ASTRONOMY 206.2  GENERAL ASTRONOMY II

Final Examination, April 2002.
Name 

Answer all questions on the test pages, using backs of pages for overflow.

1.
Short answer questions:


a.
Which is hotter, the Sun’s photosphere or the Sun’s corona?


b.
What type of electromagnetic radiation has the shortest wavelengths?


c.
When the solar chromosphere is seen during an eclipse of the Sun, what type of spectrum does it produce?


d.
How do modern astronomers detect planetary systems around nearby stars?


e.
Where does the Sun fit in the spectral sequence, i.e. what is its exact spectral type?


f.
How long is the sunspot cycle? Do other stars exhibit similar features?


g.
Why are the majority of stars in the sky main-sequence objects?


h.
In what way are sunspots and solar prominences related?


i.
What type of main-sequence star has twice the mass of the Sun?


j.
What mechanism generates the energy that is seen as the light from main-sequence stars?


k.
What is a black hole?


l.
Approximately how many times has our solar system orbited the centre of our Galaxy since the Sun and planets were formed approximately 4½ × 109 years ago?


m.
What is a Strömgren sphere?


n.
What galaxy in the Local Group is most like the Milky Way in terms of its galaxy type?


o.
What is a barred spiral galaxy?


p.
What mechanism produces 21-cm radiation from our Galaxy?


q.
Is the Sun a member of an open cluster? If so, which one? If not, why?


r.
What is the temperature of the cosmic microwave background radiation?


s.
What happens to a white dwarf as it ages?


t.
What does the velocity-redshift relation tell us about the nature of the universe?


u.
What is a lenticular (S0) galaxy?


v.
What is Wien’s Law?

2.
Suppose that a white light flare is observed on the Sun, originating from a massive sunspot complex that was transiting the Earth-facing hemisphere of the Sun at the time. Roughly 60 hours later, during the evening hours, sky observers all over North America witness spectacular displays of the northern lights (aurora borealis).

[image: image1.png]




a.
Explain how the two events are connected.


b.
Calculate at what speed flare material was moving in transit from the Sun to the Earth (in units of km s–1). (1 A.U. = 1.496 × 108 km)


c.
What phase of the sunspot cycle (maximum, minimum, etc.) is the Sun currently passing through?

3.
Explain how astronomers can determine the distance to a nearby star using the method of trigonometric parallax. Illustrate the methodology of trigonometric parallax using the skinny triangle approximation. Is it possible to use the techniques of trigonometric parallax to determine the distance to the Sun? Why or why not? 
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4.
What is the angular resolution in arcseconds of the Burke-Gaffney telescope (mirror diameter = 0.6 m) when it is operating at a wavelength of  = 5000 Å (5 × 10–7 m)?

5.
Kapteyn’s star, named after the Dutch astronomer who found it, has a parallax angle of  = 0.2553 arcsecond.


a.
How distant is the star?


b.
If the apparent magnitude of Kapteyn’s star is 8.86, what is its absolute magnitude?


c.
Kapteyn’s star has a measured radial velocity of +245 km s–1 and a proper motion of 8.67 arcseconds annum–1. What is its space velocity relative to the Sun?

6.
When the Sun has swollen to full red-giant size (R ( 0.5 A.U. = 107.5 R(), its luminosity will be about 2000 times greater than it is now (i.e. L/L( = 2000). Assume that the size of the Earth’s orbit remains unchanged.


a.
Calculate the Sun’s angular diameter at that time as seen from the Earth.


b.
What will the Sun’s effective temperature be as a red giant? Hint: its present effective temperature is 5779K.

7.
A certain type of variable star is known to have an average absolute magnitude of M = 0.0. The same type of star is observed in a particular star cluster to have an apparent magnitude of m = +16.0. What is the distance to the star cluster?

8.
Astronomers investigate a region of nebulosity in the Milky Way by obtaining a spectrum of the cloud and find that the spectrum exhibits bright emission lines, most of which coincide in wavelength with those expected for lines of the Balmer series of hydrogen. What type of nebula is the cloud and how is it produced? Where does the energy originate to power the nebulosity?

9.
Examine the H-R diagrams for the two open clusters depicted below.
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a.
Calculate the distance to Cluster B in parsecs using cluster stars that are like the Sun. Hint: the absolute magnitude of the Sun is M = +4.8.

b. Notice that the F-type dwarfs in Cluster A are 4 magnitudes brighter than the F-type dwarfs in Cluster B. Use that information to determine the distance to Cluster A.


c.
Which cluster is older: Cluster A or Cluster B? Explain the reason for your choice.

10.
Two galaxies separated by 600 kpc are orbiting each other with a period of 40 billion years (4 × 1010 years). What is the total mass of the two galaxies? [Hint: 1 parsec = 206265 A.U.]

11.
The luminosity of our Milky Way Galaxy is estimated to correspond to an absolute magnitude of M = –20. Calculate the equivalent number of 0.5 M( stars (absolute magnitude M = +7.7) whose light would have to be combined in order to equal the luminosity of the Milky Way.

12.
The quasar HS1946+7658 has such a large redshift that the Lyman series line Ly- of hydrogen at 1215 Å (corresponding to a transition between the first and second energy levels of neutral hydrogen atoms) is observed in the optical spectrum of HS1946+7658 to be in emission at a wavelength of 4884.3 Å, in the blue-green region.


a.
 Calculate the redshift, z, of the quasar HS1946+7658.


b.
Calculate the velocity of the quasar HS1946+7658 in units of the speed of light, c = 2.9979 × 105 km s–1.


c.
Find an estimate for the distance to the quasar HS1946+7658 using the Hubble relation. Express your result in megaparsecs (1 Mpc = 106 pc).

