
PROBLEM SET 2 { Astronomy 1131. Cal
ulate the gravitational redshift of radiation emitted from thesurfa
e of the sun, a white dwarf, and a neutron star, if they allhave a mass of 1 M� and radii of 7 � 1010 
m, 109 
m and 106 
mrespe
tively.2. Find the shortest distan
e between two points on the surfa
e ofa 
ylinder.3. Starting from an inertial frame O, �nd the metri
 in a uniformlya

elerating frame ~O. Use the transformation t = ~t and x = ~x� 12a~t2.Using this metri
, write the equation of motion for a parti
le in ~O.4. Write the equation of motion for a parti
le in a Robertson-Walkermetri
 
onstrained to move in a radial dire
tion.5. At 
onstant time in an open Robertson-Walker universe with k =�1, �nd the surfa
e area of a sphere as a fun
tion of physi
al radius.6. Find the de
eleration parameter q = ��RR= _R2 as a fun
tion ofredshift z in a Friedmann universe with � = 0. What are its limitingvalues when z !1 and when t!1?


