Astronomy 201 Homework Set #1 – Due: Thursday, Jan. 22

Answer on separate sheets of paper.  Make sure you write your name on what you turn in.  If multiple sheets of paper are required, staple them together.

1. Suppose the Earth’s rotation axis was not tilted relative to its orbital axis.  Would we still have seasons?  Would every location on the Earth have approximately the same daytime temperatures?  Explain you answers.

2. The Sun’s mass is 1.99 X 1030 kg, three-quarters of which is hydrogen.  The mass of a hydrogen atom is 1.67 X 10-27 kg.  How many hydrogen atoms does the Sun contain?

3. Suppose you are making a scale model of Jupiter and the four Galilean moons (Io, Europa, Ganymede, and Callisto).  Let us say that you choose to represent Jupiter with a globe that has a diameter of 30 cm.  

(a) Express the diameter of the four moons in scientific notation, first in km, then in meters

(b) Express the diamter of the globe in scientific notation, first in cm, then in meters

(c) What is the scale factor of your model? 

(d) What should the diameter of the spheres be which represent the four Galilean moons?

(e) In your scale model, how far should the four moons be from the center of the globe?

(f) Will your model fit on the table in the front of the lecture room (which is approximately 6 m long)?

4. Why can’t a person in Antarctica use the Big Dipper to find the north direction?

5. Look at the time exposure photograph on page 27 of your textbook.  If you were standing next to the camera that took this picture, would the stars appear to move clockwise or counter-clockwise?  If you were looking at the South celestial pole instead of the North celestial pole, how would the stars appear to move?  In the photograph on page 27, about how long was the camera shutter open?

6. Below is a sketch of the constellations Cassiopeia and Ursa Minor, as seen from Houston on a clear night at about 11:30pm in early September.  Make a sketch showing how Cassiopeia and Ursa Minor will appear in the sky 6 hours later, at 5:30am.  HINT: Consider the motion of each individual star separately.
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7. The next full Moon is on Monday, February 9.

(a) In what direction should you look for the full Moon on February 9 just after dark?

(b) What phase will the Moon be in on February 12?

(c) On approximately what date will the moon be in its next third quarter phase after this full moon?

(d) To see the Moon in daytime when it is in third quarter phase, approximately what time of day should you look for it?

8. Why isn’t there a lunar eclipse at every full Moon and a solar eclipse at every new Moon? What conditions must be met for an eclipse to occur at each of these times?

9. The latitude of Houston is about 30o N.  Approximately what times each year does the Sun pass directly through the Zenith as viewed from Houston?

10. Suppose you lived on the Moon, near the center of the face that we see from Earth. (a) During the phase of full moon, what phase would you see for the Earth?  Would it be daylight or dark where you live?  (b) On the Earth, we see the Moon rise and set in our sky each day.  From the Moon, would you see the Earth rise and set?  Why or why not?  (c) On the Earth, we see the Sun rise and set each day.  From the Moon, would you see the Sun rise and set?  Why or why not?

