Astronomy 201 Homework Set #7 – Due: 5:00 pm Friday, April 17

1. Suppose you observe knots in the jet of a quasar.  If the jet is oriented 30 degrees from your line of sight and the knots are moving at 0.9c, what tangential velocity will you measure for the individual knots?

2. We observe galaxy clusters which show hot, 100 million K hydrogen gas confined to regions approximately 4 million light years across.  The average speed of a gas particle is related to the temperature by the equation v = (3kT/m)1/2 where k is the Boltzmann constant: k = 1.38 X 10-23 Joules per degree K, and m is the mass of the gas particles.  If this gas is confined to the galaxy cluster, it must be moving at less than the escape velocity.  Use this fact to calculate the mass of the cluster.

3. We use the rotation curves of spiral galaxies to measure their total mass and infer the presence of dark matter.  Are we able to measure the total mass of individual elliptical galaxies?  If yes, how?  Do we infer the presence of dark matter in them as well?

4. When astronomers refer to cold dark matter, what do they mean by “cold”?

5. What will the temperature of the cosmic microwave background radiation be when the average distance between galaxies is twice a big as it is today? 

6. What is Olber’s paradox?  How is it solved by the Big Bang theory?

7. The photons that make up the cosmic microwave background first were able to fly freely across the universe when it had cooled to a temperature of 3,000 K.  What is the redshift of these photons that we observe today?  Assume a constant Hubble constant and estimate the age of the universe when these photons could first fly freely.  Express your answer as a fraction of the current age of the universe.  If the universe is currently 14 billion years old, how old was it when the cosmic microwave radiation was emitted? 

8. Describe 3 key observations that can be explained by assuming an era of inflation after the Big Bang.

9. There is currently a great interest in finding planets around other stars that could potentially support life as we know it.  Many of these searches are currently focussing their efforts on looking for terrestrial mass planets around M stars.  Describe at least three key reasons why M stars are good to survey for this effort.

10. What do you feel is the most uncertain variable in the Drake equation?  Why?







