Astronomy 123 Midterm Exam:

Name:  ___________________________

Confine your answers to the space provided and write legibly for the last 3 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                                      
	T  F

	2
	In the Aristotelian Universe there is no void                         
	T  F

	3
	F  The observed retrograde motion of Mars Proves Aristotle Wrong                          
	T  F

	4
	The Newtonian universe is infinite
	T  F

	5
	The Observed Phases of Venus are expected in the model of Copernicus
	T  F

	6
	An electron is made of quarks
	T  F

	7
	Protons and Neutrons have nearly identical masses
	T  F

	8
	F There is more helium in the Universe than Hydrogen
	T  F

	9
	F There is no such thing as an anti-neutron because a neutron has no charge
	T  F

	10
	The temperature of the Universe is decreasing with time
	T  F


Part II:   Matching Exercise:  Indicate the best match with the appropriate letter (3 pts) 
	11
	__E_
	Kepler
	A
	Decay away

	12
	___
	Tycho
	B
	Weakly interacting with matter

	13
	___
	Newton
	C
	Correctly predicted cosmic abundance

	14
	___
	Galileo
	D
	Dominant particle in the Universe

	15
	___
	Copernicus
	E
	Strictly Empirical

	16
	___
	Photons
	F
	Hydrogen nuclei

	17
	__B
	Neutrinos
	G
	First nucleus to form

	18
	___
	Electrons
	H
	Heliocentric Cosmology

	19
	___
	Protons
	I
	Phases of Venus

	20
	__A_
	Neutrons
	J
	Flat Space

	21
	__C_
	Helium 
	K
	Scatterers

	22
	__G_
	Deuterium
	L
	Parallax


Had to be come to class regularly to do well in the above section.
Part III:  Multiple Choice:  Choose the Best Answer (4 pts)
	23
	
	Which of the following themes is present in most all creation Myths?

	
	A
	The earth is at the center of the Universe

	
	B
	B All was created in the cosmic womb

	
	C
	Humankind’s destiny is written in the stars

	
	D
	The present world is doomed and a new world will rise from its ashes

	
	E
	All of the above

	
	
	

	24
	
	The most accurate astronomical clock which is available to the naked eye is

	
	A
	A The position of the Sun with respect to the stars

	
	B
	The phases of the Moon

	
	C
	The position of Mars with respect to the Zodiac Constellation

	
	D
	The position of Jupiter with respect to the Zodiac Constellations

	
	E
	The position of Venus with respect to the Sun

	
	
	

	25
	
	A basic assumption in any Cosmological model is that the Universe

	
	A
	Contains matter

	
	B
	Is expanding

	
	C
	Is infinite in extent

	
	D
	Is governed by only a small number of fundamental forces (e.g. 4)

	
	E
	E Is homogeneous on some size scale

	
	
	

	26
	
	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

	
	B
	Smaller by a factor of 3

	
	C
	Smaller by a factor of 6

	
	D
	D  Smaller by a factor of 9                  [image: image1.jpg]GM; M,
R






	
	E
	None of the above

	
	
	

	27
	
	At any given time in the Universe the distribution of photon energies

	
	A
	Always peaks in the Microwave region of the electron magnetic spectrum

	
	B
	Is completely random

	
	C
	Can not be known

	
	D
	D Is like that of a blackbody radiator  [image: image2.jpg]Intensity of Signal Miy/St]
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	E
	None of the above


	28
	
	The Helium content of the Universe

	
	A
	Is about 50% by Mass

	
	B
	Was created during the first second

	
	C
	Occurred from conversion of protons to neutrons by neutrinos ( P/N = 1

	
	D 
	D Depends on the proton-to-neutron ratio in the first minute

	
	E
	Was created after the epoch of recombination

	
	
	

	29
	
	Recombination can occur when

	
	A
	The Universe has cooled to 500,000 K

	
	B
	The Universe has cooled to 50,000 K

	
	C
	The expansion of the Universe has slowed down enough

	
	D
	Ever Helium has finished forming

	
	E
	E There are no more photons with energies greater than 13.6 eV

	
	
	

