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1. Distance independent quantity (5%). Show that a star’s effective tem-

perature, Teff, can, in principle, be determined without knowing its distance

by expressing Teff as a function of the star’s bolometric magnitude, mbol, and

its angular diameter, θ.

2. Star count (10%). Show that, if the distribution of stars in space is uniform,

the distribution of stars over absolute magnitude in a magnitude-limited survey

is independent of the survey’s limiting magnitude.

3. Initial luminosity function (15%). Suppose the star-formation rate in a

population varies with time t as e−αt, and let the oldest star in the population

have formed at t = 0. Show that the initial luminosity function, Φ0(M), for

such a case can be written as

Φ0(M) =
eαt − 1

eαtmin − 1
Φ(M),

where tmin = min(t, τMS).


