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Final Examination

CID# __________________________
      
                                            Physics 127, Descriptive Astronomy

Final Examination

Your exam will be machine scored by the Testing Center.  Hence, to assure yourself proper credit,         Monday, April 21, 2008, 7 am
you must identify yourself on the “bubble sheet” as you  normally do for exams taken in the
Testing Center!   Maximum score:  216 points, including 16 bonus points.
MULTIPLE CHOICE  (2 points per question)


1.
The star β CMi is 50 parsecs from the sun.  Its parallax in arc seconds is (a) 0.01, (b) 0.02, (c) 0.1, (d) 0.2, (e) 1.0, (f) 2.0, (g) 4.0..


2.
The dustiest known galaxies are of type (a) E, (b) S, (c) SB, (d) Irr.


3.
The color of visible light having the least amount of energy per photon is (a) blue, (b) green, (c) red, (d) violet, (e) yellow.


4.
Retrograde planetary motion is from ______________(a) east to west, (b) north to south, (c) south to north, (d) west to east.


5.
An isolated, evolving star cannot possibly become a (a) black hole, (b) nova, (c) planetary nebula, (d) supernova, (e) white dwarf.


6.
The largest known volcano in the solar system, Olympus Mons, is found on (a) Earth, (b) Io, (c) Jupiter, (d) Mars, (e) Venus.


7.
The Milky Way Galaxy is believed to be a/an (a) barred spiral, (b) elliptical, (c) irregular, (d) peculiar, (e) spiral galaxy.


8.
Binary star system A consists of two 5M( (5-solar mass) stars with a 0.08 AU mean separation; system B consists of a 2M( and a 0.6M( star with a 0.08 AU mean separation; system C consists of two 5M( stars with a 17 AU mean separation; system D consists of a 2M( and a 0.6M( star with a 17 AU mean separation.  Which system has the shortest orbital period?


9.
Star A is identical in size to star B but is twice as hot.  How many times more energy does star A radiate into space than star B?  (a) The same amount, (b) twice as much, (c) 4 times as much, (d) 8 times as much, (e) 16 times as much.


10.
On which planet does sunrise occur only once each two years?  (a) Mars, (b) Mercury, (c) Saturn, (d) Uranus, (e) Venus.


11.
A certain stellar corpse is known to have a mass of 1.75M(.  This object is definitely (a) a white dwarf, (b) a neutron star, (c) a black hole, (d) not a white dwarf, (e) not a neutron star, (f) not a black hole.


12.
In addition to trace amounts of the light elements lithium and beryllium, which of the components of the interstellar medium are believed to have been created in the big bang?  (a) only the hydrogen, (b) only the hydrogen and helium, (c) only the hydrogen and the dust, (d) only the carbon, (e) all of the elements found in the interstellar gas.


13.
Synchrotron radiation is produced whenever (a) the atoms in a molecule vibrate or rotate, (b) an electron in an atom jumps to an orbital of lower energy, (c) free electrons move in a spiral path in a magnetic field, (d) any charged particle exceeds the speed of light, (e) thermonuclear fusion occurs.


14.
When a radiating solid body is heated to a higher temperature it radiates (a) more intensely at short wavelengths but less intensely at long wavelengths, (b) more intensely at long wavelengths but less intensely at short wavelengths, (c) more intensely at all wavelengths, (d) less intensely at all wavelengths.


15.
Gas degeneracy plays little role in (a) the helium flash, (b) main sequence stars, (c) neutron stars, (d) white dwarfs.


16.
The earth's core is believed to be mostly composed of iron and nickel which (a) is entirely in the molten state, (b) is entirely in the solid state, (c) is mostly in a solid core surrounding a smaller, molten inner core, (d) is mostly in a molten core surrounding a smaller, solid inner core.


17.
The celestial meridian nowhere coincides with any (a) diurnal circle, (b) great circle, (c) hour circle, (d) vertical circle.


