	Which of the following is not a defining characteristic of scientific theories?

	
	

	They must be proven to the point that they will never be rejected or revised.




	Every 4 years our calendar includes a leap day閏日because
	A mean tropical year is not an integer number of days long.



	How does the parallax視差of a nearby object compare to that of an object farther away?

	
	



	The nearby object exhibits a larger parallax than the farther object.



	What physical property of the Earth gives rise to the seasons?

	
	



	The tilt傾斜of its rotation axis to the plane of its orbit軌道



	Why aren’t there lunar太陰and solar eclipses日食 every month?

	
	



	The Moon’s orbit is inclined 5 degrees to the ecliptic. 黃道




	Write this number in scientific notation: 123,000.

	
	



	1.23 x 105



	A star overhead will move through what angle in the course of 1 hour?

	
	



	15 degrees



	Why are the stars Betelgeuse and Rigel also known as alpha and beta Orionis?

	
	



	They are the two brightest stars in the constellation Orion.



	



A "light-year" is a unit used for what kind of measurement?

	
	


Distance

	The phenomenon known as precession歲差 is due to a regular, periodic variation in what property of Earth's motion?

	
	



	The direction in which its rotational axis points






	
	



	Why are most large telescopes reflectors, not refractors?

	
	



	Large lenses deform under their own weight, but mirrors can be supported.



	Large mirrors need only one optical surface, achromats four surfaces to grind.



	Reflectors do not suffer from chromatic aberration like refractors do.



	Large, very clear lenses are harder to cast than more tolerant mirror blanks.



	All of these are correct.



	The convex凸 secondary mirror in this design focuses light down through a hole cut in the concave primary mirror.

	
	



	Cassegrain reflector



	The amount of diffraction衍射 and thus the resolution of the scope depends upon

	
	



	the wavelength used and the size of the main telescope objective lens or mirror.



	The angular resolution of an 8 inch diameter telescope is _______ greater than that of a 2 inch diameter telescope.

	
	



	4x



	It is diffraction that limits the ________ of a telescope's objective.

	
	



	resolution



	What is the resolution of a telescope?

	
	



	its ability to distinguish two adjacent objects close together in the sky



	What is the light-gathering power of an 8 inch telescope compared to a 4 inch telescope?

	
	



	4x better



	It is diffraction that limits the ________ of a telescope of a given objective diameter.

	
	



resolution
	What are two advantages of large scopes over smaller ones?

	
	



	Large telescope have more light grasp把握 and better resolution.



	What type of telescope is the Hubble Space Telescope?

	
	



	cassegrain



	One advantage of the Hubble Space telescope over ground based ones is that

	
	



	in orbit, it can operate close to its diffraction limit at visible wavelengths.



	What problem does adaptive optics correct?

	
	



	turbulence不穩定氣流in the earth's atmosphere which creates twinkling閃爍




	Which of the following is a problem inherent 固有 in all large radio telescopes?

	
	



	Radio waves have long wavelengths, so radio telescopes have poor resolution.



	Radio dishes are large in order to:

	
	



	increase their angular resolution and collect the very weak radio photons.



	In which part of the electromagnetic spectrum電磁頻譜 have astronomers been unable to get any information?

	
	

	We now can access information in all spectral lengths.



	For an object in a circular orbit, how does the velocity depend on the radius of the orbit?

	
	



	It is inversely proportional to the square root of the radius.



	Jupiter’s moon Callisto orbits it at a distance of 1.88 million km. Its orbital period about the planet is 16.7 days. What is the mass of Jupiter? (Assume that Callisto’s mass is negligible compared with that of Jupiter.)

	
	



	1.9 x 1027kg



	Orbital eccentricity ranges between 0 and 1. What would be the typical eccentricities for a planet and a comet?

	
	



	0.05, 0.99



	Light from the Sun takes about how much time to travel to Earth?

	
	



	8.3 minutes



	How long does an Earth-Venus radar signal take to complete its round trip when Earth and Venus are at their closest to one another (0.3 AU)?

	
	



	5 minutes



	How has the length of the astronomical unit been most accurately determined?

	
	



	Radar was reflected off the surfaces of nearby planets whose distances are known in astronomical units.



	What would happen to the orbits of each of the planets if the force of gravity was suddenly "turned off"?

	
	



	Each would move off in a different straight line.



	Suppose the Earth were 4 times as far from the Sun as it is now. How long would our year be?

	
	



	8 times as long



	If our Sun were twice as massive as it is now but the solar system were otherwise identically populated and arranged, how much time would it take for Earth to orbit the Sun?

	
	



	258 days



	In 1859, some astronomers in Europe thought that they had discovered a new planet orbiting very close to the Sun with a semimajor axis of 0.143 AU (about 1/7 the average distance from the Earth to the Sun). The astronomers were mistaken, however; the planet, which they had named Vulcan, did not exist. What would have been the period of this planet's orbit if it had really existed?

	
	



	About 20 days



	Two otherwise isolated bodies of equal mass will orbit in which of the following configurations as viewed from a fixed distant point?

	
	



	They would orbit each other in identical but oppositely directed ellipses that share a common focus.



	Observers at middle latitudes of Earth can see Venus under which of the following conditions?

	
	



	As either a morning or an evening "star," but never overhead at night



	The luminosity of the Sun is a measure of

	
	



	the total energy emitted by the Sun in all directions.



