
Question 1 (1 point)
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If the Earth accreted relatively slowly, the heat obtained from the gravitational potential energy would have had time to escape during its accretion. We know that the Earth was already differentiated with an iron core, very shortly after its accretion and before the formation of our Moon. A source of heat was necessary to mobilize the differentiation. What is our best guess as source of this heat?

Question 1 options:

	
	The process of accretion first assembled the most iron-rich minerals from the solar nebula and these formed the core onto which the lighter minerals were overlain.

	
	The Sun was so hot as its nuclear fires started 4.6 billion years ago that the whole Earth was melted.

	
	26Al → 26Mg decay with a 730 000 year half-life.

	
	The latent heat within the accreting iron was so great that it assembled onto the forming Earth in liquid form.

	
	40K → 40Ar decay with a 1.3 billion year half-life.


Save
Question 2 (1 point)
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Which of the following Terrestrial Planets or Moon rotates most rapidly?

Question 2 options:

	
	Earth's Moon

	
	Mercury

	
	Venus

	
	Mars

	
	Earth


Save
Question 3 (1 point)
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Which of the following bodies revolves most quickly (i.e., has the shortest orbital period) in its own orbit?

Question 3 options:

	
	Mercury

	
	Earth

	
	Venus

	
	Mars

	
	Earth's Moon


Save
Question 4 (1 point)

 
[image: image4]
Which of the following bodies accreted the greatest mass of iron, Fe?

Question 4 options:

	
	Ceres

	
	Earth's Moon

	
	Earth

	
	Mars

	
	Mercury


Save
Question 5 (1 point)
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Until 1928, what we now know to be the Andromeda Galaxy was thought to be a swirling "nebular cloud" that might be another Solar System in the early stages of formation. Henriette Leavitt and Edwin Hubble discovered a particular type of star and showed that such stars existed within the nebula. This proved that Andromeda was actually a gigantic galaxy at great distance. What kind of star did they discover and then use to show the great distance of Andromeda?

Question 5 options:

	
	The Cepheid variable.

	
	The type-II supernova.

	
	The neutron star or pulsar.

	
	The type-I supernova.

	
	The Red Giant.


Save
Question 6 (1 point)
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A star like our Sun sits on the "main-sequence" of the Hertzsprung-Russell diagram which plots a star's absolute magnitude against its colour class. A "main-sequence" star (complete the sentence)

Question 6 options:

	
	is one that has completed its entire life-cycle of nuclear fusion.

	
	is a small and dim star.

	
	is one that is imminently going to explode as a supernova.

	
	is one that has completed the fusion of helium into carbon (He → C).

	
	is one that is presently in its hydrogen-to-helium (H → He) fusion stage.


Save
Question 7 (1 point)
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Which among the following statements argues for the early and continuing differentiation of Earth but not of the Moon since its formation? There are 3 answers, each worth 1/3 point. Check only the 3 correct answers for a full grade on this question. Incorrect responses bring a deduction; the question grade cannot be less than 0.

Question 7 options:

	
	There are no active volcanoes on our Moon.

	
	Overall our Moon has very little iron compared to Earth but its surface rocks show relatively more iron than we measure as Earth's crustal average.

	
	The Moon shows no recent history of plate-tectonic activity.

	
	The Moon always presents the same face towards Earth suggesting that the iron concentrated in the Moon's surface rocks are attracted to Earth's magnetic field.

	
	The Moon's density is greater than that of Earth when we take into account its lower gravitational potential


Save
Question 8 (1 point)
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93% of the Earth's mass can be accounted for by 4 elements. What is their abundance by mass?

Question 8 options:

	
	O (oxygen) = 35%; Mg (magnesium) = 30%; Si (silicon) = 15%; Fe (iron) = 13%

	
	O (oxygen) = 35%; Fe (iron) = 30%; Mg (magnesium) = 15%; Si (silicon) = 13%

	
	O (oxygen) = 35%; Si (silicon) = 30%; Mg (magnesium) = 15%; Fe (iron) = 13%

	
	Fe (iron) = 35%; O (oxygen) = 30%; Si (silicon) = 15%; Mg (magnesium) = 13%

	
	Mg (magnesium) = 35%; O (oxygen) = 30%; Si (silicon) = 15%; Fe (iron) = 13%


Save
Question 9 (1 point)
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One of the following planets or moons contains the greatest percentage of iron relative to its mass among the terrestrial planets and the other the least. Choose the pair with most and least iron.  You must choose the two planets in the pair and only those two for a grade.
Question 9 options:

	
	Mercury
	
	
	Venus
	
	
	Earth
	
	
	Moon
	
	
	Mars
	


Save
Question 10 (1 point)
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93% of the chemical elements that comprise the Earth could be modelled by the mineral olivine with a 1:1 magnesium-iron ratio. What is the Mg:Fe ratio of the olivine xenoliths that are brought to the surface in basaltic lava flows?