18.
The "best" explanation for the moon's origin is that the moon formed (a) when the rapidly rotating protoearth became unstable and broke into two fragments, (b) independently from the earth and was captured in a gravitational encounter, (c) together with the earth as a double planet by a co-accretion process, (d) by the accretion of collisional fragments produced when the newly formed earth and another small planet-sized body collided.


19.
The composition of the asteroids most closely matches that of the (a) comets, (b) Jovian planets, (c) sun, (d) terrestrial planets.


20.
The angle subtended by a planet depends upon the planet's (a) distance and size, (b) distance and direction, (c) size and direction, (d) distance, size and direction.


21.
Which of the following radio telescopes has the best angular resolution, i.e., "sees" the finest detail in observed objects?  (a) a telescope 10 meters in diameter observing at a wavelength of 21 centimeters, (b) a telescope 10 meters in diameter observing at a wavelength of 5 centimeters, (c) a telescope 20 meters in diameter observing at a wavelength of 21 centimeters, (d) a telescope 20 meters in diameter observing at a wavelength of 5 centimeters.


22.
Which of the following particles are not made of quarks?  (a) electrons, (b) mesons, (c) neutrons, (d) protons.


23.
The Great Red Spot on Jupiter is believed to be (a) an atmospheric feature associated with a major irregularity in the underlying surface, (b) a persistent region of relatively high atmospheric pressure, (c) a persistent region of relatively low atmospheric pressure, (d) a hole in the clouds, (e) a region where the atmosphere has an unusual chemical composition.


24.
The moon which possesses an atmosphere even denser than Earth's is (a) Ganymede, (b) Io, (c) Miranda, (d) Titan, (e) Triton.


25.
On a certain mid-April evening, Jupiter, while in the constellation Virgo, crosses the celestial meridian at midnight.  Exactly one synodic period of Jupiter later (a) it is again mid-April, (b) Jupiter is again in Virgo, (c) Jupiter again crosses the celestial meridian at midnight, (d) all of the above must be true, (e) none of the above are necessarily true.


26.
From the earth's north pole (a) the entire celestial sphere is visible at some time during the year, (b) only half the celestial sphere is visible during a year, (c) only stars within 23.5° of the celestial equator can ever be seen, (d) only stars within 66.5° of the north pole can ever be seen.

27.
The central star in a planetary nebula is a newly formed (a) asymptotic-branch star, (b) brown dwarf, (c) neutron star, (d) nova, (e) white dwarf.


28.
The collapse of interstellar clouds into stars may be triggered by (a) supernovae-driven shock fronts, (b) encounters with spiral arms (density waves), (c) stellar winds or ionization fronts around O and B stars, (d) pressure reduction by infrared radiative cooling of interstellar dust, (e) all of the preceding.

29.
Which of the following types of lunar features are not the consequence of impacts?  (a) craters, (b) maria, (c) rays, (d) rilles.


30.
A resident of Mercury would observe which planet to have the longest synodic period?  (a) Earth, (b) Jupiter, (c) Pluto, (d) Venus.


31.
The term "black body" is used by astrophysicists in reference to (a) a planet or other cold, dark object which emits no visible light of its own, (b) an object at a temperature of 0 K (absolute zero), (c) a hypothetical object which is both a perfect absorber and a perfect emitter of radiation, (d) a black hole in spacetime which can emit no light because of its intense gravitational field, (e) any radiating object.


32.
Suppose a newly discovered asteroid is found to orbit about the sun exactly once each 27 years.  The semi-major axis of its orbit, measured in astronomical units, is (a) 3, (b) 9, (c) 27, (d) 81, (e) 140.


33.
There are no impact craters on (a) the asteroids, (b) the Galilean moons, (c) the Jovian planets, (d) Mars, (e) the moons of Neptune.


34.
It is meaningful to speak of the chemical composition of a (a) black hole, (b) neutron star core, (c) proton, (d) white dwarf core, (e) none of the above..


