Exercise:  Sun and Stars

Spring 2005


Name: 






Unit:   Astronomy (combination worksheet and reading/study guide)

Objectives:  After completing this exercise, you should be able to describe the different layers of the Sun, the life cycle of a star, and why stars appear to have different colors.

Background Information:  You will need to refer to your text (Chapter 22 and 23) to successfully complete the exercise.

The Sun has a diameter of approximately 870,000 miles.  It rotates differentially, taking fewer days to complete one rotation at the equator than the poles.  The unequal rotation causes variations in the Sun’s magnetic field, which in turn influences many of its surface features.  The Figure 3 below illustrates several of the features of the active Sun, photographed in hydrogen alpha light.  Use the figure and your text to help answer the following questions.
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1. Using a metric ruler, measure the diameter of the image of the Sun to the nearest millimeter.  Then determine the scale of the photograph in miles per millimeter and write the scale below:

Scale =
870,000 miles 
= 

miles/mm




    mm
  

2. Using the scale you prepared in the question above, determine how many miles high (how far above the surface of the Sun) the large solar prominence near the top of the photograph is.  

 Miles.   What is the apparent cause of prominences?

3. Find the large sunspot near the center of the Sun.  

· What is the approximate diameter of the sunspot in miles?  


miles.  

· What is the temperature of the sunspot compared to the rest of the solar surface? 

· Why do sunspots appear as dark areas on the Sun?  Draw the parts of a sunspot.

4. Draw a cross-sectional illustration of the Sun showing its four parts (see below) in their proper positions and label the parts.  Briefly summarize the appearance, thickness, temperature, and composition of each of the following parts:

· Photosphere

· Chromosphere

· Corona

· Solar interior (not visible)


5. Briefly explain how the sun “shines”.  What is the fuel, and how did it “light”, and what makes it glow?

6. What is a light year, and how does it relate to astronomy?

7. Briefly explain the Electromagnetic spectrum, and how it relates to light and the colors of the rainbow.

8. All objects radiate energy at some wavelength along the Electromagnetic spectrum, but a hotter body will radiate at a higher energy (and shorter wavelength) than a cooler body.  Use this to help explain the colors of different stars.

9. Describe the life cycle of a Sun-sized star.

10. If a star was much more massive than the Sun, how would the end of it’s life differ from our Sun?

11. What would be the “death” of a star much less massive than the Sun? 

12. Compare the Sun to other stars in the galaxy (Chapter 23, Foundation Ch 16) to determine how the Sun’s absolute magnitude compares to that of most stars.  Give the absolute magnitude of the Sun, and the range for most stars. 

13. The Hertzsprung-Russel diagram plots the temperature and absolute magnitude of stars.  Because a star is born and matures and dies in a period of time that we can’t stick around to witness, how can we use the H-R diagram to help explain the likely “life cycle” of a star (stellar evolution)?
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