as 51 Pegasi?

[image: ]     [image: ]   It was the first star found with a planet orbiting it that is known to support intelligent life.
[image: ]   It is a pulsar with planets orbiting around it.

[image: ]   It was the first star found with multiple planets orbiting it. [image: ]   It is the largest known white dwarf star.
[image: ]     [image: ]   It is the first main sequence star (stars like our Sun) found to have a planet orbiting it.

Question 29	1 / 1 point

Why would a star continuously wobble back•and•forth in space?

[image: ]   Because it is undergoing precession
[image: ]   Because the nebula it formed out of collided with a supernova shockwave [image: ]      [image: ]   Because it is revolving around a common centre of mass with other planets
[image: ]   Because it had too much to drink

[image: ]   Because of air currents in the atmosphere surrounding it

Question 30	1 / 1 point

Which of the following space telescope missions was dedicated entirely to discovering exoplanets?

[image: ]   Spitzer. [image: ]Casinni. [image: ]Apollo. [image: ]Hubble.
[image: ]     [image: ]   Kepler.

Question 31	1 / 1 point

What does the exoplanet descriptor "hot Jupiter" mean?

[image: ]   It's any exoplanet orbiting around a much bigger star than our Sun.
[image: ]   It's an exoplanet just like Jupiter but orbiting much further away from its sun than 5 AU. [image: ]      [image: ]   It's an exoplanet jult like Jupiter but orbiting much closer to its sun than 5 AU.
[image: ]   It's the latest fast car made by Toyota having Jupiter as its model name.

[image: ]   It's an exoplanet the same size as Jupiter but with an extensive ring system.

Question 32	0 / 1 point

What type of exoplanet would you expect to cause the largest Doppler shift in the spectrum of its star?

[image: ]   A low•mass planet that is far from its sun. [image: ]   A low•mass planet that is close to its sun.
-	10/12


[image: ]     [image: ]   A massive planet that is close to its sun.
[image: ]   An average•mass planet that is at an average distance from its sun.

[image: ][image: ]A massive planet that is far from its sun.

Question 33	1 / 1 point

Which statement best describes the direct detection technique for finding exoplanets?

[image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.
[image: ]     [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes. [image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face.
[image: ]   Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it. [image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars.
Question 34	1 / 1 point

What is an extrasolar planet?

[image: ]   A planet that is considered an "extra" in that it was not needed for the formation of its solar system. [image: ]   A planet that is found orbiting another planet outside our solar system.
[image: ]     [image: ]   A planet that orbits a star that is not our Sun.
[image: ]   A planet that is extra large compared to what we would expect. [image: ]   A planet that is larger than the Sun.
Question 35	1 / 1 point

Which statement best describes the transit technique for finding exoplanets?

[image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.
[image: ]     [image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face.
[image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars. [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes.
[image: ]   Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it.

Question 36	1 / 1 point

What is the name of the exoplanet that has been found that is closest to our solar system?

[image: ]   Sirius [image: ]Rigel
[image: ]   Fomalhaut b

[image: ]     [image: ]   Alpha  Centauri Bb [image: ]   Kepler 56c
Question 37	0 / 1 point
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Which statement best describes the astrometric technique for finding exoplanets?

[image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.
[image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face. [image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars.
[image: ]     [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes.
[image: ]     [image: ]   Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it. Question 38	1 / 1 point
Which statement best describes the Doppler technique for finding exoplanets?

[image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars.  [image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face.
[image: ][image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space
due to an exoplanet orbiting it.
[image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes.

[image: ]   Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it.

Question 39	1 / 1 point

Which of the following three factors would affect the size of a star's Doppler shift caused by an exoplanet?

[image: ]   The planet's mass

[image: ]   The size of the planet's orbit [image: ]   The planet's composition
[image: ]     [image: ]   Only A and B
[image: ]   All of A, B and C

Question 40	1 / 1 point

Which of the following statements about exoplanets is false?

[image: ]   A considerable number of exoplanets seem to have orbits that are quite elliptical.
[image: ]The masses of the large majority of confirmed exoplanets that we have been able to measure with any degree of certainty are larger than Earth's mass.
[image: ]   The large majority of confirmed exoplanets orbit their stars at radii less than 5 AU.
[image: ]The information about exoplanets we have been able to determine so far seem to indicate that most of them are similar to our own solar system component.
[image: ]     [image: ]   No planets have been found orbiting their stars at radii less than Mercury's orbital radius.
[image: ]
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Group A
Question 1	1 / 1 point

The age of our solar system is approximately


[image: ]    [image: ]   4.6 billion years.

