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6. In the beam model to explain superluminous expansion, what is the maximum

apparent velocity that we can observe if two blobs are separated at a physical

speed of 0.8c? (c is the speed of light) (10 points)

7. Show that in a static homogeneous Euclidean Universe, the number of

galaxies with apparent magnitude m is proportional to 10
0.6m

. (10 points)

8. In a globular clusters of N stars, show that the escape velocity ve is twice the

typical random velocity v (ve = 2v) (5 points). What is the typical size of the

cluster if N =10
6
and typical star mass m = 0.5 solar mass, and v = 20 km/sec?

(5 points) (One solar mass = 2 10
33

g and the gravitational constant G =

6.67 10
-8
cm

3
s
-2
g
-1
.)

9. If the values of the Oort s constants are A = 14.5 km s
-1
kpc

-1
and B = -12 km

s
-1
kpc

-1
in the solar neighborhood and the distance to the Galactic center is

R=8.5 kpc, what is the rotation velocity of the sun around the Galactic center?

(10 points)

10. What is the importance of Type Ia supernova in cosmology? (5 points). If the

Lulin One-Meter Telescope (LOT) discovers a new star in the general

direction of a galaxy 100 Mpc away, and the apparent magnitude of the new

star is found to be 13th magnitude. Could this new star a supernova in the

galaxy? If your answer is yes to previous question, then what kind of

supernova could it be? If your answer is no, explain the reasons of your

inference. (5 points)


