ASTRONOMY 5

Cosmology and Galaxies

Spring 2007

QUIZ #7, April 25, 2007

Your name: ____________________________________

Please fill in the blanks:

1) Recall the formula for enclosed mass measured from the speed of a body     _________

in circular orbit with speed v and radius R about the center:  M(R) = v2 R/G.  

The meaning of the “enclosed mass” M(R) is best described by:

      (a) The amount of mass at the center of the system.

      (b) The total mass of the system.

      (c) The amount of mass inside a sphere of radius R, and thus within the orbit of the
 
orbiting body. 

2) Flat rotation curves in the outer parts of galaxies are evidence of dark          _________

matter because:

     (a) They indicate that the enclosed mass is still growing but we don’t see


any accompanying stars to match. 

     (b) They indicate a new kind of matter exerting a new kind of gravitational force.

     (c) Mass measurements using orbiting bodies are unreliable.

     (d) The photons used to measure the orbital velocities come directly from the dark


matter. 


3) Here are two disk galaxies: Galaxy A has stars at radius 10,000 lyr              _________

orbiting at 200 km/sec.  Galaxy B has stars at radius 10,000 lyr orbiting at 100 km/sec.

Calculate the ratio M(R)A/M(R)B.  (Show work.  Be sure to put A on top of the ratio.

The subscript A in M(R)A means that M(R) refers to Galaxy A, and same for B. )

4) Now change the galaxies such that the stars in A and B both have orbital     _________

speeds of 100 km/sec but R in A is 10,000 lyr and R in B is 20,000 lyr.  Calculate the ratio M(R)A/M(R)B.  (Again, show work and be sure to put A on top.)

5) Finally, make VA = 200 km/s and RA = 10,000 lyr and VB = 100 km/s       _________

and RB = 40,000 lyr.  Calculate the ratio M(R)A/M(R)B.  (Again, show work and be sure                                                              to put A on top.)