[image: ]   4.6 million years.

[image: ]   13.8 million years.

[image: ]   10,000 years.

[image: ]   13.8 billion years.

Question 2	1 / 1 point

Which of the following statements about the Jovian planets is not true?


[image: ]   The largest Jovian planet is Jupiter.

[image: ]   Saturn is the least dense planet, having a density less than water.

[image: ]Together, Jupiter and Saturn have over 100 moons.


[image: ]All the Jovian planets have ring systems.
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[image: ][image: ]The outermost Jovian planet, Uranus, is also the least massive.


Question 3	1 / 1 point

The rotation (daily spin) of the planets are:


[image: ]   All in the same direction (clockwise as seen from above the system) [image: ]    [image: ]   All in the same direction (with the exception of Venus and Uranus)
[image: ]   All in the same direction (counter clockwise as seen from above the system) [image: ]   All in the same direction (with the exception of Mercury)
[image: ]   All in the same direction (with the exception of Venus and Neptune)

Question 4	1 / 1 point

Which of the following characteristics of the terrestrial planets is (are) correct?


[image: ]   A) They are relatively small, low density bodies with solid surfaces on which to walk.

[image: ]    [image: ]   B) They are relatively small, high density objects with solid surfaces on which to walk.


[image: ]   D) They have varying sizes; Earth is one size but large Jupiter is also terrestrial and you can walk on its surface.



[image: ]   E) They are all closer to the Sun than the Jovian planets but their densities are quite varied with one being less dense than water.


[image: ]   E) All of A, B, C and D are correct.

Question 5	1 / 1 point

According to our theory of solar system formation, what is the origin of asteroids and comets?


[image: ]   Asteroids and comets represent material from interstellar space that was captured in the solar nebula by gravity.


[image: ]   Asteroids and comets are both leftover planetesimals that formed between the orbits of Mars and Jupiter.


[image: ]   Asteroids are the remains of a terrestrial planet that shattered, and comets are the remains of a jovian planet that shattered.


[image: ]   Asteroids are chunks of pure metal that condensed in the solar nebula, and comets are
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chunks of pure rock that condensed in the solar nebula.


[image: ][image: ]   Asteroids are the leftover planetesimals of the inner solar system, and comets are the leftover planetesimals that formed beyond the frost line.


Question 6	1 / 1 point

We have determined the age of the solar system through:


[image: ]   A) taking measurements of tree rings.

[image: ]    [image: ]   B) radioactive dating.

[image: ]   C) the study of rocks and the determination of their composition.

[image: ]   D) the analysis of the sand on various beaches around the Earth.

[image: ]   E) all of A, B, C and D.

Question 7	1 / 1 point

Which of the following statements about asteroids is false?


[image: ]   Most asteroids have congregated in the asteroid belt between Mars and Jupiter. [image: ]   Asteroids have been found outside the asteroid belt.
[image: ]   Some asteroids seem to have originated on Mars.

[image: ]   Sometime asteroids enter Earth's atmosphere but most burn up before they reach Earth's surface.


[image: ]    [image: ]   An asteroid is just a failed comet.

Question 8	1 / 1 point

When we examine of the types of planets making up the solar system we notice the following: [image: ]   all planets making up the solar system are like Pluto.
[image: ]   there seems to be no general category of planets; each is unique and there are very few similarities among them.


[image: ]   there is just one type of planet: round, small and rocky.

[image: ]   there are three types of planets: terrestrial, Jovian and small snowballs.
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[image: ][image: ]there are two types of planets: terrestrial and Jovian.


Question 9	0 / 1 point

Which of the following statements about comets is true?


[image: ][image: ]   Comets have a relatively small nucleus (normally less than 10 km in diameter) that develop debris tails as they get close to the Sun.


Comets have a relatively small nucleus and never visit the inner solar system more than [image: ]   once because they burn out completely as they get close to the Sun (Halley's comet is an
exception)


[image: ]   Comets have a relatively small nucleus (normally larger than 100 km wide) that develop just one debris tail as they get into the inner part of the solar system.


