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ESS 9 Quiz #3

Section:_______________





Thu Jan 30, 2003

You have 20 minutes to complete this quiz.  Good Luck!
1. To this point, we have talked about the Sun, Moon and Mercury. Mark (T/F) which of the following are correct statements about these two bodies: (2 points for each correct answer, -1 point for each incorrect answer)

___T___  Mercury is closer to the Sun than the Moon

___F___  The core of the Moon is bigger than that of Mercury.

___T___  Neither Mercury nor the Moon has an atmosphere

___F___   Mercury always presents the same face to the Sun

___T___   Both Mercury and the Moon are heavily cratered

___F___   The Moon rotates more slowly than Mercury.

2. Illustrate the Earth-Sun-Moon configuration during a period of Spring Tides. (8 points)



Moon is in either 

position
3. Below is a cartoon illustrating half of the surface of a heavily cratered planet.  Suppose I tell you the period between large impacts is 3.5x108 years, and the period between small impacts is 2.0x108 years.  Approximately how old is the surface of this planet?  (Let me see all your work for full credit). (10 points)
















5 large craters x 3.5x108 years/large crater x 2 =    3.5x109 years old

~ 3.5x109 years

9 small craters x 2.0x108 years/small crater x 2 =   3.6x109 years old

Don’t forget that you’re only looking at one side of the planet, so you need to multiply by two.

4. Fill in the blanks. (2 points each)

a.   ___Maria_______  are the large, flat, lightly cratered regions on the Moon

b.   A body whose orbital period matches exactly its rotation period is considered to be __phase__   __locked__.

c. _____Scarps__________ are the long, shallow cliffs formed on the surface of Mercury due to contraction of the crust.

d. The _____eccentricity______  of Mercury’s orbit is the largest of all the terrestrial planets.

e. Besides semimajor axis, the ________period________ of Mercury’s orbit is the shortest of all the terrestrial planets.

5. Describe how measuring the density of a solar system body tells us about the composition of that body.  What correction do you need to account for to correctly compare densities?  After making this correction, of the three bodies we’ve looked at so far (Sun, Moon and Mercury), which has the highest density?  Which has the lowest density? (10 points)

Different materials have different densities.  Metals are the densest, followed by rocks, ice and water, and gases.  If we know the density of a planet is, say, 5.5g/cm3, which is between the density of rock and metal, we can assume that it must be composed of a combination of the two.  We need to correct for the effect of gravity and compression before making the comparison.  At the center of a planet, the compression due to the overlying material will cause densities to be higher than they would be uncompressed.  In a sense, that would give the larger planets an ‘unfair’ advantage with respect to density because they have more mass to compress the interior material.  We must therefore compare uncompressed densities.  Between the Sun, Moon and Mercury, Mercury will have the highest uncompressed density (because it’s mostly metal and rock) while the Sun will have the lowest uncompressed density (because it’s gas).
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