Final Exam:  Physics 361
Name:                               
Section I:  Ancient Greece through Renaissance
1. The third explanation, which is very much more plausible than either of the others, is positively the furthest from the truth; for there is really nothing in what it says, any more than in the other theories. It is, that the inundation of the Nile is caused by the melting of snows. Now, as the Nile flows out of Libya, through Ethiopia, into Egypt, how is it possible that it can be formed of melted snow, running, as it does, from the hottest regions of the world into cooler countries? Many are the proofs whereby any one capable of reasoning on the subject may be convinced that it is most unlikely this should be the case.” Who said this? And why is it significant for the study of science and its method?  
	


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?  
	


3. For the hypothesis underlying the whole of astronomy is that the sun, the moon and the planets move at uniform speeds in circles...For they [some Greeks cosmologists] could not brook the idea of such disorder in such things as that they should move at one time more swiftly, and at another time more slowly, and at another time stand still...but when the heavenly bodies are in question no reason can be assigned for their swifter and slower motion” How does this statement epitomize the best and the worst of Greek science, its assumptions and its methodology?
	


4.  "...the pestilence of such extent and mortality was nowhere remembered. Neither were the physicians at first of any service, ignorant as they were of the proper way to treat it... Supplications in the temples, divinations, and so forth were found equally futile (non-theological/natural whole), till the overwhelming nature of the disaster at last put a stop to them altogether...All speculation as to its origin and its causes...I leave to other writers, whether lay or professional; for myself, I shall simply set down its nature, and explain the symptoms by which perhaps it may be recognized by the student, if it should ever break out again (patterns/laws are assumed and are knowable). This I can the better do, as I had the disease myself, and observed (autopsy) its operation in the case of others....but if it be judged useful by those inquirers who desire an exact knowledge of the past as an aid to the interpretation of the future, which in the course of human things must resemble if it does not reflect it (recognizable patterns of human behavior), I shall be content. Who made this statement and what does it tell us about the practicing of the scientific method?
	


5. Give an overview of the basic cosmological model of Aristotle.  What major anomaly is present in that model and how was this anomaly accounted for while preserving the model?
	


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

1. 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? 
	


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


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


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 premise of Thomas Malthus as applied to biological populations.  Is that premise consistent or inconsistent with the Darwinian model?
	


     2.  Darwin’s new theory of evolution was inherently controversial.  What was the nature of the general criticism of this theory and which parts of the theory was Darwin himself uncertain of?    
	


3.   Describe the essential differences between the respective early geological theories of uniformitarianism and gradualism.
	


4. "... or the preservation of favored races in the struggle for life"
Who said this, and why is this now a scientific fact! 
	


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

	


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 

1.  “Propositions deduced from observation of phenomena should be viewed as accurate until other phenomena contradict them” Explain why this statement (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?
	


2. the core idea of Darwinism was not evolution, but selection… Evolution … describes the results of selection, ... to produce a better society we must understand, and cooperate with science'.  Discuss the implictions of these statements and cite historical evidence where these views have been used to support a political agenda. 
	


      3.   During the approximate period 1825-1914, Europeans essentially colonized the entire planet.  What was the motivation for this colonization and how do you explain why there were so successful?
	


  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. “ For the belief in a single truth is the root cause for all evil in the world” (Max Born, physicist, circa 1920) .  Using the evidence provided in this class, defend or refute this statement.
	


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:
Explain the essential difference between Enlightenment and enlightenment as we have presented the case in class.   Using evidence, show how both science and belief systems  effectively interact with, and possibly shape, E and e.
	