[image: ][image: ]   Comets have a small nucleus with tails that always exist, even when they are at home in the Kuiper Belt.


[image: ]   We are not really sure what they are made of because we can't get close enough to one, even with unmanned spacecraft, to determine their makeup.


Question 10	1 / 1 point

What is the origin of the atoms of hydrogen, oxygen and sodium in the perspiration that exits your body during this astronomy test?

The hydrogen nuclei were produced a few minutes after the big bang event 13.8 billion years [image: ]    [image: ]   ago; the oxygen and sodium nuclei were synthesized inside stars more than 4.6 billion years
ago.


[image: ]   All of these elements were synthesized inside stars more than 4.6 billion years ago.

[image: ]   They were synthesized during the early stages of the Sun's formation and spewed out from the Sun through the solar wind and our planet, Earth, simply intercepted them.


[image: ]   All of these elements were produced in the first few minutes after the big bang event. [image: ]   They were all fused deep inside Earth.
Question 11	1 / 1 point

Which of the following characteristics of the Jovian planets is (are) correct?



[image: ]   C) They have varying sizes; Jupiter is one size, Neptune about half as big and Mercury is quite small.


[image: ]   B) They are relatively large, low density objects with solid surfaces.
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[image: ]   D) They are closer to the Sun than the terrestrial planets; that's why we can see them at night.


[image: ]   D) Both A and B are correct.

[image: ][image: ]E) None of A, B or C are correct.


Question 12	1 / 1 point

Which of the following statements about the moons of the solar system is false?

[image: ]   Earth has one moon, named Moon, and no rings that we know of.

[image: ]   Moons vary in size from quite small to the largest, Ganymede, which is just over 2600 km in radius.


[image: ]   Jupiter has the most moons in our solar system.

[image: ]   Mars has two small moons which are irregularly•shaped (not round).

[image: ]    [image: ]   All planets have moons except Mercury.

Question 13	1 / 1 point

Ring systems around planets are:

[image: ]   quite common among terrestrial planets. [image: ]   fairly rare; just Saturn has rings.
[image: ]   fairly rare; just Venus and Saturn have them.

[image: ]    [image: ]   quite common among the large, gas planets; all Jovian planets have them. [image: ]   quite common; all planets have them.
Group B
Question 14	1 / 1 point

What was the frost line of the solar system?


[image: ]   the distance from the Sun beyond which temperatures were low enough for hydrogen and helium to condense, between the present•day orbits of Jupiter and Saturn


[image: ]   the distance from the Sun beyond which temperatures were low enough for rocks to condense, between the present•day orbits of Mercury and Venus
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the distance from the Sun beyond which temperatures were low enough for hydrogen
[image: ]    [image: ]   compounds and methane to condense into ices, between the present•day orbits of Mars and Jupiter


[image: ]   the distance from the Sun beyond which temperatures were low enough for asteroids to form, between the present•day orbits of Venus and Earth


[image: ]   the distance from the Sun beyond which temperatures were low enough for metals to condense, between the Sun and the present•day orbit of Mercury


Question 15	1 / 1 point

Why are the inner planets made of denser materials than the outer planets?


[image: ]   In the beginning, when the protoplanetary disk was spinning faster, centrifugal forces flung the lighter materials toward the outer parts of the solar nebula.


In the inner part of the nebula only metals and rocks were able to condense because of the [image: ]    [image: ]   high temperatures, whereas hydrogen compounds, although more abundant, were only  able
to condense in the cooler outer regions.


[image: ]   Denser materials were heavier and sank to the centre of the nebula.

When the solar nebula formed a disk, materials naturally segregated into bands, and in our [image: ]   particular solar system the denser materials settled nearer the Sun while lighter materials
are found in the outer part.


[image: ]   The Sun's gravity pulled denser materials toward the inner part of the solar nebula, while lighter gases escaped more easily.


Question 16	1 / 1 point

What is a planetesimal?


[image: ]   An object that is in orbit around a planet.

[image: ]   A rogue planet moving around in the solar system not attached to any particular planet.

[image: ]    [image: ]   A smaller building block of planets.

[image: ]   One of the larger planets in the solar system. [image: ]   A smaller building block of a protostar.
Question 17	1 / 1 point

The terrestrial planet cores contain mostly metal because
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[image: ]   radioactivity created metals in the core from the decay of uranium.

