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A-105 Homework 5
Ch. 8 - Properties of Stars
35 points
1. (2 pts.) What do the words absolute and visual mean in the definition of absolute visual magnitude?
2. (2 pts.) What does luminosity measure that is different from what absolute visual magnitude measures?
3. (2 pts.) Why does the luminosity of a star depend on both its radius and its temperature?
4. (1 pt.) How can you be sure that giant stars really are larger than main-sequence stars?
5. (1 pt.) Why do astronomers conclude that white dwarfs must be very small?
6. (3 pts.) What two observations/measurements would you make to classify a star according to its luminosity (i.e., luminosity class, e.g., Ia, Ib, II, III, IV, or V)?  (Hint:  Look at the HR diagram.)  Which equation relates these two quantities to the size (radius) of a star (after all, the luminosity class is simply a way to group stars by size…)?  (Hint:  Look at problem 3.)
7. (5 pts.) List the information we can get from an eclipsing binary star.  (5 things, note: 5 things for each star – so don’t list “x” for star “a,” “x” for star “b,” etc.)
8. (2 pts.) Why don’t astronomers know the inclination of a spectroscopic binary?  How do they know the inclination of an eclipsing binary?

9. (2 pts.) What is the most common kind of star?  When you look at the night sky, what kind of stars would you most likely see (i.e., which stars tend to be the most luminous)?
10. (1 pt.) If a main-sequence star has a luminosity of 100
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, what is its spectral type?  (Hint:  Look at the HR diagram.)
11. (1 pt.) If a star is 10 times the radius of the sun and half as hot, what will its luminosity be?  (Hint: Use the form of Stefan-Boltzmann that relates luminosity to
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.)
12. (2 pts.) A B0 V star has an apparent magnitude of +1.  Use spectroscopic parallax to find the distance to this star.  Why might this distance be inaccurate?
13. (1 pt.) Find the luminosity and spectral type of a 5-
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 main-sequence star.  (Hint: Mass-luminosity relation.)
14. (2 pts.) If two stars orbit each other with a period of 6 years and a separation of 4 AU, what is their total mass?  (Hint: Think Kepler.)  What else would we need to know if we wanted to find the individual masses?  (Assume that this is a visual binary.)

15. (8 pts.) Complete the following table: (Show your work in the space below the table.)
	mv (apparent mag.)
	Mv (absolute mag.)
	d (distance in pc)
	p (seconds of arc)

	
	7
	10
	

	11
	
	1000
	

	
	-2
	
	0.025

	4
	
	
	0.040
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