Astronomy 201 Homework Set #6 – Due: Tuesday, April 7

1. Calculate the escape velocity from the Milky Way galaxy from the location of the Sun.  To approximate this, ignore the mass that is exterior to the Sun in the Milky Way.  This gives a value that is within a factor of ~2 of the correct answer.  Compare this value to the velocity of the material ejected by a supernova explosion.

2. As described in class, the speed of orbital motion of the stars in the Milky Way’s disk is constant out to the edge of the visible galaxy, about 50,000 light years from the center.  Use this fact to calculate the mass of the Milky Way contained within this radius.

3. Most of the lights in the city of Houston which produce light pollution (scattering of man-made light off of particles in the air above us) emit roughly equally at all wavelengths in the optical between about 300 – 700 nm.  At our campus observatory, we have a nebular filter that only lets light pass through it with wavelengths in the region of 450-510 nm and the region from 630-700 nm.  Why does this filter help us more clearly observe nebulae such as HII regions and supernovae remnants?

4. In spiral galaxies, why do we find HII regions primarily confined to the spiral arms?

5. In Figure 20.1, there are a number of bluish white galaxies and a number of quite red galaxies.  Give 3 potential reasons what the difference in these galaxies are that leads to this color difference. 

6. From our current knowledge of the Hubble constant, what is the minimum age of the Universe?  How does this compare to the age of globular clusters in our Milky Way galaxy?

7. The Sun’s orbital speed around the galactic center is 220 km/s.  If you were stationary and observing the Sun coming toward you at this speed, what would be its redshift?

8. Starburst galaxies are particularly bright in what wavelength region: UV, visible, or IR?  Why?

9. What evidence is there that many of the large galaxies we see in the local universe likely harbor “dormant” super massive black holes in their centers?

10. On Hubble’s tuning fork diagram, what would the classification of the Milky Way be?  Justify your answer.







