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1. Who does Kepler say referred to a relationship between music and planetary motion before him? 

Kepler says that the Pythagoreans referred to a relationship between music and planetary motion before him. 

2. What is the essence of disagreement between mean and apparent sun? How do you calculate the mean sun? 

The essence of disagreement between mean and apparent sun has to do with the Aristotelian dogma. Aristotle believes in perfect circular motion which has to do with the mean sun. In contrast the apparent sun travels around in non uniform motion. The non uniform motion of the apparent sun goes against Aristotelian belief of a perfect universe. Since the mean sun travels in uniform motion it will be much easier to map out its path like a clock. The question is how do you calculate something that you can’t see? The body you can see is the apparent sun. Since the mean sun moves at uniform motion and that does not change, it should me very predictable. The apparent sun (which you can see) is traveling around the center of the epicycle (the mean sun). It would be useful to determine the position of the apparent sun at opposition and conjunction. After determining these you could get the point between these two which would be your mean sun. The mean sun is where it will be moving uniform in relationship with the planets. The apparent sun on the other hand will have non-uniform motion. The mean sun is calculated by using an imaginary point of observation. You would calculate this imaginary point by geometrically constructing where the planet would move this point in a perfectly uniform circle.
3. Why were epicycles hypothesized? 

Epicycles were hypothesized to express and explain the retrograde motion of the planet Mars. They were hypothesized by Ptolemy, Copernicus, and Brahe to make the motions of the planets correspond with the data. They made epicycles so they could still have a model with epicycles to show that the planet travels in uniform circular motion. The planet traveling on its epicycle would travel uniform around the center of its epicycle while traveling around the sun or earth. Epicycles were hypothesized as a way of sticking with the Aristotelian belief of circular motion.
4. What paradoxes in the observed sky did ancient man have to consider to hypothesize the different celestial motions? 

According to Kepler “those who pay careful attention, namely, that the planets deviate from a simple circular path, it gives rise to a powerful sense of wonder, which at length drives men to look into causes”. This is what drove ancient man to consider to hypothesize the different celestial motions. The paradoxes in the observed sky that ancient man had to consider to hypothesize the different celestial motions were why there is an irregularity in the planet when it moves back to the same sign in the zodiac. Another paradox for ancient man is why does the planet move faster when it is getting closer to the sun and slower when it is moving away. It is a paradox when you are looking at the nighttime sky and it appears that Mars has retrograde motion. 

5. How do you determine a line of apsides with respect to the mean and to the apparent sun? 

With respect to the apparent sun the way in which you would determine your line of apsides is by having a radius with a center point. Then you construct a line connecting the center of your radius to your apparent sun which will give you your line of apsides. In determining a new line of apsides which will be for the mean sun you move your observation point from the apparent sun to the mean. Then you take the mean sun and construct a line going through the old center point to the center of the greater epicycle. Your new line of apsides concerning the mean sun would go from the mean sun to the center of the epicycle. I believe that Kepler goes through this in the beginning of Chapter 5. 

6. What is Kepler saying about the problem of solid orbs and the physical hypothesis of Copernicus?  

Kepler says that “Tycho Brahe has demolished the solidity of the orbs, which hitherto was able to serve the moving souls, blind as they were, as walking sticks for finding their appointed road”. Concerning what is causing the planets to move Kepler states “that each force by which motions of this sort are administered dwells in the body of the planet itself, and is not sought outside it”.The problem of solid orbs is that they will be smashed to pieces when you introduce things in the universe such as comets which travel through there path. In the Copernican hypothesis he (Copernicus) has the solidity of the orbs with there uniform circular motion. 

7. Why is Kepler saying that whether the mean or the apparent sun is the source of motive power cannot be determined by looking at only the first inequality? 

The reason why Kepler is saying that whether the mean or the apparent sun is the source of motive power cannot be determined by looking at only the first inequality is because the second inequality is not taken into account. The first inequality does not take into account Mars speeding up at conjunction or slowing down at opposition. The planet “completes its cycle each time the planet returns to the same sign of the zodiac” in the first inequality. This does not taken into account anything that happens in between this cycle. How would the planet returning to the same sign of the zodiac tell you whether the mean or the apparent sun is the source of motive power? If you are only looking at this and not taking anything else into account it would be very hard to prove anything. Without the second inequality you are removing the relationship between the sun and the planet at opposition. 

8. Why and in what way does Kepler think he can test his hypothesis, even though the three fabled astronomical models in this time all predict the determining position of Mars actually observed within observable bounds? 
The reason why Kepler thinks he can test his hypothesis is because he sees that there are fallacies in the models of Ptolemy, Brahe, and Copernicus. None of these three astronomers were using astrophysics and looking for the truth as to what was causing the effects that they were seeing. Kepler was a follower of Nicolaus of Cusa while the other three were stuck in the Aristotelian dogma. The way Kepler thinks he can test his hypothesis is by going through his own and by going through the astronomical models of Ptolemy, Copernicus, and Brahe. He essentially goes beyond mere sense perception and focusses on what the eye can’t see as governing what you are seeing in the universe. 
9. Why does Saturn begin to retrogress at 90 degrees or beyond with the sun, Jupiter at 120 degrees, Mars at 144 degrees or before 135 degrees? Would the inferior planet Venus retrogress?  
Saturn begins to retrogress at 90 degrees or beyond with the sun, Jupiter at 120 degrees, Mars at 144 degrees or before 135 degrees because of the distances that the planets have from the sun and the earth. This also has to do with the size in each of these planets orbit and at what point to the observer at earth would they appear to retrogress. The planet further away from earth which is Saturn would retrogress at a different degree than Mars because of the time it would take to go around its orbit in relationship to the earth.  

10. How would Ptolemy explain the observed proper motion of Venus? 

The way Ptolemy would explain the observed proper motion of Venus is simply by explaining what he saw in the heavens. Since Venus is an inferior planet like Mercury it is traveling around it’s smaller orbit swifter than that of the larger superior planet. Venus will be travelling on an epicycle which will cause it to be seen at only sunrise and sunset. This why it is often referred to as the morning star. Ptolemy would go into a description about all of the effects that he sees but would not search for the truth into what is causing the effects. 

11. If Mars’s synodic period is about 780 days, but the period of its first inequality is approximately 687 days, how come for Ptolemy “epicycle’s motion about its center is faster than the motion of its center about the earth”? 

The reason why for Ptolemy the “epicycle’s motion about its center is faster than the motion of its center about the earth” has to do with the orbits. The orbit of the epicycle is smaller than the orbit of its center. Each of these have uniform motion which means they travel in equal distance and in equal time. Since the orbit of the epicycle is smaller it will travel around its orbit faster than the larger orbit which is its center. Since for Ptolemy the epicycle’s motion about its center is faster than the motion of its center about the earth, the first inequality will come before Mars’s synodic period. 

Finally and for future investigation: why does Kepler create the hypothesis he is trying to test in part 1? What other hypotheses does it necessitate him to create and why? What is the actual hypothesis Kepler is investigating?   

   Kepler creates the hypothesis he is trying to test in part 1 of the New Astronomy because he actually wants to understand the universe and what is governing what he is seeing. This causes him to develop on his method of investigating the motion of Mars by showing the equivalence in the models of Ptolemy, Copernicus, and Brahe. The actual hypothesis that Kepler is investigating in part 1 is the equivalence in the models of Ptolemy, Copernicus, and Brahe. Kepler is showing the reader the corrupting legacy of Aristotle has been dominating Western Civilization and the work of Ptolemy, Copernicus, and Brahe.         
