
Physis 407-09Assignment 61) Show that the vetors KA1 and KA2 with omponentsKt1 = Kr1 = 0 (1)K�1 = os(�) (2)K�1 = � sin(�) ot(�) (3)and Kt2 = Kr2 = 0 (4)K�2 = sin(�) (5)K�2 = os(�) ot(�) (6)are Killing vetors of the two dimensional metrids2 = d�2 + sin(theta)2d�2Show that the Lie derivative of KA1 by KA2 is the third rotational Killingvetor whose � omponent is 1 and others are zero.2.a) Find the radial geodesi equations for light emitted from r=0 at t = t1and absorbed at r = R at time t = t2 in the standard t; r; �; � oordinates forthe homogeneous and isotropi osmologial spaetimes.ds2 = �dt2 + a(t)2(dr2 + r2(d�2 + sin(�)2d�2))Assume � = �=2. Given a divergene Æ� in two light rays from the soure, whatis the spatial distane between them at t = t2 and r = R. Assume that thelight is emitted uniformly from the star at r = 0; t = t1, how does the intensityof the light drop o� as a funtion of R? (If N photons per seond are emitteduniformly in diretion from the star at time t1 how many of them will ross aunit area in unit time at t = t2 and r = R?)b) Show that the urve r=0 is a timelike geodesi.3.Consider a at, dust �lled universe, for whih a(t) = a0t2=3. Write themetri in terms of the area oordinate R de�ned so that the angular part of themetri is R2(d�2 + sin(�)2d�2), and t, the normal osmologial time.
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