Name:_______________________


ESS 9 HW #3

Section:___________

Assigned: Thur Jan 23 Due:Thur Jan 30, 2003
1. Newton showed that there is a force that attracts every two bodies in the universe, which we call Newton’s Law of Gravitational Attraction.  If this is the case, then explain why the planets don’t fall into the Sun?  In your answer, give the name and direction of the additional force acting on the planets. (5 points)

There is an additional force—centrifugal force—which is in the outward direction, and thus counters the effect of gravity.  Planetary orbits are due to a balance between these two forces.

2. Mark (T/F) which of the following are correct variations of Newton’s three Laws of Motion: (1 point for each correct answer, -1 point for each incorrect answer)

___T___   For every action, there is an equal, but opposite reaction

___F___  The force on a body, times the body’s mass equals the acceleration applied to the body.

___F___   Planets orbit the Sun in ellipses, with the Sun at one focus

___T___   The force on a body equals the body’s mass times the acceleration applied to the body.   Newton’s Law states:   Force = mass x acceleration

___T___   The velocity of a body will change if an acceleration is applied to it.

___T___   Objects which are at rest will stay at rest unless acted on by an external force.

3. Illustrate the Earth-Sun-Moon configuration during a period of Neap Tides (5 points).




4. Explain why we can see more than 50% of the Moon’s surface over the course of a month. (5 points)

The Moon spins on its axis exactly one time per month.  Over the course of its orbit around the Earth (which takes exactly one month), at some points it is going faster than others, meaning either its spin rate is a little faster or a little slower than its orbit, allowing us to see slightly more than 50% of the Moon’s surface.


Whose laws that we have discussed best exemplify this reason?  (1 point +1 point if you can state which law it is)

Kepler’s Law      Orbits sweep out equal area in equal time

5. There are two distinct surface types on the Moon.  The maria and the highlands.  Provide me with two features about each type below: (6 points)

Maria:

Basaltic, less heavily cratered, found mainly in impact basins, smooth, low. May be  other acceptable answers

Highlands:

Anorthositic, older, heavily cratered, high. May be other acceptable answers.
6. Why is Mercury a difficult target for spacecraft? (4 points)

Close to the Sun, so hard to get into orbit. Close to Sun, so it heats up.

7. Give three ways in which Mercury and the Moon are similar. (6 points)

Similar crust (anorthosite), no atmosphere, dry, heavily cratered, etc.
8. Give three ways in which Mercury and the Moon are different. (6 points)

Mercury has a larger core, a smaller mantle, no maria, a magnetic field and lobate scarps.
9. OK, here’s a slightly trickier question that requires combining what you’ve learned about the Moon and Mercury.  Below you’re given five steps in a planet’s evolution  (planet applies to the Moon here as well).  Order the steps from 1 (earliest) to 5 (most recent). (5 points)

___3___  Heavier material sinks to the core, while lighter material rises to the surface.

___5___  Observed impact craters are formed.

___1___  Planet is formed from accreting material.

___2___  Continued accretion of larger planetesimals heats and melts the planet.

___4___  Freezing of the magma oceans.
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Moon is in one of these two locations.








