Physics 20083 — Spring 2007 Exam #2a

Instructions:

1. Answer the following four questions in the space provided. If you need extra
space, please used the back of the page and make an appropriate notation on the
front of the page so that I will know where to look for your complete answer.

2. Each question is worth a total of 25 points.

3. Each question requires an answer that is typically no more than two or three
sentences long or perhaps a diagram and one or two sentences. Some questions
do not require explanations. This will always be explicitly stated.

4. You may net use your own paper, book, notes or a calculator for this exam.

5. You will have 30 minutes to complete the exam and turn it in.
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#1. The constellation we studied in this part of the course was Leo.

a) (12 pts) Give the approximate altitude and azimuth of Leo in the evening
sky this time of year, then name the two brightest stars in Leo.

Imagine of these two bright stars that they both have identical

b) (13 pts)
Which of these two

spectral features but one is a little bit fainter.
stars would show a smaller parallax angle, the brighter star or the

fainter star? Explain your answer.

#2. We studied several ways to determine the temperature of a gas in this part

of the course.

a) (12 pts) Name and briefly explain two reasons it is easier to ionize
atoms in a high temperature environment compared to a low temperature

environment.

b) (13 pts) Explain why higher temperatures are associated with broader
spectral lines.




#3. In the past 200 years, we’'ve discovered most of what we know about the
nature of stars.

(9 pts) Cecilia Payne-Gaposhkin made an important discovery about the
nature of stars (having to do with their composition). Briefly state

what that discovery was.

a)

b) (16 pts) We also know now that stars are extremely far away thanks to
parallax measurements. In the 17 century, there was some doubt over
this due to the fact that we couldn’t measure parallax angles. Explain
the two conclusions scientists reached regarding this lack of measurable
parallax, one supporting the geocentric model and one supporting the

heliocentric model.

#4. We can determine the composition of a star (most of the time) by observing
the strengths of its various spectral lines. Briefly state why the line
strength of Hydrogen is weaker in (a) hotter stars and in (b) cooler stars.
Also, (¢) if a Hydrogen line is very weak in a star’s spectrum but we know
Hydrogen is there, how can we determine whether the star is too hot or too cold

for Hydrogen lines? Explain.




