Astronomy 201 Homework Set #4 – Due: Tuesday, March 10

1. For a star with an effective temperature of 22,000 K, the ratio of V light to B light is 0.90; for 10,000 K this ratio is 1.00; for 8,800 K it is 1.08; and for 7,400 K it is 1.22.  If you find a star you are particularly interested in studying and measure its ratio of V light to B light and find a value of 1.11, what can you say about the temperature of this star?  Justify your answer.

2. If you observe two star clusters that have approximately the same total mass and are at approximately the same distance, but cluster A is 30 million years old and cluster B is 4 billion years old; describe the similarities and differences between the populations of brown dwarfs in these two clusters.

3. Suppose you observe a binary system containing a main sequence star and a brown dwarf.  You observe the orbital period to be 1 year and the semi-major axis to be 1 AU.  If you then take spectra of the two objects and use the Doppler shift to measure their velocities, suppose you find that the brown dwarf is moving 20 times faster than the star.  What is the mass of the brown dwarf?

4. Why do we typically find many low mass pre-main sequence stars in close proximity to HII regions?

5. Suppose you have a certain molecular cloud in which the gravity acting to make the cloud collapse is perfectly balanced by the gas pressure trying to make it expand.  Explain what would happen in each of the following cases.

(a.) The temperature of the cloud suddenly drops.

(b.) The temperature of the cloud suddenly rises.

(c.) The cloud is suddenly compressed without changing the temperature.

(d.) The cloud suddenly expands a little without changing the temperture.

6. Both HII regions and planetary nebulae are produced by light from hot stars ionizing nearby gas.  These two types of nebulae have strong emission lines produced when electrons and ions of different elements recombine and the electrons fall back down to their lowest energy states.  Do you expect the spectra of the two types of nebulae to be almost identical?  Why or why not?

7. What is the escape velocity of from a red giant star with a mass of 1 Msun and a radius of 100 Rsun?  How does that compare to the escape velocity from the Sun itself?  How might this difference affect the winds coming off each star?

8. When we discussed the Sun, we spent some time talking about its magnetic field.  One theory on the origin of surface magnetic fields on the Sun is that they are generated at the boundary between the outer convection zone and inner radiative zone.  If this is true, what types of main sequence stars should show signs of magnetic activity?

9. What role(s) do stellar jets appear to play in the star formation process?

10. If you were able to return to the solar system in 10 billion years, what type of object would you find at or very close to the center?







