Final Exam:  Physics 361 Name:    _____________________________________                           
Section I:  Ancient Greece through Renaissance (10 points each) (Answer 4 out of 6)
I-1 “it is manifest to any observer that the earth occupies the middle place in the cosmos, and that all weights move toward it...that the earth is spherical and situated in the middle of the cosmos”.   Who wrote this and what is the significance of this statement in terms of defining a cultural truth?  
I-2.  “Now if anyone will but test this for himself on an animal, I think he will learn for himself that nothing regurgitates from the bladder into the ureters”  Who wrote this and what is its significance in terms of the scientific method? 
I-3.The philosophers Democritus, Epicurus and Lucretius proposed a much different view of the Universe than the offered by Plato and Aristotle.  Characterize the nature of this different view and how it differs from that of Aristotle.  
I-4:  What are the main differences between the ancient Greek City State and the rise of the Dark ages following the collapse of the Roman Empire in terms of the discussion and transmission of ideas/knowledge?   

I-5: What assumptions about the working of nature are involved with the notion of Ockham’s Razor? 
I-6:  Explain why the Reformation was an important cultural event that also helped to produce a more favorable climate for the generation of new scientific ideas.  
Section II:  Renaissance Thru the 18th Century (10 pts each) (Answer 4 out of 6)

II-1: What observations did Galileo perform that helped him adopt the Copernican Model for the Solar System? 
II-2:  What techniques did Galileo employ to better measure the effect of gravity on the motions of objects?  
1. II-3: At Rome I have observed this, in the presence of others, more than once:  Saturn has joined to it two smaller stars, one on the east, the other on the west.  Jupiter has four roving stars, which vary their places in a remarkable way both among themselves and with respect to Jupiter--as Galileo Galilei carefully and accurately describes. Since things are thus, astronomers ought to consider how the celestial orbs may be arranged in order to save these phenomena."  Who said these words?  why does the author have problems with the observations?   
II-4: Describe Tycho’s experiment to prove that the Earth orbited the Sun and discuss why he was unable to definitively prove this assertion from his data? 

II-5.  Explain how the emerging view of science, as expressed by Descartes and formularized by Newton, helped shape the forms of European government at the time and justified the power of the King.  
II-6:  What are some of the essential differences between rationalism and empiricism as a means of acquiring “The Truth”?  
Section III:  19th Century Science and Culture (10 pts each)(Answer 4 out of 6)

III-1 “… or the preservation of favored races in the struggle for life” -   Who said this and how will this be used as a scientific fact to fit a social agenda? 
III-2:  Explain how “natural selection” should be viewed more as a statistical process and less as an optimization process. 
III-3 What were some of the initial and essential criticisms of Darwin's new theory? 
III-4:  In what ways did Lyell’s theory of gradualism influence Darwin’s thinking about evolution?  
III-5: Explain how the observed anomalous motion of Mercury is similar to the problem of the retrograde motion of Mars.  What is the resolution of the anomalous motion of Mercury? 
III-6: Liberty without property was inconceivable to the proponents of the Enlightenment Why did they make that connection?  Explain how this component could be used  / abused  to justify the 19th century European colonization of the planet.  
Section IV:  Broad Overview Questions (15 pts each) (Answer 4 out of 6) 
IV-1 Explain how the ideas/mechanisms of Descartes and Kant can lead to the programming of the individual or of society at large.  
IV-2: Darwin and Lemarck account for the formation and evolution of species in different ways. Explain the difference between these two viewpoints and how each of these two theories has been used to defend a political order. 

     IV-3:    Using historical examples from this class, what societal factors are most conducive to the growth of scientific exploration and discussion?  Compare those factors with the current state of (US) society.  
     IV-4:  Explain some of the factors that led to the acceleration of post WW2 consumerism. 
IV-5:   James Hutton walks into a bar in which Rene Descartes is pondering his own existence.  Hutton says “Yo, dude, did you know that the surface of the earth continually regenerates itself” - Preposterous, complete preposterous” replies Descartes.  Why does Descartes reply in that manner? 
IV-6.  How does the intersection of science and engineering serve to promote the Enlightenment expectation of “improved public and private morality” 
SECTION V:  DUELLING PROFESSOR QUESTIONS (20 pts)

(Answer 1 out of 2)
V-1:.Argue both sides: Consumption is a necessary product of the marriage of science and technology

.
V-2:  Argue both sides: Do advances in technology increasingly challenge the Enlightenment notion that “All Men are Created Equal” 
