Geology/Physics 156 Midterm Exam:

Name:  ___________________________

Confine your answers to the space provided and write legibly for the short answer questions. There are a total of 150 points on this exam.
Part I:  True or False:  Circle your answer.   2 pts each

	1
	The Universe of Aristotle is infinite   this is true                                   
	T  F

	2
	In the Aristotelian Universe, there is no void    this is true                                                        
	T  F

	3
	The observed retrograde motion of Mars Proves Aristotle Wrong this is false but you have to think about this – Ptolemy proposes a solution that fixes this problem and preserves Aristotle so the model is kept, not proven wrong                                                             
	T  F

	4
	The Newtonian universe is infinite yes because it has to be so that the universe doesn’t collapse
	T  F

	5
	The Observed Phases of Venus are expected in the model of Copernicus yes they are expected in the model even though Copernicus does not realize this
	T  F

	6
	Tyco successfully detected stellar parallax no he failed to detect it
	T  F

	7
	In the Copernican Model, all orbits are elliptical no all orbits are circles
	T  F

	8
	Bruno was the first to suggest and extended distribution of stars true
	T  F

	9
	Eratosthenes greatly incorrectly calculated the Earth’s circumference false – he actually got pretty close
	T  F

	10
	Kepler’s third is law is direct evidence for The Clockwork Universe absolutely
	T  F


Part II:  Multiple Choice:  Choose the Best Answer (4 pts)

	
	
	

	11
	
	Galileo’s most important discovery that provided support for the Copernican Model was

	
	A
	Craters on the Moon

	
	B
	Spots on the Sun

	
	C
	Horns around Saturn

	
	D
	The phases of Venus this is the only observation that shows the Earth must go around the Sun

	
	E
	The rotation of the Earth

	
	
	

	12
	
	Two identical masses are separated by distance D:  At a distance of 3D the gravitational force will be

	
	A
	The same; gravity only depends on Mass why do students continue to believe this?  Gravitational force depends on both Mass and Distance

	
	B
	Smaller by a factor of 3

	
	C
	Smaller by a factor of 6

	
	D
	Smaller by a factor of 9 1/D^2  

	
	E
	None of the above


	13
	
	The primary reason that Copernicus was motivated to make a new model of the Solar System was

	
	A
	To improve the accuracy of calendars yes

	
	B
	To replace circular orbits with ellipses

	
	C
	To disprove Aristotle partial credit for this since so many students want to think this

	
	D
	To prove that the Universe was infinite

	
	E
	None of the above partial credit for this


	14
	
	Which of these objects is never observed at Midnight

	
	A
	Venus only this object

	
	B
	The Moon

	
	C
	Mars

	
	D
	Jupiter

	
	E
	Saturn

	
	
	

	15
	
	Galileo’s study of moving objects suggests to him that a moving object

	
	A
	Will go faster the heavier that it is

	
	B
	Will quickly return to its natural state of rest

	
	C
	Is subject to some Universal Gravitational Force – partial credit for this but he never did state this directly 

	
	D
	Requires a continual force to keep it moving this is what Aristotle would say

	
	E
	Comes to rest only if an external force acts it this is Galileo’s first law or motion

	
	
	

	16
	
	Kepler’s third law says that a beer can place at distance of 4 AU from the sun would have period of

	
	A
	2 years

	
	B
	4 years

	
	C
	8 years  P^2 = A^3  4^3 = 64; square root of 64 = 8

	
	D
	10 years

	
	E
	Would depend on the mass of the beer can too many of you selected this one

	
	
	

	17
	
	A prime contribution in the Muslim world was

	
	A
	Expansion of Greek geometry partial credit for this

	
	B
	The development of algebra yes

	
	C
	Discussion of the first Heliocentric Model

	
	D
	Strong refutation of Aristotle’s ideas of motion.

	
	E. 
	None of the Above



	
	
	

	18.
	
	Where was the Sun in Ptolemy's model of the universe? 

	
	A
	At the center – what? The Earth is at the center

	
	B
	Slightly offset from the center on a small epicycle

	
	C
	Between Earth and the Moon's orbit

	
	D
	Between the orbits of Venus and Mars this one

	
	E
	None of the above


	
	Where was the Sun in Ptolemy's model of the universe? 

