MATHEMATICAL TRIPOS Part III

Monday, 1 June, 2009 1:30 pm to 4:30 pm

PAPER 63 STRUCTURE AND EVOLUTION OF STARS

Attempt no more than THREE questions.

There are FOUR questions in total.

The questions carry equal weight.

You may use the equations and results given below without proof. The symbols used in these equations have the meanings that were given in lecutres. Candidates are reminded of the equations of stellar structure in the form: dm dr = 4π r^2ρ dP dr = − Gmρ r^2 dL_r dr = 4π r^2ρ ϵ

In a radiative region dT dr = − 3κρL_r 16πa c r^2T^3 . In a convective region dT dr = (Γ_2 − 1) T Γ_2P dP dr , the luminosity, radius and effective temperature are related by L = 4πR^2 σ T^4_e .

The equation of state for an ideal gas and radiation is P = RρT μ + aT^3 3 with 1/μ = 2X + 3Y/4 + Z/2.

STATIONERY REQUIREMENTS SPECIAL REQUIREMENTS Cover sheet None Treasury Tag Script paper

You may not start to read the questions printed on the subsequent pages until instructed to do so by the Invigilator.

Part III, Paper 63

Part III, Paper 63 [TURN OVER

Part III, Paper 63

Part III, Paper 63 [TURN OVER

END OF PAPER

Part III, Paper 63