Astronomy 201 Homework Set #2 – Due: Tuesday, February 3

1. Metabolizing a candy bar releases about 106 joules.  How fast must the candy bar travel to have the same 106 joules in the form of kinetic energy?  (Assume the candy bar’s mass is 0.2 kg.)

2. The Hubble Space Telescope orbits the Earth with a period of 96 minutes.  How large is the semi-major axis of the satellite’s orbit?  Give your answer in both kilometers and in terms of the radius of the Earth.

3. Suppose the diagram below represents the orbit of a comet around the Sun.  Would it take longer for the comet to go from position 1 to 2, or to go from position 3 to 4?  What principle or law did you use to obtain your answer?
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4. A ball is attached to a string and is swung in a circular path in a horizontal plane, as illustrated below.  At point P, the string suddenly breaks.





(a) If these events are observed from directly above, which of the paths 1 – 5 would the ball most closely follow after the string breaks?

(b) Which of Newton’s three Laws did you use to properly answer this question?

5. Your body temperature is 98.6 degrees Fahrenheit.  What kind of radiation do you predominantly emit?  At what wavelength do you emit the most radiation?

6. Suppose you look up at the night sky and observe some of the brightest stars with your naked eye. Is        there any way of telling which stars are hot and which are cool? Explain.

7. The observing cage in which an astronomer sits at the prime focus of the 3-m telescope at Lick Observatory is about 1 m in diameter and blocks some of the light entering the telescope. Calculate what fraction of the incoming starlight is blocked by the cage.

8. Explain how our current understanding of the formation of the solar system can account for the following characteristics of the solar system: (a) All planetary orbits lie nearly the same plane. (b) All planetary orbits are nearly circular. (c) The planets orbit the Sun in the same direction that the Sun itself rotates.

9. Shown below are 4 standard spectra, numbered 1 through 4.  Suppose each of these represents a known element.  Below these are 3 spectra of unknown sources, labelled A, B, and C.  For each of these unknown spectra, determine which of the elements 1 – 4 are present, and determine whether the sources are redshifted, blueshifted, or at rest.


10. Explain why the discovery of the roughly Jupiter mass planet within only a few stellar radii of the star 51 Pegasi challenged our whole model of how the solar system was formed.  What is the explanation for the current orbit of this planet?
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