Astronomy 201 Homework Set #3 – Due: Tuesday, February 23

1. What  is the average density of the Sun? How does this compare with the average density of Jupiter?

2. How many hydrogen atoms are converted to helium each second in order to power the Sun’s luminosity?  To arrive at the solution, answer the following:

(a) What is the mass of 4 hydrogen atoms?

(b) What is the mass of 1 helium atom?

(c) How much more mass is there in the 4 hydrogen atoms than in the 1 helium atom?

(d) If all this extra mass is converted to energy in a nuclear reaction, how much energy is released?

(e) What is the luminosity of the Sun?

(f) How many nuclear reactions per second giving the energy in (d) are required to produce the luminosity of the Sun?

(g) How many hydrogen atoms are involved in these nuclear reactions each second?

3. How would the interior temperature of the Sun be different if the strong force acted over a distance 10 times longer than it does?  Why?

4. The Sun’s average surface temperature is about 5800 K.  Use Wien’s law to calculate the wavelength of the peak thermal emission from the Sun.  What color does this wavelength correspond to?

5. Suppose you are on manned space station orbiting the planet Jupiter and you make parallax measurements during your stay at the station.  What parallax angle would you measure for the star Alpha Centauri?

6. The Sun’s apparent brightness in our sky is about 1300 watts/m2.  What would the apparent brightness of the Sun be if it were located at half its current distance?  Twice its current distance?  Five times its current distance?

7. The spectral lines in a particular eclipsing binary star shift back and forth with a period of 6 months.  If the lines from both stars shift by the same amount and the Doppler formula indicates that the maximum shift of each star is 80 km/s, what are the masses of the two stars?  Assume circular orbits for both stars.

8. Sirius A has a luminosity of 26Lsun and a surface temperature of about 9400 K.  What is the radius of Sirius A?

9. Suppose you observe two very distant globular clusters such that they each appear as small fuzzy blobs in your telescope.  If you then measure the relative brightness of them in different color filters and find that cluster A appears bluer in color than cluster B, what can you conclude about the relative ages of the two clusters?  Justify your answer.

10. Answer question 40 from Chapter 15 in your textbook.