	
	
	
	
	

	19.
	
	Which of the following is NOT observed by Galileo
	
	

	
	A
	Craters on the Moon
	
	

	
	B
	Stellar Parallax this one
	
	

	
	C
	Spots on the sun
	
	

	
	D
	The moons of Jupiter
	
	

	
	E
	The Phases of Venus


	
	

	
	
	
	
	

	20.
	 
	During the Dark Ages in Europe the scientific work of the Greeks was preserved and discussed mostly by scholars in
	
	None of the above; 



	
	A
	China partial credit for this – in general its important to actually read a question – its likely that the work of Greek Scholars was discussed but it was not preserved through translation is done in the Muslim world
	
	

	
	B
	The Northern part of Barbarian Europe
	
	

	
	C
	India and the Hindu World
	
	

	
	D
	The Muslim World - yes
	
	

	
	E
	What will emerge as Russia
	
	


In general, students don’t do particularly well on these kinds of questions because they tend not to read the question but just write down stuff from memory that they think relates to the question.  Many responses are also filled with unnecessary or irrelevant bullshit – you don’t get points for the number of words you write.   Out of necessity, many mercy points are given.  
The Key below shows the key concepts that should have been addressed for a complete answer
Part III:   Short Answer Questions:   Answer 9 out of 11 (10 points each) – Once again, only answer 9 OUT OF THE 11 questions.
21.   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
 Argue whether or not above quote supports the scientific method.
For the most part this does support the scientific method
1.  Suggests problems need to be broken down into small chunks (a la Descartes)

2. Science is a long process that future work builds on past work and spans a longer time scale than just an “age”
22.  Explain why the Swerve is a necessary but arbitrary mechanism for the atomists
Atoms are falling in straight parallel lines – Swerve is needed for random interactions to occur.
23. What assumptions about the working of nature are involved with the notion of Ockham ’s razor?
Not this question doesn’t say:  What is Ockham’s razor?
Ockham’s razor basically denies complexity in nature as it requires nature of be simple and ordered
24 Explain how Cusa helped to redefine Aristotle’s ideas about motion.
This question is all about relative motion which Aristotle knows nothing about
25.  Explain in terms of Aristotle’s ideas of motion why the Stars have to be made of a perfect an exalted substance. 

In Aristotle’s three kinds of motions, objects that move in circles are part of the celestial realm and therefore not of the Earth so they are made of a different substance (perfect and more exalted in this case)
26. What is Newton’s explanation for why the Moon has not fallen into the Earth?
An orbit is a stable balance between inertial and gravitational forces.  A lot of people made up bullshit about the mass of the moon being important …
27.  Explain why the observed retrograde motion of Mars is a problem in Aristotelian Cosmology.   What did Ptolemy propose to solve this problem?

Most everyone left out the key point.  The prime mover excites the circular movement of all the planets around the Earth in the SAME direction – this makes it impossible for a planet to more backwards.  Hence the Ptolemaic epicycle is born to keep the prime move model correct.  And people should describe, best with a picture, what an epicycle is. 
28. How does the Greek notion of Air, Earth, Fire and Water constitute a “new” way of understanding Nature?

This is the first table of elements so to speak that allows the Universe to be organized by a small number of things and everything that happens is a result of the interactions between these 4 things, not the arbitrary acts of Gods.
29.  Described Descartes basic procedure or process for determining the Absolute Truth.

1.  Remove all doubt
2.  Use the Method of Reduction to solve problems

3. Measure accurately
30.  What Techniques did Galileo employ to better measure the effect of gravity on the motions of an object?

1.  “slowed” down gravity by using motion on an inclined plane
2.  Measured distances and times in ratios to discover the relationships
31.  Roger Bacon states - “Reasoning draws a conclusion but does not make that conclusion certain, unless the mind discovers it by the path of experience” - How would Descartes respond to this?
Descartes would just laugh at Bacon since the senses deceive then the mind can discover anything by experience.  It is only through the elimination of doubt and the subsequent application of reason that certainty is achieved. 