[image: ]   metals sank to the centre during a time when the interiors were molten throughout. [image: ]   the entire planets are made mostly of metal.
[image: ][image: ]   only metals condensed closest to the Sun in the solar nebula and the rocks then accreted around them as the protoplanets cooled.


[image: ]convection carried the metals to the core.


Question 18	1 / 1 point

According to our theory of solar system formation, why does the Sun rotate slowly today?


[image: ]   The Sun once rotated much faster, but it lost angular momentum because everything slows down with time.


The Sun once rotated much faster, but it transferred angular momentum to charged
[image: ]    [image: ]   particles caught in its magnetic field and then blew the particles away with its strong solar wind.


[image: ]   The Sun was born rotating slowly because the solar nebula had very little angular momentum.


[image: ]   The Sun once rotated much faster, but it lost angular momentum due to internal friction.

[image: ]   The Sun once rotated much faster, but it transferred angular momentum to planets and other objects during close encounters.


Question 19	1 / 1 point

The nebular theory of formation of the solar system successfully predict ts all but one of the following. Which one does the theory not predict?

[image: ]   The compositional differences between terrestrial and Jovian planets.

[image: ]    [image: ]   The equal number of terrestrial and Jovian planets.

[image: ]   Asteroids, Kuiper•belt objects and comets.

[image: ]   Planets orbit around the Sun in nearly circular orbits in a flattened disk. [image: ]   The craters on the Moon.
Question 20	1 / 1 point

Protoplanets grow into planetesimals by which processes?
-	7/13

A) Colliding with other protoplanets.


[image: ]   B) Gravitationally pulling in other protoplanets

[image: ]   C) Attracting other planetesimals with the same charge.

[image: ]    [image: ]   D) A combination of A and B.

[image: ]   E) A combination of A, B and C.

Question 21	1 / 1 point

What constitutes the solar wind?



[image: ]   C) It's very similar to the wind here on Earth which is merely the moving around of atmospheric gases.



[image: ]   D) It is the continuous stream of hot air being released by the fusion process deep inside the Sun.



[image: ]    [image: ]   E) It's the continuous emission of charged particles (electrons, protons, etc.) from the solar surface.



[image: ]   F) The solar wind in not constant but happens in spurts especially during the time of coronal mass ejections from sunspots.


[image: ]   E) It is a combination of both A and B.

Question 22	0 / 1 point

About how much of the solar nebula consisted of elements heavier than hydrogen and helium?


[image: ]    [image: ]   2% by mass.

[image: ]    [image: ]   98% by mass.

[image: ]   10% by mass.

[image: ]   25% by mass.

[image: ]   50% by mass.

Question 23	1 / 1 point

Atmospheres formed around some terrestrial planets because

-	8/13
[image: ] (
-
)


[image: ]    [image: ]   A) outgassing through volcanic activity plus a strong enough gravity kept the gas from escaping into space



[image: ]   B) their gravity was great enough to capture atoms and molecules floating around in the solar nebula



[image: ]   C) radioactivity from surface rocks produced oxygen and carbon dioxide in sufficient quantities to build up an atmosphere



[image: ]   D) human activity produces carbon dioxide and plants produce oxygen which are the main constituents of an atmosphere


[image: ]E) all of A, B, C and D.


Question 24	1 / 1 point

The sticking together of small but solid particles is an important feature of the solar nebular theory. What is this process known as?

[image: ]   Differentiation [image: ]Condensation
[image: ]   Gravitational collapse. [image: ]   Gluons
[image: ]    [image: ]   Accretion

Question 25	1 / 1 point

According to our theory of solar system formation, what is Pluto?


[image: ]   Pluto is a terrestrial planet that was shot out from the inner solar system to its present location as the most distant planet.


[image: ]   Pluto is simply an oddball planet, and thus represents one of the "exceptions" that the nebular theory cannot explain.


[image: ]   Pluto is a terrestrial planet that happened to form at a large distance from the Sun. [image: ]   Pluto is a very small jovian planet.
[image: ]    [image: ]   Pluto is one of the largest of the Kuiper belt objects.

Question 26	1 / 1 point
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What is differentiation in planetary geology?


