Final Exam:  Physics 361
Name:                               
Answer 4 out of 6 possible questions in each of the 4 Sections below. Questions in the first 3 sections are worth 10 points each.  Those in Section IV are worth 15.  The last question is worth 20 points and everyone needs to answer it.  (please confine your answers to the provided space if your doing the paper version of this exam):

Section I:  Ancient Greece through Renaissance
1. How does the Greek notion of Air, Earth, Fire and Water constitute a “new” way of understanding the Kosmos.  In what way(s) does this model differ from, for example, the prophecy of Amos?
	


2. Explain how Galen’s procedure can be considered as an early manifestation of the scientific method.
	


3. What is the primary difference between a religious explanation of a natural event compared to a scientific explanation of that event?
	


4.  Explain how the Medieval Church became so attached to the Aristotelian/Ptolemaic model of the Kosmos? Which historical figure helped motivate this attachment?
	


5. What were the differences in the cultural and societal conditions that tolerated the ideas of Nicholas of Cusa but condemned those of Bruno?

	


6. Explain the basic differences between the views of Descartes and Newton in terms of what one can know and understand about the Natural World.
	


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

1. Describe Tycho’s experiment to prove that the Earth orbited the Sun.  Why was he unable to prove this assertion from his data?
	


2. What factors caused scientific research and scholarship to shift from the Medieval University to the Academy?
	


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.
	


4. How did scientists in the 18th century attempt to explain the process of combustion?
	


5. “To explain all nature is too difficult a task for any one man or even for any one age. `Tis much better to do a little with certainty,and leave the rest for others that come after you, than to explain all things.”   Who made the quote above and why is it so relevant to the scientific method?
	


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

	


Section III:  19th Century Science and Culture
1.  Explain the basic and essential differences between random and systematic error as it applies to scientific measurements.
	


     2.  Explain the basic process of natural selection and the outputs of that process.    
	


3.   How did Lyell’s idea of gradualism influence the thinking of Charles Darwin?
	


4. What is the basic premise of Thomas Malthus as applied to biological populations?  Is that premise consistent or inconsistent with the Darwinian viewpoint?
	


5. What are the essential differences between “natural selection” and “survival of the fittest” as a means of describing biological evolution?

	


6. Explain the role of random catastrophe in the evolution of biological systems and how this mechanism means that Darwinian evolution doesn’t work on long timescales.
	


 Section IV:  Broad Overview Questions 

1.  Developments in instrumentation made a difference in scientific progress.  Provide two examples of such development and explain their overall significance.

	


2. As humans, we have lived for centuries believing there is order and continuity in the Universe.  However, modern science suggests the Universe is more random and chaotic in nature.   What are some of the social implications of living in a random Universe?
	


      3.   Explain why a universal language is essential for the transmission of knowledge.  Give an example from this class of such a language and how it was effectively used.
	


  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.
	


   5.  Explain how the concept of Social Darwinism can be used to be the foundation and/or  to justify such diverse governmental structures as Nazism and American Capitalism
	


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.
	


LAST Question which is Compulsory:
While it may be agreed upon in class that humans are innately competitive, Professor Nicols has argued that experience indicates that the competition to acquire and consume has generated an ever higher standard of living for all humans.   Professor Bothun says this is crap (as usual):  if we are to become an enlightened society, we will have to sacrifice our standard of living and cooperate.  Based on the information given in this course, which side do you align yourself with and why?  In addition, which of these two scenarios do you consider to be the most likely?

	