Question 10 options:

	
	Mg:Fe = 1:1

	
	Mg:Fe = 3:2

	
	Mg:Fe = 1:2

	
	Mg:Fe = 1:9

	
	Mg:Fe = 9:1


Save
Question 11 (1 point)
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The oldest rocks returned from the Moon by the astronauts of the Apollo Mission have been dated recently again using the U/Pb radioactive decay series to what age?

Question 11 options:

	
	4.567 billion years

	
	about 4.42 billion years

	
	less than 3 billion years

	
	13.73 billion years

	
	less than 4.28 billion years


Save
Question 12 (1 point)
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The diameter of the Sun is (complete sentence)

Question 12 options:

	
	more than 1 000 000x that of Earth.

	
	approximately the same as that of Earth's Moon.

	
	approximately 10 000x the diameter of Earth.

	
	approximately 100x the diameter of Earth.

	
	approximately 10x the diameter of Earth.


Save
Question 13 (1 point)
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Among the relatively light elements, O (oxygen) with atomic mass about 16amu is much more abundant within Earth and the other terrestrial planets than are other light elements such as N (nitrogen), C (carbon) and Ne (neon). The latter elements are relatively abundant in the Sun. How is it that the terrestrial planets preferentially accumulated so much oxygen?

Question 13 options:

	
	Oxygen is was released into the atmosphere by stromatolites early in Earth's history.

	
	Oxygen was combined into mineral silicates and oxides that comprised a large proportion of the dusts in the inner region of the early solar nebula.

	
	Oxygen was preferentially returned to the inner part of the Solar System by water-rich comets during the early history of these planets.

	
	CO2 condensed preferentially into the early terrestrial planets and so we have 2 atoms of oxygen for every 1 atom of carbon.

	
	Oxygen is actually very much more plentiful in the Sun than Urey's (1950) estimates obtained.


Save
Question 14 (1 point)
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Presently, the only tenable hypothesis for the formation of Earth's Moon is that it was formed of the remnants of materials splashed off the Earth in a collision with a Mars-sized body. This must have occurred some sufficiently long period after the first accretion of the Earth. How much time must have passed between the accretion of the Earth and the "Big Whack"?

Question 14 options:

	
	About 500 million years.

	
	At least 30 million years but certainly less than 120 million years.

	
	At least 200 million years after the first formation of Earth.

	
	Coincident with the formation of the famous faux-amphibolites of the Porpoise Cove area of northern Quebec.

	
	Almost coincident with the formation of the Earth 4.567 billion years ago.


Save
Question 15 (1 point)
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Neither liquid nor water ice is thought to exist anywhere on the solid surface of which two bodies listed here?

Question 15 options:

	
	Venus and Mercury

	
	Mercury and Earth's Moon

	
	Moon and Venus

	
	Titan and Earth

	
	Mercury and Mars


Save
Question 16 (1 point)
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Among the elemental abundances in the Sun, the only elements of significant amount that are heavier than Fe, iron, are Ni, nickel and Co, cobalt. Why are these elements relatively plentiful?

Question 16 options:

	
	Ni and Co are merely isotopes of Fe.

	
	They are elements that most easily combine with O, oxygen.

	
	We have no reasonable argument for their abundances.

	
	They are among the first elements fused from Fe through the r-process of neutron capture in massive-star supernovae and by the continuing s-process in the Sun itself.

	
	They are magnetic metals that attach to Fe.


Save
Question 17 (1 point)
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H, hydrogen, He, helium, Ne, neon, C, carbon, and N, nitrogen are, relatively, much less abundant on Earth than in the Sun. Why?

Question 17 options:

	
	On the cooler Earth, these elements were transformed into heavier elements through radioactive decay processes.

	
	The "Big Whack" that formed the Moon removed these elements into the nascent Moon.

	
	These volatile elements largely escaped from the Earth as it accreted.

	
	Earth actually has just as much, relatively, of these elements as does the Sun but they are combined into minerals in Earth's core.

	
	These elements had already been taken up by Mercury and Venus before the Earth formed and so there was little left for Earth.


Save
Question 18 (1 point)

 
[image: image18]
Presently, what radioactive decay processes within the body of the Earth contribute most to the internal heating?

Question 18 options:

	
	238U -> 206Pb

	
	26Al -> 26Mg

	
	87Rb -> 87Sr

	
	40K -> 40Ar + 40Ca

	
	235U -> 207Pb


Save
Question 19 (1 point)
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What are the major elements that comprise the mass of Earth's mantle? Choose the correctly ordered list.