[image: ]   the process by which different types of minerals form a conglomerate rock

[image: ]   any process by which a planet's surface evolves differently from another planet's surface [image: ]    [image: ]   the process by which gravity separates materials according to density
[image: ]   any process by which one part of a planet's surface evolves differently from another part of the same planet's surface


[image: ]   any process by which a planet evolves differently from its moons

Question 27	1 / 1 point

Why did the solar nebula heat up as it collapsed?


[image: ]   Nuclear fusion occurring in the core of the protosun produced energy that heated the nebula.


[image: ]   Collisions among planetesimals generated friction and heat.

[image: ][image: ]   As the cloud shrank, its gravitational potential energy was converted to kinetic energy and then into thermal energy.


[image: ]   Radiation from other nearby stars that had formed earlier heated the nebula. [image: ]   The shock wave from a nearby supernova heated the gas.
Group C
Question 28	1 / 1 point

Thinking about our own solar system, which planet will have the greatest effect on the Sun's movement about the solar system's centre of mass?
[image: ]   Earth, because we live here.
[image: ]   Mars, because it's the red planet.
[image: ]   Mercury, because it is closest to the Sun. [image: ]   Saturn, because of its large ring structure.
[image: ]    [image: ]   Jupiter, because of its huge mass.

Question 29	1 / 1 point

Why would a star continuously wobble back•and•forth in space?

[image: ]   Because of air currents in the atmosphere surrounding it [image: ]   Because it had too much to drink
Because it is undergoing precession
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[image: ]

[image: ][image: ]    [image: ]   Because it is revolving around a common centre of mass with other planets Because the nebula it formed out of collided with a supernova shockwave

Question 30	1 / 1 point

Which of the following three factors would affect the size of a star's Doppler shift caused by an exoplanet?
[image: ]   The planet's mass
[image: ]   The size of the planet's orbit [image: ]   The planet's composition
[image: ]    [image: ]   Only A and B [image: ]   All of A, B and C
Question 31	1 / 1 point

Which statement best describes the transit method of discovering exoplanets?

[image: ][image: ]   Measuring the distance a star wobbles on the sky as it is tugged in its orbit by an exoplanet. Taking a photograph of planets around a star through a telescope that can block the light of the star.
[image: ]   Measuring the size of the star around which the exoplanet is orbiting.
[image: ][image: ]    [image: ]   Measuring the periodic dimming of light as an exoplanet crosses in front of the star. Measuring the Doppler shift of a star as it orbits its combined centre of mass with an exoplanet.

Question 32	1 / 1 point

Which statement best describes the astrometric technique for finding exoplanets?

[image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.
[image: ][image: ]Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it.
[image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face. [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes. [image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars.
Question 33	1 / 1 point

Why is it easier to find exoplanets that are much more massive than the Earth?

[image: ]   Because they are mainly found around dimmer stars
[image: ]    [image: ]   Because their transits and tugging on their stars are easier to detect [image: ]   Because massive exoplanets orbit more slowly
[image: ]   Because the solar nebula theory predicts more massive exoplanets should exist [image: ]   Because there aren't any exoplanets with masses lower than Earth
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Question 34	0 / 1 point

Which statement best describes the transit technique for finding exoplanets?

[image: ][image: ]    [image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face. Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it.
[image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.
[image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars. [image: ]    [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes.
Question 35	1 / 1 point

What is an exoplanet moon?

[image: ]   It is an object orbiting an object other than Earth in our own solar system.
[image: ]    [image: ]   It is an object orbiting an exoplanet just as our Moon orbits Earth.
[image: ]   It is an object orbiting a Kuiper Belt object.
[image: ]   So far we have not detected any exoplanet moons so they don't exist. [image: ]   It is an object orbiting an exostar.
Question 36	1 / 1 point

What type of exoplanet would you expect to cause the largest Doppler shift in the spectrum of its star?
[image: ]    [image: ]   A massive planet that is close to its sun. [image: ]   A massive planet that is far from its sun.
[image: ]   An average•mass planet that is at an average distance from its sun. [image: ]   A low•mass planet that is close to its sun.
[image: ]   A low•mass planet that is far from its sun.

Question 37	1 / 1 point

Which of the following statements about exoplanets is true?

[image: ]   The large majority of confirmed exoplanets orbit their stars at radii less than 5 AU.
[image: ]   No planets have been found orbiting their stars at radii less than Mercury's orbital radius. [image: ]   A considerable number of exoplanets seem to have orbits that are quite elliptical.
[image: ]   All of A, B and C are true.
[image: ]    [image: ]   Only A and C are true.