	30
	
	We can not observe the Universe when it was 1000 years old

	
	A
	Because there was no matter then

	
	B
	Because there were no  photons then

	
	C
	The speed of light hadn’t been determined yet

	
	D
	The universe was opaque to radiation

	
	E
	The neutrinos have not yet decoupled from the matter

	
	
	

	31
	
	The Nature of  the Microwave Background

	
	A
	Informs us that the Universe is homogenous

	
	B
	Manifests the Universe was once radiation dominated

	
	C
	Indicates that matter must be present in the Universe

	
	D
	All of the above

	
	E
	None of the above

	
	
	

	32
	
	The existence of free electrons in the early Universe

	
	A
	Is responsible for producing the Microwave background

	
	B
	Interferes with the creation of deuterium

	
	C
	Is due to the decay of free neutrons

	
	D
	Forms a scattering surface for photons

	
	E
	Means the Universe has a net negative charge

	
	
	

	33
	
	E = mc2 means that

	
	A
	The speed of light is infinite

	
	B
	Photons can never be destroyed ( WTF?

	
	C
	Space is flat

	
	D
	D Photons are affected by gravity

	
	E
	Equal amounts of matter and anti-matter must exist at all times


	34
	
	Which of the following is difficult to predict from our standard hot big bang model for cosmology

	
	A
	The measured Helium abundance

	
	B
	B The existence of galaxies (fundamental)

	
	C
	The observed redshift of galaxies

	
	D
	The presence of more radiation than matter

	
	E
	None of the above; all can be predicted easily

	
	
	

	35
	
	A radiation dominated Universe

	
	A
	Stays that way forever

	
	B
	Can only occur when the temperature is above 10 million degrees

	
	C
	Always cools so the Universe becomes matter dominated

	
	D
	Requires the existence of free electrons to help scatter the photons

	
	E
	Slows down the expansion of the Universe in early times

	
	
	

	36
	
	Hubble determined the distance to the Andromeda Galaxy

	
	A
	By measuring its redshift

	
	B
	By calculating its physical size

	
	C
	By measuring its parallax

	
	D
	By detecting globular clusters in it

	
	E
	E None of the above – detected Cepheid variables to get distance

	
	
	

	37
	
	Harlow Shapley argued that:

	
	A
	Other spiral nebulae were just like our Galaxy

	
	B
	That the Andromeda nebulae was a distant galaxy

	
	C
	Spiral nebulae were not rotating

	
	D
	Globular clusters defined the center of our Galaxy

	
	E
	All of the above

	
	
	

	38
	
	According to Kepler’s second law

	
	A
	Planets move at constant velocity around the sun (not possible unless orbits are perfectly circular)

	
	B
	All planetary orbits are circular

	
	C
	All planetary orbits are elliptical (first law)

	
	D
	D The orbital velocity of a planet depends on the distance from the sun

	
	E
	A planet twice as far away from the sun another planet will orbit the sun 3 times slower (bullshit)


Part IV:   Short Answer Questions (10 points each)

39. Explain why the observed retrograde motion of Mars is a problem in the Aristotelian Cosmology and what Ptolemy had to construct to resolve this problem.
40.  In the early Universe we assume Thermal Equilibrium.   What is the simplification that this assumption gives us about the conditions of the early Universe?

The reaction rate (the conversion of energy into mass and the annihilation of matter anti-matter pairs) was so large that the Universe was governed by a statistical process known as thermodynamic equilibrium. Under conditions of thermodynamic equilibrium the only thing that matters is the temperature. Hence, the conditions at any one time in the early Universe do not depend on the conditions that happened just before that time. The only thing that determines the physics is the temperature at a particular epoch.
41.   Explain why Carbon can not be created in the very early Universe

In addition to making 4He , there is some limited nucleosynthesis that acts to build heavier elements. These reactions are 

3He + 4He ==> 7Be + photon 
7Be + electron ==> 7Li + photon
7Li + proton ==> 7Li + neutrino
7Be + proton ==> 8Bo + photon
8Bo ==> 8Be + anti-electron + neutrino
8Be ==> 4He + 4He

In the above reaction sequences one can see that the usual end product is a return to 4He.
