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          Homework #2

Section__________
 




Due: Thurs  Jan 23, 2003

Questions about the Sun and Moon

1.  (7 points) Briefly discuss the difference between fission and fusion 

Fission is the splitting apart of a larger atom into smaller pieces.  Fusion is the joining of two lighter atoms into a heavier one.

  Which process takes place in the Sun’s interior?

Fusion

  Which process takes place inside a nuclear power plant?

Fission

2. (4 points) What is the density of the Sun? What does this imply about its composition?

1.4 g/cm3. Implies it is mainly made up of light elements (like H).

3. (4 points) What is a sunspot? What supports them?

A cold region on the surface of the Sun. They appear to be supported by strong magnetic fields.

4. (8 points)  Sketch the geometry of the Earth, Moon and Sun during a lunar eclipse. What phase of the Moon does this represent?

Full Moon.






5.  (10 points)  Define the following terms:

Sidereal month:  Time for Moon to return to same position with respect to fixed stars.


Synodic month:  Time from Full Moon to Full Moon.

Why is there a difference?  Over the course of one sidereal month, the Earth has moved in its own orbit, so the Moon needs to orbit a little further around to make up for the motion of the Earth.
Suppose the length of an Earth year was shortened from ~365 days to 300 days, but everything else about the Earth-Moon system remained the same (i.e. the length of a lunar sidereal month remained the same).  Would the lunar synodic month be lengthened or shortened?   Lengthened

Why?   Since the Earth is moving in its orbit faster, the Moon would need to travel even further around to “catch up”, so the synodic month would be longer.
6.  (5 points)  Some math . . . Because tides have slowed the Earth’s rotation, the day was shorter in the past. If the length of day decreases by 2s every 100,000 years, how many hours did each day last 1 billion years ago?  

20,000s=5.55hrs => day length = 18 hours 27 minutes.

7.  (8 points)  One more math problem….I am sitting 0.35 meters from my computer as I’m typing this homework.  I have a mass of 80kg, and my laptop has a mass of 2kg.  What is the gravitational force of attraction between the laptop and myself?  Show your work, and show units.  You can find any other information you need in the appendices of your textbook.


F=Gm1m2/r2 = (6.67x10-11 N-m2/kg2 x 80 kg x 2 kg) / (0.35 m)2 = 8.7x10-8N

8.   Any questions? (4 free points!)
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