Question 38	1 / 1 point

Which statement best describes the Doppler technique for finding exoplanets?

[image: ]   Observing the gravitational effects the orbiting exoplanet has on other nearby stars. [image: ]   Observing the slight dip in the brightness of a star as the planet moves across it's face. [image: ]   Actually seeing the exoplanet orbiting the star through our more powerful telescopes.
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[image: ]Observing the slight side•to•side movement of the star in space caused by an exoplanet orbiting it.
[image: ][image: ]Observing the slight shifting of the frequency of the light as the star wobbles back and forth in space due to an exoplanet orbiting it.

Question 39	1 / 1 point

So far, about how many exoplanets have been discovered?

[image: ]   150
[image: ]   700
[image: ]   about 4000
[image: ]    [image: ]   over 1500
[image: ]   around 75

Question 40	1 / 1 point

What is the name of the exoplanet that has been found that is closest to our solar system?

[image: ]   Fomalhaut b
[image: ]    [image: ]   Alpha  Centauri Bb [image: ]   Rigel
[image: ]   Sirius
[image: ]   Kepler 56c
[image: ]
Attempt Score: 37 / 40 • A+
Overall Grade (highest attempt): 37 / 40 • A+
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170.  Which of the following statements about Earth is false?


 A: The poles of the Earth's magnetic field are precisely aligned with Earth's rotational axis.


171.  How would you describe Venus's retrograde rotation?


 A: It rotates very slowly in a direction opposite to its revolution.


172.  Mercury's large core is composed of


 A: iron


172.  A solar day on Mercury is about how long?


 A: 176 Earth days


173.  In what ways is Earth different from the other terrestrial planets?


 A: Its lithosphere crust. is broken into plates that move around. / It has oxygen in its atmosphere. / Most
 of its surface is covered with liquid water. / Life can be found almost everywhere. (All of the above are
 true.)


174.  All but one of the following statements about Mercury are true. Which one is false?


 A: Mercury's orbit about the Sun is almost circular, more so than any other planet in the solar system.


175.  All but one of the following statements about Venus are true. Which one is false?


 A: The atmospheric pressure on Venus is significantly greater than on Earth, about 9 times as great.


176.  At what special time in Venus's orbit might we be able to see a solar transit?


 A: inferior conjunction


177.  Why does the burning of fossil fuels increase the greenhouse effect on Earth?


 A: Burning releases carbon dioxide into the atmosphere.


178.  The origin of Earth's only natural satellite, Moon, is


 A: a combination of the "capture" theory and the "daughter" theory, sometimes called the impact theory
 which posits that early in the solar system history the formative years. a young, molten Earth collided with
 a Mars-like object in a sort of glancing blow.


179.  The orbit of Venus around the Sun is almost circular. What is the radius of its orbit?


 A: 0.72 AU


180.  How have we been able to construct maps of surface features on the planet Venus?


 A: by using radar from spacecraft that were sent to orbit Venus


181.  Earth's atmosphere contains only small amounts of carbon dioxide because


 A: carbon dioxide dissolves in water, and most of it is now contained in the oceans and carbonate rocks.


182.  What is the region around a planet called where the magnetic field is able to deflect the solar wind
 and other charged particles?


 A: Magnetosphere


183.  Mars is about how far from the Sun, on average?


 A: 1.5 AU


184.  Which of the following statements about Uranus is false?


 A: Uranus has the Great Red Spot on its surface that has been visible for the last 400 years.


185.  Which of the following statements about Neptune is true?


 A: Neptune's largest surface feature is the Great Dark Spot that is about the size of Earth and is probably
 a storm of some sort.



186.  Which of the following do the Jovian planets not have in common?


 A: They are all less dense than water.


187.  All of the following statements about Jupiter are true but one. Which one is false?


 A: The density of Jupiter is greater than that of air but less than that for water.


188.  Why does Mars have more extreme seasons than Earth?


 A: because it has a more eccentric orbit


189.  What is a Roche zone?


 A: the region near a planet where tidal forces would tear apart an object held together only by gravity


190.  Why does Jupiter have several distinct cloud layers?


 A: Different layers represent clouds made of gases that condense at different temperatures.


191.  How does the atmospheric pressure on Mars compare to that on Earth and Venus?


 A: Lower than on both Earth and Venus.