Question 19 options:

	
	O, oxygen, Mg, magnesium, Si, silicon, Fe, iron.

	
	Si, silicon, O, oxygen, Mg, magnesium, Fe, iron.

	
	Mg, magnesium, Fe, iron, O, oxygen, Si, silicon.

	
	Mg, magnesium, Fe, iron, Si, silicon, O, oxygen.

	
	Fe, iron, O, oxygen, Si, silicon, Mg, magnesium.


Save
Question 20 (1 point)
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The combined inner and outer cores of the Earth contain most of the iron of Earth.

Question 20 options:

	
	TRUE

	
	FALSE


Save
Question 21 (1 point)
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Iron contributes 35% of the total mass of the Earth's crust.

Question 21 options:

	
	TRUE

	
	FALSE


Save
Question 22 (1 point)
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Measured by volume, there is more than 10x as much Ar, argon, in Earth's atmosphere as there is CO2, carbon dioxide.

Question 22 options:

	
	TRUE

	
	FALSE


Save
Question 23 (1 point)
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The oldest minerals on Earth (i.e. apart from those that have been brought to Earth by meteorites) are zircons found in sediments in Australia. The oldest of them have been dated by uranium-lead methods to what age?

Question 23 options:

	
	about 4.4 billion years

	
	between 3.96 and 4.03 billion years

	
	5730 years

	
	13.7 billion years

	
	4.54 billion years


Save
Question 24 (1 point)
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40K (potassium-40) decays to 40Ar (argon-40) through nuclear capture of an electron and to 40Ca (calcium-40) through emission of a β particle. The decay half-life is approximately 1.26 billion years. The oldest rocks on Earth show ages of about 4 billion years. If a zircon crystal in these rocks formed 4 billion years ago with 1000 atoms of 40K and no 40Ar or 40Ca, what would we expect the ratio (40Ar + 40Ca)/40K to be within it today if it had not been since melted or otherwise damaged?

Question 24 options:

	
	about 7/1 (ie., 7X as much 40Ar + 40Ca as 40K)

	
	about 1/1 (ie., equal amounts of 40Ar + 40Ca and 40K)

	
	many more than 1000/1 (almost no 40K left)

	
	about 3/1 (ie., 3X as much 40Ar + 40Ca as 40K)

	
	almost 0/1 (little or no 40Ar + 40Ca left)


Save
Question 25 (1 point)
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Our Sun is classified as (complete sentence)

Question 25 options:

	
	an M2 red giant star.

	
	an M5 red dwarf star.

	
	an A0 white dwarf star.

	
	a Cepheid variable star.

	
	a G2 yellow dwarf star.


Save
Question 26 (1 point)
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The recent "Tagish Lake" meteorite is noteworthy in that (finish sentence)

Question 26 options:

	
	it is the only meteorite know to have killed a person by direct impact.

	
	it is an iron meteorite that decomposed into a powder upon entry through the atmosphere.

	
	it is composed of the most primitive materials from the condensing solar nebula.

	
	it is the only meteorite to have fallen in British Columbia.

	
	it is very young compared to other meteorites that have fallen on Earth.


Save
Question 27 (1 point)
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Match the planet's name on the left with the class or kind of planet indicated in the right column.  Each correct response contributes 0.2 marks to the question grade; each incorrect response deducts 0.2.  The grade cannot be less than 0.

Question 27 options:

	3

Pluto

1

Saturn

2

Venus

2

Mars

1

Juptier
	
	1.

Gas giant planet

2.

Terrestrial planet

3.

Ice dwarf planet


Save
Question 28 (1 point)
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The heat capacity of rock (CH) is (complete sentence)

Question 28 options:

	
	about 4 180 J kg-1 K-1.

	
	about 40x that of water.

	
	about 1/4 that of water.

	
	about 4x that of water.

	
	about the same as that of water.


Save
Question 29 (1 point)
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Which of the following planets or moons has the highest average surface temperature?

Question 29 options:

	
	Mars

	
	Earth

	
	Mercury

	
	Venus

	
	Moon


Save
Question 30 (1 point)
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Match the appropriate statement concerning the planet's atmosphere with the planets' name.  Each correct response is worth 0.2 marks; each incorrect response deducts 0.2 marks.  The grade minimum is 0.

Question 30 options:

	1

Moon

1

Mercury

4

Mars

2

Venus

3

Earth
	
	1.

essentially no significant atmosphere

2.

a dense atmosphere; 96% CO2
3.

an atmosphere composed in majority of N2
4.

a relatively thin atmosphere; 96% CO2


Save
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