35.
The rates at which Jupiter, Saturn and Neptune radiate energy into space are (a) significantly greater than the rates at which they absorb energy from sunlight, (b) essentially equal to the rates at which they absorb energy from sunlight, (c) significantly less than the rates at which they absorb energy from sunlight, (d) unknown.


36.
Which type of meteorite is thought to be representative of the most primitive material to be found in the solar system, probably leftover and little changed from the material out of which the terrestrial planets, including Earth, originally formed?  (a) Carbonaceous chondrites, (b) irons, (c) stony-irons, (d) stones.

37.
Which of the following types of objects are not concentrated in the galactic spiral arms?  (a) Cepheid variables, (b) emission nebulae, (c) lower-main sequence stars, (d) supergiants, (e) upper-main sequence stars.


38.
The galaxy M63 pictured below is a (a) grand design spiral in clockwise rotation, (b) grand design spiral in counterclockwise rotation, (c) flocculent spiral in clockwise rotation, (d) flocculent spiral in counterclockwise rotation.

	
ot.





39.
Some active galaxies vary significantly in their brightnesses in time periods as short as a few hours.  Such short term variability implies that the source object for the variable radiation (a) cannot be larger than a few light hours in diameter, about the size of the solar system, (b) is in rapid rotation, (c) is about to explode, (d) is generally weakening in intensity, (e) is pulsating.

40.
One week after a solar eclipse the moon sets at about (a) midnight, (b) 6 am, (c) noon, (d) 6 pm.


41.
Cold, dark matter is virtually the only form of mass associated with which galactic structural component?  (a) Bulge, (b) corona, (c) disk, (d) halo, (e) nucleus, (f) spiral arms.


42.
Collisions between galaxies are probably seldom, if ever, responsible for (a) tidal striping of stars from their galaxies, (b) starbursts in colliding clouds of interstellar matter, (c) the rejuvenation of dormant quasars, (d) very hot, x-ray emitting intergalactic gas, (e) direct collisions involving pairs of stars.


43.
No significant mass transfer occurs in any binary which is (a) a contact system, (b) detached, (c) eclipsing, (d) semi-detached.


44.
In form, Seyfert galaxies are (a) spiral galaxies with bright, starlike nuclei, (b) very compact, bright elliptical galaxies, (c) giant elliptical galaxies, often with jets and bright radio emission, (d) ringlike galaxies without conspicuous nuclei.


45.
Widespread radio radiation of wavelength 21 centimeters is emitted by (a) most stars, (b) the carbon monoxide molecule, (c) neutral atomic hydrogen, (d) molecular hydrogen, (e) the synchrotron phenomenon.


46.
The core of a forming protostar is heated primarily by (a) chemical burning, (b) the release of gravitational energy, (c) shock waves from an external source, (d) hydrogen fusion, (e) nuclear fission.


47.
Recent observations of supernovae in distant galaxies have led to the conclusion that the expansion of the universe (a) has been progressing at exactly the same rate for eons of time, (b) has been accelerating, (c) has been decelerating, (d) has been progressing at a fluctuating rate, (e) is a myth.


48.
The pulsar phenomenon is associated with (a) black holes, (b) neutron stars, (c) pulsating variable stars, (d) white dwarfs.


49.
A pair of solar system bodies which always turn the same faces toward each other are (a) Mercury and the sun, (b) Mars and Phobos, (c) Ganymede and Callisto, (d) Uranus and Neptune, (e) Pluto and Charon.


50.
The relative smoothness of the lunar maria is believed to be a consequence of (a) flooding by molten materials, (b) burial of the primitive rough surface by a thick dust layer, (c) a much lower rate of impact cratering in these regions than in surrounding highlands, (d) a greater rate of erosion by micrometeoric impacts than in surrounding highlands, (e) grading by extraterrestrial settlers.


