Mathematical Order of Nature, Fall 2009
Kuhn Seminar Tasks – Part 1:  The Ancient Two-Sphere Model of the Universe
Explain the following as clearly as you can. Draw figures to aid your explanation. Support your explanations with references to pictures and/or passages in the Kuhn text:

1. Explain the westward diurnal motion of the fixed stars and the sun around the earth; why the pole star remains (approximately) fixed and does not have a diurnal motion. What are circumpolar stars? What do the stars do when seen from the 45th parallel in the northern hemisphere? What do the stars do when seen from the equator? What do the stars do when seen from the North Pole?
2. Explain the eastward annual motion of the sun through the zodiac along the ecliptic; the path of the sun at the vernal and autumnal equinox when seen from (a) the 45th parallel, (b) the equator, (c) the North pole; the path of the sun at the summer and winter solstice when seen from (a) the 45th parallel, (b) the equator, and (c) the North Pole. The definitions of the tropic of Cancer and the tropic of Capricorn. 
3. Explain the structure of the ancient two-sphere model of the universe, including the planets, as described by Aristotle; list the 5 primary elements and give their location and characteristics; explain the mechanism that drives the motion of the universe; explain the difference between the celestial and sublunary regions and their constituent matter; give an overview of the explanation of terrestrial motion and its relation to celestial motion.
4. Explain the eastward lunar cycle of motion through the zodiac every 27.3 days according to the two-sphere model; the rate of the lunar motion through the zodiac and how we notice this when watching the moon night to night; the amount of variation the rate of the lunar cycle of motion. 
5. Explain the lunar cycle of phases every 29.5 days; the pattern of the rising time for the moon; the reason for the difference between the lengths of the lunar cycle of motion (previous task) and the lunar cycle of phases. (It should be possible to explain this according the ancient two-sphere model).
6. List the known planets in the ancient two-sphere model of the universe. Give the order of the planets in the ancient two-sphere model.

7. List the ancient known planets that exhibited retrograde motion and list those that did not; explain the pattern of retrograde motion; the reason for apparent retrograde motion according to the later versions of the two-sphere model.

8. List and briefly describe the major factors that contributed to the breakdown of belief in the ancient two-sphere universe prior to the work of Copernicus.
