Astro 100 Introduction to Astrophysics




Fall 2006
First assignment (Chapter 1 of Carroll & Ostlie)

Everyone does #1 - 2
Choose one problem from #3 and 4
Plan to describe one of your solution to the class briefly next week (1-2 minutes). If you use an online or other source of data, formulas, or programs, state your sources. 
1)  Chose a bright star (Say, Altair, Vega, etc) or nearby (Barnard’s star, etc)  and look up its epoch 2000 coordinates and proper motion (you will need it separately for both RA and Dec) in an online star catalog. Based upon this information calculate the star’s coordinates for today Sept 7, 2006. Show your work including the formulas you use and the numbers you plug in to the formulas! 

How large a correction in position is necessary due to precession? How large is the correction due to proper motion?

Then find an online tool for calculating precession, and proper motion and check your answer. Give the link for the online calculator. 
2) Explore the consequences of curved geometry on the celestial sphere as follows. Determine the sum of the angles of equilateral triangles on a sphere for three cases:

(a) a very small triangle (you can consider this a limit of being very small, but check the numbers by using a finite but small triangle).

(b) an intermediate-sized triangle: say, an equilateral one where one of its sides goes halfway from the equator to the pole, and

(c) a triangle in which one side goes from equator to pole.

Now give specific examples in terms of right ascension and declination for triangles (b) and (c), giving coordinates of the three points making each triangle.

Please choose simple examples when possible. You might be able to design a triangle at an arbitrary orientation, but it is not very helpful! 
3) Work out the gemoetric method of finding the relative size of an inferior planet’s orbit. Note that Arny’s book has a relevant figure 1.30. Assume circular orbits, and that you know the angular distance of maximum elongation  from the sun. Include a diagram. 

4) Do the same as for problem 4, but with a superior planet. In this case, you will need to use the synodic period as well. 
