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ESS 9 Quiz #6

Section:_______________________


Thurs Feb 27, 2003

Questions on Jupiter, asteroids and meteorites

You have 20 minutes to complete this quiz.  Good Luck!
1. Draw a sketch below of the interior structure of Jupiter. Provide the approximate dimensions, state which phases are present. Also state which are the two elements which make up most of Jupiter. (8 points)
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Hydrogen, Helium

2. What is responsible for the Kirkwood gaps in the asteroid belt?  Explain, if you can, in a figure or words, why asteroid orbits are unstable at these positions. (10 points)

Kirkwood gaps are a result of an orbital resonance with Jupiter.  At the 1/2 Kirkwood gap, an asteroid at that distance would orbit the Sun twice for every orbit of Jupiter.  That means that the asteroid and Jupiter will line up at the same point for every Jovian orbit.  This will provide a persistent “tug” on the asteroid (due to this close proximity on every orbit) which will pull it out of that particular orbit.  Kirkwood gaps are found at most of the low ratio orbital periods.

3. Fill in the blanks: (2 points each)

The level at which Jupiter’s atmosphere reaches its minimum temperature is called the __tropopause__________ .

___Carbonaceous chondrites____ are the type of asteroids made of the most primitive solar system material.

The meteor which killed the dinosaurs left a crater in the Yucatan Peninsula of ____Mexico____ . 

The _____eccentricity______ of most asteroids is much higher than any of the planets.

Most asteroids are located between _____Mars_____ and  ______Jupiter________.

4. If I have a parcel of air, and I increase its volume while keeping the temperature constant, what happens to the pressure of the parcel? (2 points)

decreases

If I increase the density of a parcel of air while keeping the volume constant, what happens to the pressure of the parcel? (2 points)

increases

If I heat a parcel of air, and keep its volume constant, what happens to the pressure of the parcel? (2 points)

increases

Based on these laws, (or your memory), write down for me the Ideal Gas Law that relates these variables. (4 points)

PV = mRT   or   p=(RT

5. a) What happens to a spinning ice skater when they bring their arms in towards their body? b) What effect is being demonstrated by this example? c)  The angular momentum of a spinning disk is given by  m r2 / 2 where m is the mass of the disk, r is the disk radius and  is the rate at which it rotates (revolutions per second). Let’s imagine the accreting solar system as a disk of initial radius 20 AU, rotating at a rate of 1 revolution per million years. Later on, the disk has contracted to a radius of 4 AU. How long does it now take to make one revolution? (10 points)

They spin faster. Conservation of angular momentum. 1 revolution per 40,000 years.
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