51.
A certain star has a right ascension of 23 hr 30 min  and an hour angle of 21 hr 00 min.  The current local sidereal time is (a) 2 hr 30 min, (b) 21 hr 00 min, (c) 20 hr 30 min, (d) 23 hr 30 min.


52.
In an astronomical context the word "cannibalism" refers to (a) the flow of material from an accretion disk into a black hole, (b) the absorption of visible radiation by clouds of interstellar dust, (c) the merging of colliding galaxies which occurs when two galaxies of rather different sizes collide, (d) the loss of atomic identity which occurs among atoms which form the core of a neutron star, (e) an unfortunate nocturnal practice among some astronomers at observatory galleys.


53.
In its "final" state the sun will most likely be a (a) black hole, (b) horizontal-branch star, (c) neutron star, (d) white dwarf.


54.
The sun requires about how many years to complete one orbit of the Galaxy?  (a) 106, (b) 30×106, (c) 220×106, (d) 4.6×109, (e) 10×109.


55.
The cosmic microwave background has a spectral profile shaped like that of a black body of temperature 2.73K because (a) that is the temperature of the gas which emitted it, (b) that is the temperature of the intergalactic medium through which it has passed, (c) that is the temperature of the interstellar medium in the vicinity of the sun, (d) the cosmological redshift has caused it to be characterized by a temperature much lower than the temperature at which it was emitted.


56.
The "Drake Equation" (a) expresses the amount of energy radiated by material falling into a black hole, (b) can be use to calculate the maximum possible size for an object of varying brightness, (c) is used to predict the occurrence of eclipses, (d) yields a crude estimate of the number of extraterrestrial civilizations in our galaxy that we possibly could detect, (e) describes the radiative output of an active galaxy.


57.
The invisible black hole boundary across which neither radiation nor material can be outwardly transmitted is known as a/an (a) Chandrasekhar limit, (b) ergosphere, (c) event horizon, (d) photosphere, (e) singularity. 


58.
A forming star is regarded as having become a main sequence star when (a) hydrogen fusion ignites in its core, (b) it becomes sufficiently dense to be opaque to its own infrared radiation, (c) it develops deep convective layers, (d) its central temperature reaches 8×106K, (e) it reaches the T Tauri variable stage.


59.
No galactic red giants or supergiants are believed to be descended from main sequence stars less massive than about 0.8M(.  This is so because stars less massive than 0.8M( (a) remain on the main sequence even after their nuclear fuel is exhausted, (b) are so long-lived that their main sequence lifetimes exceed the present age of the Galaxy, (c) evolve to the left off the main sequence, directly into the white dwarf realm, (d) do not exist, i.e., 0.8M( is the smallest possible mass a star can have.


60.
The star ζ Draconis has an absolute visual magnitude of Mv = -3.2 and an apparent visual magnitude of mv = +3.20.  The distance to ζ Draconis is (a) less than 10 parsecs, (b) equal to 10 parsecs, (c) greater than 10 parsecs, (d) not determinable without further information.


61.
Strong scriptural support for the existence of widespread extraterrestrial life is found in the book of (a) Amos, (b) Helaman, (c) Moroni, (d) Moses, (e) II Timothy.


62.
The atmospheres of both Mars and Venus are composed chiefly of (a) CO2, carbon dioxide, (b) N2, molecular nitrogen, (c) O2, molecular oxygen, (d) H2O, water vapor, (e) NH3, ammonia vapor.


63.
The near absence of impact craters from the surface of the earth as compared with other solar system bodies with solid surfaces is a consequence of (a) the earth's having formed in a region of the solar nebula where impact cratering was relatively unimportant, (b) the moon's having acted as a shield, absorbing most of those impacting bodies which otherwise would have struck the earth, (c) the obliteration of such craters by erosive processes on the earth, (d) the obliteration of such craters by plate tectonic activity on the earth, (e) both (c) and (d).


