
PROBLEM SET 3 { Astronomy 1131. Assume that there are 10�75 galaxies per 
ubi
 
entimeter in the Universe andthat ea
h galaxy has a mass of 1011M� within a radius of 8 kp
. If all galaxieshave 
at rotation 
urves between 8 kp
 and some �xed radius R, then how doesthe density parameter of galaxy mass, 
galaxies, depend on R?2. A galaxy with luminosity L is at a redshift z = 1. By what fa
tor will itsexpe
ted 
ux di�er between the steady{state universe, and Friedmann � = 0models with qo = 0, 1/2, and 1?3. A standard 
andle has spe
tral luminosity L� = C���, where C is a 
onstant.What is the K(z) 
orre
tion in the 
ux{redshift relation for su
h a standard
andle if all 
uxes are measured today between frequen
ies �a and �b?4. If the 
urrent temperature of the mi
rowave ba
kground is 2.7 K, and if thepresent density parameter of the universe is 
o, at what redshift did the energydensity of matter equal the radiation energy density?5. In a radiation dominated universe, what is the time dependen
e of the Hubbleparameter, H, and of the de
eleration parameter, q?6. You make two measurements of the mi
rowave ba
kground radiation temper-ature on earth from opposite dire
tions on the sky (180 degrees apart). If theresult of these measurements are 2.702 K and 2.715 K from these two dire
tions,then what is the temperature of the mi
rowave ba
kground, and what lower limit
an you set on the earth's velo
ity with respe
t to a 
o-moving observer? Assumethe measurements are exa
t.


