Astronomy 2310

Instructor: Professor Michael Brotherton

Practice Exam 2

Tuesday, April 6, 2010

This exam covers chapters 5-8 of Ryden and Peterson's text Foundations of Astrophysics.  Calculators are allowed.  The appendices of the text providing various constants and values required for the exam are given on the final pages.  Please write all answers clearly and use good English.  Box final answers when calculations are required.  Use units when appropriate.  Show your work.  Draw pictures when helpful.

Write your name on every page in case pages become separated!

Part 1

Short Answers (Do only 5 of 6 questions, 8 points each)

1. Describe the origin of the northern lights and the physics associated with them.

2. Describe how the greenhouse effect works.

3. What fraction of light passes directly through a gas with an optical depth of 1?

4. Why has the sun lost so much angular momentum over its lifetime?

5. Why are sunspots cooler than the surrounding solar surface?

6. Why is the temperature of a rapidly rotating planet lower than that of the “subsolar” point of a planet very slowly rotating?

Go on to part 2 on the next page!

Part 2

Calculational problems (5 questions, do all 5, 12 points each)

1. If we have a 100 Watt light bulb, with a filament at a temperature of 3000 Kelvin, what is the surface area of the filament?

2. What is the mean free path for molecules at sea level on Earth?  Assume that the number density of molecules in the atmosphere is about 2.5x1025 per cubic meter.  Assume the cross-section for molecule-molecule collisions is about 1x10-18 square meters.  Express your answer in Angstroms.

3. The Keck telescope has an aperture diameter of 10 meters.  Its Cassegrain focus has an f number f/15.  What is the focal length and plate scale?

4. You observe a star and receive 100 photons, spread over 4 pixels.  There is a background level of 100 photons per pixel.  Assuming only Poissonian noise, what is the signal-to-noise of this observation?

5. Given a rapidly rotating asteroid that absorbs like a perfect blackbody, what is its distance from the sun if it is observed to be 100 Kelvin?