64.
Most of the water on Mars is believed to be (a) in two large frozen oceans, (b) present in the form of vapor in Mars' upper atmosphere, (c) concentrated in Mars' core, (d) frozen both in the Martian icecaps and intermingled with rocks and soil in subsurface ice deposits.


65.
The first asteroid discovered was (a) Apollo, (b) Ceres, (c) Eris, (d) Pallas, (e) Vesta.


66.
The first successful measurement of the speed of light was based upon (a) measurements of the electrical and magnetic properties of a vacuum, (b) an experiment in which two people used veiled lanterns to estimate light transmission times, (c) observations of the occultations of Jupiter's moons, (d) an experimental device in which a rotating toothed wheel was used to periodically interrupt a light beam.


67.
The quasar 3C273 has a velocity of recession, inferred from its Doppler shift, of about 48,000 km/s.  What is its approximate distance, implied by the Hubble Law, in Mpc?  (a) 460, (b) 660, (c) 920, (d) 2,200, (e) 3,200.


68.
The Apollo asteroids are unusual in that they (a) are the most remote asteroids from the sun, (b) are darker in color than most asteroids, (c) are in orbits which may pass inside the earth's orbit, (d) have retrograde orbits, (e) rotate relatively rapidly.


69.
In a vacuum all electromagnetic radiation is characterized by a common (a) amplitude, (b) frequency, (c) phase, (d) speed, (e) wavelength, (f) all of the preceding, (g) none of the preceding.


70.
During the Maunder minimum (a) one component of an eclipsing binary is totally eclipsed, (b) a Cepheid variable is at its least luminous stage, (c) the Roche lobe of the less massive component of a close binary is at its least mass just prior to the onset of mass infusion from its evolving companion, (d) the core of a type II supernova reaches its minimum size just before it "bounces," (e) there were almost no observed sunspots for several decades.


71.
Most (perhaps all) of the heavy atoms in human bodies (a) have always existed, (b) were created in ancient supernovae and giant stars, (c) were created in the big bang, (d) are the products of solar fusion, (e) are the products of interactions between cosmic rays and the lighter atoms of the earth's upper atmosphere.


72.
Which of the following is not a significant advantage for satellite-based astronomical observations as compared with ground-based observations?  (a) The telescope is closer to the observed object, (b) the sky is darker, (c) the incoming radiation is not partially or totally absorbed by the earth's atmosphere, (d) the image of the studied object is not blurred by the earth's atmosphere, (e) the entire sky can be observed.


73.
The sun will continue to be a main-sequence star for about another (a) ten thousand years, (b) one million years, (c) five million years, (d) five billion years, (e) ten billion years.


74.
It is thought that if and when extraterrestrial life is discovered that that discovery will most likely occur through the detection of (a) reflected green light from photosynthesizing organisms on remote planets, (b) extraterrestrial spacecraft flying in the vicinity of the solar system, (c) an artifact deposited on earth or elsewhere in the solar system by past extraterrestrial visitors, (i.e., the "2001" hypothesis), (d) radio signals broadcast by an alien galactic civilization, (e) evidence that we are the extraterrestrials, having been transplanted here in the past from another planet, but having forgotten our extraterrestrial origin.


75.
The primary reason that stars in an HR-diagram spread out along the main sequence is because those stars differ in (a) age, (b) chemical composition, (c) magnetic field strength, (d) mass, (e) rotational rate.


76.
Without the precise instruments built by this man and the fastidious planetary observations he made with his instruments, Johannes Kepler would not have had the necessary data base to facilitate his discovery of his three laws of planetary motion.  The unnamed man referred to is (a) Nicolas Copernicus, (b) Galileo Galilei, (c) Rene Descartes, (d) Tycho Brahe, (e) Isaac Newton. 


77.
For a particular star, which of the following of its coordinates does not depend on its observer's position on the earth?  (a) Altitude, (b) azimuth, (c) hour angle, (d) right ascension.


