Final Exam:  Physics 361 Name:    _____________________________________                           
Section I:  Ancient Greece through Renaissance
I-1.  How does the Greek idea of Air, Earth, Fire and Water constitute a “new” way of characterizing Nature?  In what way(s) would this model offer explanations that are different from, for example, those in the prophecy of Amos?
	


I -2.  Now if anyone will but test this for himself on an animal he will condemn the errors of others and also learn the truth”. Who made this statement and what does it tell us about the understanding 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 explain why this view was so readily rejected by ancient and medieval scholars. 
	


I-4:  Why was established religion (Catholic and Protestant) so opposed to the Copernican/Heliocentric model of the Cosmos?
	


I-5: Explain why the Reformation was an important cultural event that also helped to produce a more favorable cultural climate for scientific ideas. 
	


I-6:  According to Descartes, what must humans do so that no man
"shall never assume what is false is true"
	


Section II:  Tycho, Galileo, Newton Thru the 18th Century

II-1: The moons of Jupiter were dismissed by some as being important because they could not be seen with the naked eye. What view of cosmology/nature does such a dismissal imply?
	


II-2: never perhaps was a greater demand made on mankind - for by this admission so
many things vanished in mist and smoke"  - to what is this comment referring 
and, did in fact, “so many things” vanish?
	


II-3: Explain what was “ingenious” about Galileo’s experiments involving objects moving down an inclined plane and how that helped him formulate his laws of motion.
	


II-4: Describe Tycho’s experiment to prove that the Earth orbited the Sun and why was he unable to prove this assertion from his data? 
	


II-5:  Explain how the emerging view of science, as expressed by Descartes and formulized by Newton, helped shape the forms of European government that came into being at this time and justified the power of the King.
	


II-6:  What is the essential difference between rationalism and empiricism as a means of acquiring knowledge?
	


Section III:  19th Century Science and Culture
III-1:  Explain the basic premise of Thomas Malthus as applied to biological populations.  Is that premise consistent or inconsistent with the Darwinian model?
	


   III-2:  Explain how “natural selection” should be view more as a statistical process and less as an optimization process.
	


III-3:   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-4:  Explain how social Darwinism arose as a means of mapping scientific fact onto cultural behavior.
	


III-5: During the 19th century, Europeans essentially colonized the entire planet. What was the motivation for this colonization and how to you explain its success?
	


III-6: “the Earth Functions as a machine whose purpose is to sustain life”  Summarize the form of bias that this statement represents in terms of our understanding of the “purpose” of nature.
	


Section IV:  Broad Overview Questions
IV-1.  “Propositions deduced from observation of phenomena should be viewed as accurate until other phenomena contradict them” Explain why this dictum is crucial to the advancement of science, and the formulation of new knowledge.  In addition, what statement is being made here about the state of the “truth” at any given time?
	


   IV-2:  Characterize the essential differences between science and pseudo-science.  Support your case with an example of each.. 
	


     IV-3:    Explain why one of the basic tenets of science is that our knowledge is always incomplete. How does that contrast with religion? 
	


     IV-4:  Bias exists in all world models.  Of all the scientists/historical figures we have discussed this term, which of these comes closest to a bias free methodology of understanding the Universe.  Use evidence to back up your claims.
	


   IV-5:   You having a discussion with some of your peers about the reality of human-caused global climate change.  One of your least favorite peers begins with the statement “It is a scientific fact that ….”  What is your reaction to this statement and what do you say to this peer?
	


IV-6:   Defend or refute the following statement:  The scientific method has never had any real impact on the way society or the individuals within a society function.
	


SECTION V:  DUELLING PROFESSOR QUESTIONS

V-1:  Are humans part of or different from nature?  Comment on both sides of the question
	


.

V-2:  Most of the class voted to double the funding for primary and secondary education.  Your wish has been granted.  With all these new funds you now have to articulate what students should learn in science courses.  What are your expectations?
	