192.  (
Jupiter and Saturn
 
emit
heat than absorbed from the Sun
 
due
 
to
.
)


 A: more; heat left over from their formation


193.  Which of the following does Jupiter not have?


 A: crustal plates on its surface


194.  Which of the following planets was found using Newton's laws after discrepancies were observed in
 another planet's orbit?



 A: Neptune


195.  All but one of the following statements about Mars are true. Which one is false?


 A: The Martian atmosphere is fairly substantial with a composition similar to Earth.


196.  Why isn't there a planet where the asteroid belt is located?


 A: Gravitational tugs from Jupiter prevented material from collecting together to form a planet.


197.  How thick are Saturn's rings from top to bottom?


 A: a few tens of meters


198.  Why is Triton referred to as Neptune's "backward" moon?


 A: It orbits in the opposite direction of its revoluation.


199.  Which of the following is not classified as a dwarf planet?


 A: Triton


200.  All of the following statements about Charon, Pluto's moon, are true except which one?


 A: As strange as it may seem, astronomers have actually observed seasonal effects on Charon.


201.  Where do the majority of confirmed dwarf planets in the solar system reside?


 A: The Kuiper Belt


202.  Why are there no impact craters on the surface of Io?


 A: Io did have impact craters but they have all been buried in lava flows.


203.  What mechanism is most responsible for generating the internal heat of Io that drives the volcanic
 activity?


 A: tidal heating


204.  Which of the following statements about the moons of the Jovian planets is false?


 A: Titania, one of the largest jovian moons, has a wrinkly surface that is often referred to as "cantaloupe
 terrain".


205.  Which of the following statements about the rings of the four jovian planets is not true?


 A: All probably look much like they did when the solar system first formed.


206.  Which of the following statements about Pluto is false?


 A: Pluto is one of the larger Kuiper Belt Objects discovered to date and is actually bigger than Mercury.


207.  Why do astronomers believe Triton may have been a planet that was captured by Neptune?


 A: It orbits Neptune in the opposite direction of Neptune's rotation.


208.  Why was Pluto's status was changed to that of "dwarf planet" by the IAU?


 A: Because it has not cleared its orbital region of other objects.



209. All but one of the following statements about Venus are true. Which one is false?


A: The atmospheric pressure on Venus is significantly greater than on Earth, about 9 times as great.


210. Which component of our atmosphere has steadily increased in the last 100 years and has led to warming temperatures?


A: Carbon Dioxide



211. Which of the following statements about Earth is false?


A: The poles of the Earth's magnetic field are precisely aligned with Earth's rotational axis.


212. All of the following statements about Venus are true but one. Which one is false?


A: The magnetic field on Venus has about the same intensity as on Earth, although it appears to change directions every 100,000 years or so.


213. What is the Moon's average orbital distance from the Sun?


A: 1.0 AU


214. About how far from the Sun, on average, is Saturn?


A: 10 AU


215. The belts and zones of Jupiter are


A: alternating bands of rising and falling air at different latitudes.


216. Saturn is how far from the Sun, on average?


A: 10 AU


217. Which of the following statements about Saturn is false?


A: Saturn was first discovered by Galileo about 400 years ago.



218. Exploration on Mars has been accomplished by orbiters, lander and rovers. Which of the following statements about Martian exploration is false?


A: The remains of some type of life form have been found near Olympus Mons, the largest volcano on Mars.


219. Which of the following statements about the moons of the Jovian planets is false?


A: Titania, one of the largest jovian moons, has a wrinkly surface that is often referred to as "cantaloupe terrain".


220. This satellite's interior has probably warmed enough by tidal stressing to have a liquid water ocean below an icy crust.


A: Europa


221. Which of the following statements about the rings of the four jovian planets is not true?


A: All probably look much like they did when the solar system first formed.


222. Which of the following is not classified as a dwarf planet?


A: Triton


223. What did the Huygens probe discover about Saturn's moon, Titan?


A: Methane rains onto the surface, evaporates, and rains again cyclically.


224. Which of the following statements about Pluto is false?



A: Pluto is one of the larger Kuiper Belt Objects discovered to date and is actually bigger than Mercury.


225. What is the Cassini division of Saturn's rings?


A: a large gap, visible from Earth, produced by an orbital resonance with the moon Mimas
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