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Exercise 1 : Friedmann Equations

a) From the Friedmann Equations
R̈(t) = −4πG
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find the following expression for the density ρ and the pressure p :
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b) Using the set of Equations 2, show that the density can be related to the pressure
by :
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c) From Equation 3 show that for matter and radiation respectively, the density
evolves as ρM(t) ∝ R(t)−3 and ρrad(t) ∝ R(t)−4.

d) From c) recover the thermal law for radiation, i.e. that

R · T = constant (4)
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