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Please show your work. If you make assumptions, state clearly what you have assumed,

(B # XA T UHELAE )

L (3t 25 %) Starting from the relation between the flux and the magnitude,
a) (12 %) derive the equation for the distance modulus (¥E ##435 #¢):

b) (13 %) relate the luminosity and the absolute magnitude.

IL (& 25 %) Suppose a Kuiper belt object (KBO) called 'Pluto’ has an angular size of roughly 0.1
arcsec from the Earth right now when it is close to its Perihelion (34 B %5) of roughly 30 AU.

a) (12 ) If we discover a new Pluto-class' KBO, of an angular size of roughly 0.05 arcsec,
calculate the distance from the Earth to this new KBO, assuming that the Kuiper Belt extends to

this far from the Sun, and this new KBO has exactly the same physical diameter as Pluto.

b) (13 4-) If we assume that this new KBO is discovered at its Aphelion (& B 25) right now, and
its orbital eccentricity is approximately the same as Pluto, i.e. e = eccentricity = 0.25, calculate
approximately how long it will take for this new KBO to be easily observable near "Winter
Solstice (£ £)" from the Earth. Assume that the new KBO was discovered during the night
observation conducted on a date near 'Summer Solstice'. You can ignore the precession of the

Earth rotational axis. Recall that the relation between the eccentricity of an ellipse and apsides

(#:85) is: e = (ap - pr)/(ap + pr), where ap = apoapsis, pr = periapsis.

III. (& 10 %) The spectral distribution of the radiation of a blackbody in thermodynamic
equilibrium is given by the Planck Law: B,(T) = (2kv’/c?) [exp(hv/kT)-1]".
(a) (5 %) Show that B,(T) can be converted to wavelength scale B;(T) in the form
By(T) = (2hc*/A) [exp(he/akT)-1]7
(b) (5 %~) Please show that when hv« kT, the brightness B,(T) is strictly proportional to the
thermodynamic temperature, 7. (The Rayleigh-Jeans Law)
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