	From inside out, which is in the correct order for the structure of the Sun?

	
	



	radiative zone, convective zone, chromosphere



	By what mechanism does solar energy reach the Sun's photosphere from the layer just underneath it?

	
	



	convection



	The vibrations of the Sun reveal information about

	
	



	the interior structure of the Sun.



	The above diagram indicates that

	
	



	the Sun is hottest somewhere between its surface and its core.



	The percentage (by mass) of the Sun that is Hydrogen is about

	
	



	71%



	The percentage (by number of atoms) of the Sun that is Hydrogen is about

	
	



	91%



	The percentage (by mass) of the Sun that is Helium is about

	
	



	27%



	How long does the sunspot cycle last, on average?

	
	



	about 11 years



	As the Sun rotates, an individual sunspot can be tracked across its face. From eastern to western limb, this takes about

	
	



	two weeks.



	The most striking example of solar variability was the

	
	



	Maunder Minimum from 1645-1715.



	Sunspots

	
	



	come in pairs, representing the north and south magnetic fields.



	Sunspots are dark splotches on the Sun. Which statement is true?

	
	



	They are extremely hot, but cooler than the surrounding areas of the Sun.



	How would sunspots appear if you could magically remove them from the Sun?

	
	



	They would shine bright orange in color, like Arcturus.



	In the proton-proton cycle, the helium atom and neutrino have less mass than the original hydrogen. What happens to the "lost" mass?

	
	



	It is converted to energy.



	The primary source of the Sun's energy is

	
	



	the strong force fusing hydrogen into helium.



	The number of waves that pass a point each second measures which of the following?

	
	



	Frequency



	For a wave of constant velocity, like an electromagnetic wave, how are the wavelength and frequency related?

	
	



	Wavelength is inversely proportional to the frequency.



	What fraction of the entire electromagnetic spectrum is spanned by visible light?

	
	



	Visible light covers a tiny fraction of the electromagnetic spectrum.



	Which of the following colors has a wavelength shorter than the others?

	
	



	Violet



	Which of the following is not an electromagnetic wave?

	
	



	Sound



	Which of the following types of electromagnetic waves has the shortest wavelength?

	
	



	X-ray



	The blackbody curve depends on what single property of the blackbody?

	
	



	Temperature



	Stefan's law states that the total energy radiated by a blackbody depends on the _____ power of the temperature of the blackbody.

	
	



	Fourth



	A cool, dilute gas between an observer and a continuous hot source will produce which of the following effects?

	
	



	Dark absorption lines will appear in the spectrum.



	Which of the following statements about the visible spectrum of the light emitted by the Sun is true?

	
	



	It consists of hundreds of dark absorption lines superimposed on a bright continuous spectrum that peaks in the yellow, near the center of the visible region.



	If a hydrogen atom encounters a photon of energy, what will its electron do?

	
	



	Absorb the photon only if it has the exact energy needed to move to another energy level



	What does a blueshifted spectrum indicate?

	
	



	The source is moving toward you.



	Suppose you measure the Balmer lines of hydrogen not at their normal wavelengths, but at wavelengths that are 2.5 nm longer. From this, you know that the source emitting the lines is moving in which direction?

	
	



	Away from you



	Which of the following photons is most energetic?

	
	



	Gamma ray



	According to Einstein, which color of light has the highest energy?

	
	



	Purple



	If a star appears to move back and forth relative to other stars over a six-month period, this motion is due to the star's

	
	



	parallax shift.



	
If a star appears to move relative to other stars over a one-year period, this motion is due to the star's

	
	



	true space motion.




	The absolute magnitude of a star is its brightness as seen from a distance of:

	
	



	ten parsecs.



	Star A and star B both have an apparent magnitude of 4.0, but star A has an absolute magnitude of 1.0 and star B has an absolute magnitude of 7.0. Which statement below is correct?

	
	



	Star A and star B appear to have the same brighntess, but actually star A is brighter than star B.



	Star A and star B both have an apparent magnitude of 7.0, but star A is at a distance of 15 pc and star B is at a distance of 30 pc. Which statement below is correct?

	
	



	Star A and star B appear to have the same brightness, but actually star B is brighter than star A.



	The star's color index is a quick way of determining its:

	
	



	temperature.



	On the H-R diagram, the Sun lies

	
	



	about the middle of the main sequence.



	Which of the following is the most common type of star?

	
	



	low mass main sequence



	The Hertzsprung-Russell Diagram plots ________ against the spectral type or temperature.

	
	



	luminosity or absolute magnitude



	On the H-R diagram, red supergiants like Betelguese lie

	
	



	at the top right.



	On the H-R diagram, white dwarfs lie Sirius B and Procyon B lie

	
	



	at the lower left.



	In the H-R diagram, the bright blue-white stars that dominate the naked eye sky lie to the

	
	



	top left.



	Which type of binary can have their sizes measured directly by photometry?

	
	



	eclipsing



	In a visual binary system with circular orbits, if in 20 years the two stars' position angles have shifted by 30 degrees, the pair's period must be:

	
	



	240 years.



	In a spectroscopic binary system, the star showing the larger blue shift is:

	
	



	less massive and approaching us at this moment.



	In a spectroscopic binary, if a pair shows a combined set of lines tonight, but a maximum split two nights later, its orbital period must be:

	
	



	eight days.



	What is the single most important characteristic in determining the course of a star's evolution?

	
	



	mass
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