HON 210 Exam II                                                       Name _______________________


I. (10 Pts) Who: Who's Who?
Match the following names to the descriptions.

	A. de Broglie
	D. Teller
	G. Penrose
	J. Thomson

	B. Wheeler
	E. Bohr
	H. Hubble
	K. Fermi

	C. Planck
	F. Dirac
	I. Roosevelt
	L. Truman


a. He found that the universe was expanding.



______
b. He approved dropping the first atomic bombs.


______
c. He explained blackbody radiation.




______
d. Discoverer of electrons.





______
e. Person who named black holes.




______
f. Noted for the first controlled nuclear reaction.


______
g. Proposed idea that particles have wavelengths.


______
h. First to prove that dying stars could collapse to singularities.
______
i. Father of the hydrogen bomb.





______
j. Provided a planetary theory of the atom. 



______
II. (15 Pts) When: Put the following items on the timeline: 
	A. Einstein Explains photoelectric effect.
	F. The neutron is discovered.
	K. Blackbody radiation explained.

	B. Bohr model of atom.
	G. Discovery of electron.
	L. Matter waves proposed.

	C. Last Meeting of Bohr and Heisenberg.
	H. Einstein finishes general relativity theory
	M. Rutherford discovers the nucleus

	D. Heisenberg produces matrix mechanics.
	I. First atomic bombs dropped.
	N. Schrodinger introduces wave mechanics.

	E. Cosmic Background Radiation detected. 
	J. Bending of light confirmed during eclipse.
	O. First hydrogen bomb.
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III. (10 pts) Where: Match the Following Locations  

	A. Okinawa
	D. Alamagordo
	G. Nagasaki
	J. Oxford

	B. Cambridge
	E. Copenhagen
	H. Oak Ridge
	K. Trinity

	C. Hiroshima
	F. U. of Chicago
	I. Los Alamos
	L. Trinian


a. The Niels Bohr Institute.




______

b. First atomic bomb test site.




______

c. Second bombed Japanese city




______

d. The Trinity site.





______

e. The first controlled nuclear reaction.



______

f. Uranium production.





______

g. Manhattan Project





______

h. Last WWII battle was fought here. 



______

i. Take off point of Enola Gay.




______

j. Stephen Hawking's home. 




______

IV. (10 pts) Why: 
a. Why did physicists believe that particles can behave like waves?

b. If black holes cannot be seen, why do we believe that they exist? 
V. (20 pts) What: Fill in the blanks with the best answer.
a. Electromagnetic waves can be viewed as particles called _____________.

b. General relativity is a theory of _____________.

c. Name three possible final states of dying stars: 
_____________, _____________, _____________.
d. The scattering of X-rays off of electrons is called the _____________ effect.

e. Rutherford used ionized helium atoms, called _____________.

f. A perfectly absorbing body is called a _____________.

g. The bending of waves around obstacles is called _____________.

h. The names of the two bombs dropped on Japan were 
_____________, _____________.
i. The point of no return for a black hole is called a _____________.

j. One consequence of general relativity is the perihelion shift. Which planet was key in verifying this? _____________.

k. For a surface with negative curvature the sum of the angles of a triangle sum to _____________ than 180 degrees.

l. Two stars that rotate about each other are called _____________.

m. The remnant of radiation from the hot early universe is called the ____________________________.

n. What experimental characteristic of ionized Hydrogen gas was explained by Bohr's model of the atom? _____________.

o. According to recent experiments, it is believed that the expansion of the universe is which of the following: slowing down, increase, constant. _____________.

p. Stephen Hawking imagine that the universe could end in what he calls a ______________________. 

q. In trying to explain things like the Stark Effect, the Zeeman effect, or even trying to understand an element like Helium, one property of electrons had to be introduced in the 1920s. What intrinsic property was this? ________

VI. (20 pts) How:  Describe the following concepts.
a. The Heisenberg Uncertainty Principle.

b. Einstein's Equivalence Principle for general relativity.

c. Schrodinger's cat.
d. Planck's hypothesis

VII. (15 Pts) Short Essay – Pick one of the following topics and write a coherent essay describing the topic, listing at least six important facts.  

a. The last meeting of Bohr and Heisenberg. Describe the meeting of these giants of quantum mechanics. Why do you think Heisenberg met with Bohr and what happened when they went on their last walk together?
b. The Manhattan Project. Describe the highlights, people and results of the Manhattan project. Do you think that they should have developed the atomic bomb?

c. Bohr's Model of the atom. Describe the model. Why was this model important? What problems did they model not explain?

d. Hawking Radiation. What is Hawking radiation? Why was it suprising?
