Astronomy 82 - Midterm #2 Name: —J C ~ A
Spring 2008 Dr. Larkin
You have 50 minutes to complete the exam. You may only use a pencil and a calculator.
No other outside assistance is allowed, although you may of course ask a question if you
believe there is a mistake or if something is not clear. The exam has a total of 100 points.
The following equations and constants may be helptul:

c=2.998x10% m/s G=6.673x10"" m*kg''s* h=6.6261x10"Js
k=1.3807x10% JJK m=0.1094x107"' kg m,=1.6726x10* kg
AU=1.496x10"m parsec=3.0857x10"m Mon=1.991x10" kg
o = 5.669x10*W/(s KY) amu = 1.6605x107 kg R.=06.96x10"m
E=md F=-GMm/r» a=v/r
L=AoT mag=-2.5log (flux)  P.E =-GI5)GM/R
=32)kT E=%m E=-GMm/r

Short Problems (7 points each):
1. Why doesn’t a statistical parallax measurement give an accurate distance for individual
stars?
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2. How do we define the color excess of a star due to dust cxt.mctmn (words or equation)?
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3. How is the local standard of rest (LSR) defined?
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4, What two properties of spiral galaxies are used to determine distances in the Tully-
Fischer relation?

The Tallx~ Figher relation describes o
coelabion befueen Fhe lwminesiy qad

+he  rekatien queci_ oF  sPiml jqfﬁ}ffei
ai R f“ﬂujh:'y/

: 57
L (A ¢ Vf‘o+

5. Describe the Chandrasekhar limit. What is it caused by and what is its numerical value?
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6. Why are Type Ia supernovae considered good standard candles? How is it useful for
determining distances?
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7. Can a type II supernova repeat? Why or why not?
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Exercises (17 points each)
Complete all three of the exercises:

1. At what radius from a 10° M.,. globular cluster can stars be stripped by the host galaxy,
which has a mass of 10" M., and is separated by 5 kpc from the cluster? In other
words, what is the tidal radius of the globular cluster?
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2. The Crab supernovae exploded in 1054 and the remnant is now 3 arcminutes in
diameter. If the expansion velocity is measured as 1300 km/s, what is the distance (in
km) to the nebula? How big (in arcminutes) will the nebula be in 100 years if the

expansion rate remains constant?
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3. A solar radius star (6.96 x 10° km) initially rotates with a period of 10 days. What is
the rotation period if it loses half of its mass during a supernova event and the remnant
becomes a neutron star with a radius of (7 km)? Assume the star has a uniform density
both before and after the supernova, and assume that the lost material Lake?_flway
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