
ASTR121 Spring 2010

Homework 2 : Stellar distances, fluxes,

luminosities, and masses

(Due 23rd February 2010)

1. Chapter 17, q.35 : The star GJ1156 has a parallax angle of 0.153 arcsecs. How far away is this
star?

2. Chapter 17, q.49 : Suppose you can just barely see a magnitude 12 (m = 12) star through an
amateur’s 6-inch diamater telescope. Estimate the magnitiude of the dimmest star you will be able
to see through a 60 inch telescope?

3. Chapter 17, q.50 : A certain type of variable star is known to have an average absolute magnitude
of 0.0 (i.e., M = 0.0). Such stars are observed in a star cluster to have an average apparent magnitude
of +14.0. What is the distance (in units of parsecs) to this star cluster?

4. Chapter 17, q.67 : An astronomer observing a binary star finds that one of the stars orbits the
other once every 5 years at a distance of 10AU. (a) Find the sum of the masses of the two stars. (b)
If the mass ratio of the system is M1/M2 = 0.25, find the individual masses of the two stars. Give
your answers in terms of the mass of the Sun.

5. (a) Let θ be the apparent angular diameter of a certain star as seen from the Earth. Assuming that
the stellar surface emits as a black body, show that the observed flux from the star is

F =
1
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(b) The surface brightness of a star is defined as the observed flux of the star divided by the (angular)
area of the star on the sky. Using equation (1) as a starting point, explain why the observed
surface brightness only depends on the temperature of the star and not on its distance.

6. There is a radio source called Sgr A* situated at the precise center of our Galaxy (the radio emission
is believed to be due to energetic processes occurring in gas that is flowing into a central massive black
hole at the center of the Galaxy). Careful measurements show that Sgr A* appears to shift position
on the sky by about 6.4× 10−3 arcseconds per year relative to much more distant radio sources (i.e.
radio sources in distant galaxies). We believe that this shift is due to parallax caused by the motion
of the solar system around the center of the galaxy.

(a) Convert the annual angular shift given above from arcseconds into radians.

(b) Assuming that the apparent shift of Sgr A* is indeed parallax due to the motion of the solar
system around the center of the Galaxy, compute the distance between the solar system and
Sgr A*. You will need to know that the solar system orbits the center of our Galaxy in an
approximate circle with a velocity of 223km/s. Give your answer in both meters and parsecs
[Hint; you will find it useful to draw a triangle where one side corresponds to the distance that the
solar system travels in the Galaxy during one year and another side corresponds to the distance
to Sgr A*.]
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