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(4.a) Starting from Ryden eq 5.7, show eq 5.9.

(4.b) Discuss the implication if
Dw=0—uv/c << 1— matter — eq 5.10
i)w=1/3 — v &~ ¢ — radiation — eq 5.11 (~ £ = oT*, where T' = Ty(1 + 2) = Tp/a)

(4.c) Discuss the curvature only case (¢ = 0,w = —1/3) and its possible solutions of a(t) as
functions of k. (Ryden § 5.2)

(4.d) Starting from Ryden eq 5.39 (for k = 0), show:
i) eq 5.40
i1) eq 5.41
iii) eq 5.43
iv) eq 5.44
And discuss.

(4.e) Starting from Ryden eq 5.51 (same equation as 5.41), Show and discuss about the eq 5.52
and 5.54.
(Lookbacktime t.(z))

(4.£.1) Show that in the matter dominated universe,
i) a(t) oc t2/3
i) tg = %HO‘ !
iil) dp(z) =eq 5.60

(4.£.2) Show that in radiation dominated universe,
i) a(t) oc t'/?
i) to = 1 H;"
iil) dy(z) = eq 5.65

(4.£3) Show that in A dominated universe,
D) a(t) o et/
iil) dp(z) = eq 5.79

(4.g) Show that with equation 5.61, 6 = % is minimum for z = 1.25inaw = 0, 2 = 1 universe.

(4.h) Show eq. 5.78 & 5.79 and discuss. (Actually this should be solved as a part of 4.£.3.)