78.
When the moon is in its last quarter phase the time of moonset is approximately (a) 6 am, (b) 12 noon, (c) 6 pm, (d) 12 midnight.


79.
The solar corona is primarily heated by (a) neutrinos, (b) radiation from the chromosphere, (c) radiation from the photosphere, (d) shock waves, (e) the solar wind.


80.
A certain star will cross the celestial meridian this evening (21 April 2008) at 6 pm (MST).  An astronomer wishes to observe the star during that month when the star will cross the celestial meridian at midnight (MST).  The astronomer should request observing time during the month of (a) January, (b) March, (c) May, (d) July, (e) September.

81.
When any star is at its highest point in the sky it is (a) at the zenith, (b) on the celestial equator, (c) at the nadir, (d) at the vernal equinox, (e) on the celestial meridian.


82.
The sun's spectral-luminosity class is (a) A0 II, (b) B5 V, (c) G2 V, (d) F8 III, (e) K0 IV.


83.
Eclipses occur only when the moon is new or full.  However most months no eclipses occur because a second necessary condition for an eclipse is not satisfied.  That condition is that the (a) sun must be on or near the celestial equator, (b) moon must be on or near the celestial equator, (c) moon must be on or near the ecliptic, (d) sun must be on or near the celestial meridian, (e) earth must be at or near perihelion (closest approach to the sun).


84.
Saturn's rings consist of (a) dust particles, (b) solid sheets of ice, (c) chunks of lava-like rocks, (d) tiny water crystals, i.e., snowflakes, (e) chunks of ice or ice-coated rocks.


85.
 Which of the following planets will be next to achieve opposition?  (a) Jupiter, (b) Mars, (c) Mercury, (d) Saturn, (e) Venus.


86.
As with the timing of sunrises and sunsets, and for the same reasons, moonrises and moonsets are a little different when observed from near the earth's poles.  An observer at the North Pole sees a rising first quarter moon.  Not until slightly over two weeks later, when near its last quarter phase, does the moon finally set.  The month of the year could be (a) March, (b) June, (c) September, (d) December.

87.
Today the lunar phase is (a) waxing crescent, (b) waxing gibbous, (c) waning gibbous, (d) waning crescent.

88.
(bonus question) In the early evening sky tonight, just as it becomes dark, the number of planets visible to the naked eye (not counting Earth) will be (a) 0, (a) 1, (b) 2, (c) 3, (d) 4, (e) 5.
        The next 40 questions involve images you will be shown.  Each question is worth 1 point.


89.
Which of the meteor streaks on the displayed star map belongs to a sporadic meteor?

        Match the images in the galaxy photo gallery to the galaxy types listed below:


90.
E0


91.
E7


92.
Irr


93.
Peculiar

94.
S0

95.
Sa


96.
Sc


97.
SBa


98.
SBc

        Match the structural details in the comet image with the features named in questions 99-104:

99.
Coma

100.
Dust tail


101.
Ion tail


102.
Nucleus


103.
Which of the indicated directions is toward the sun?


104.
Which of the indicated directions could represent roughly the direction of the comet’s motion?

        Match the images in the moon photo gallery to the satellites listed below (bonus questions):


105.
Callisto   


106.
Enceladus


107.
Europa


108.
Ganymede


109.
Io


110.
Moon


111.
Titan


112.
Triton

        Match the images in the solar system photo gallery to the objects listed below:


113.
Earth


114.
Ceres

115.
Jupiter

116.
Mars


117.
Mercury


118.
Neptune


119.
Pluto

120.
Saturn

121.
Uranus


122.
Venus

        Please identify the constellations, bright stars and planets pointed out on the planetarium sky
          (bonus questions):


123.
Constellation: ____________________.


124.
Constellation: ____________________.


125.
Constellation: ____________________.


126.
Star: ____________________.


127.
Star: ____________________.


128.
Planet: ____________________.
