ASTRONOMY MIDTERM
General: kilo: 10^3
	mega: 10^6
	giga: 10^9
	tera: 10^12
	milli: 10^-3
	micro: 10^-6
	nano: 10^-9
	pico: 10^-12

Ch. 1 
-star- a bright, large ball of gas that produces light and heat by nuclear fusion
-planet- moderately large object that orbits a star, shines by reflected light, and is made of rock, ice or gas
-solar system- consists of the Sun and all the objects that orbit it, such as planets and their moons and many small objects
-galaxy- “island” in space that is held together by gravity, contains around 100 billion stars
-nebula- interstellar cloud of gas or dust
- one lightyear= 10 trillion kilometers, distance light travels in one year
 -1 to 50 million scale model: Earth is size of basketball
-space is about 100 km away
-1 to 10 billion scale: Sun is large grapefruit, Earth is a ballpoint (15 m away), Jupiter is a blueberry/ marble, alpha centauri is across the country, Earth to moon distance can fit in hand
-Andromeda galaxy is 2.5 million light years away
-Milky Way galaxy is 100000 lightyears across
-distant galaxies move faster away from us (cover more distance)
cosmic calendar: 1 month: 1.2 billion years
		      1 day: 40 million years
		      1 sec: 440 years
-January 1: Big Bang
-February: Milky Way forms (took awhile for Solar System to form)
-Sep 3: Earth forms
-Sep 22: Early life on Earth
-Dec 26: Rise of dinosaurs
-Dec 30: Extinction of dinosaurs
-Dec 31 11:58 pm: Modern Humans evolve
-human civilization: last 30 seconds 

Astronomy Ch 2
-angular distance, angular size: measured in degrees
-degrees are divided into 60 arcminutes, then each arcminute is divided into arcseconds
Celestial sphere- perception that space (eg stars, constelations) is a sphere that surrounds Earth
North celestial pole- point directly over Earth’s North Pole
South celestial pole: point directly over Earth’s South Pole
Celestial equator- projection of Earth’s equator in space, makes a complete circle around the celestial sphere
Ecliptic- path the Sun follows as it appears to circle around the celestial sphere once each year
Local sky- the half of the celestial sphere that you see
Horizon- boundary between Earth and sky
Zenith- point directly above you in local sky (has no direction)
Meridian- line that passes from North to South (through the Zenith)
Altitude- distance above the horizon
Zodiac- constellations along the ecliptic
-sky’s appearance changes with latitude not with longitude
-the Sun appears to move eastward along the ecliptic as Earth orbits the Sun, so we see the Sun against the background of different zodiac constellations at different times of the year
-change in constellation background due to Earth’s orbit around the Sun
-summer solstice- sun follows longest and highest path through the Northern Hemisphere; winter solstice: sun’s path is shortest and lowest (Fig 2.17)
-sun on rises due east and sets due west on equinoxes
precession- gradual wobble that alters the orientation of Earth’s axis in space, takes 26,000 years, 23.5 degree tilt remains constant, caused by effect of gravity on a non-perfect sphere
eclipses: earth’s shadow/ moon’s shadow
· solar eclipse: Earth in Moon’s shadow, has to be new moon and meet nodal requirements (moon has tilted 5 degree orbit)
-total solar eclipse- umbral is fall on small region, rest of area sees partial solar eclipse
-partial solar eclipse- part of sun is blocked from view
-annular eclipse- umbral shadow does not completely reach Earth, see outside ring of sunlight
· lunar eclipse: Moon in Earth’s shadow, has to be full moon and meet nodal requirements
· partial lunar eclipse- partly in umbra
· total lunar eclipse- completely in umbra
· penumbral lunar eclipse- passes through penumbra (outside umbra)
waxing: getting fuller, waning: getting smaller-we always see same side of moon (called near side)
inner planers: Mercury and Venus: close to Sun, can only see before sunrise or after sunset; they show phases
sidereal month is time it takes for the Moon to complete one full orbit (eg west to west)- 27.3 days
lunar month- time between moon phase cycle to complete: 29.5 days
outer planets: show retrograde motion
opposition: when planet forms a line with Earth and Sun, for example moon is in opposition with Earth when it is a full moon, can usually see object for the whole night when it is in opposition
conjunction- when two objects in the sky seem close to each other, due to observer’s position
transit- occurs when one celestial body appears to move across the face of another celestial body
Astronomy Ch 3
Aristotle- geocentric universe, dominated Western thought for 2000 years
Ptolemy : geocentric, but explained retrograde by little circles (epicycle) upon circles (deferent), model remained for 1500 years
Copernicus: heliocentric universe (1542), but still used perfect circles as orbits
Brahe: best naked eye observatory
Kepler: used Brahe’s data, figured out orbital paths are elliptical, trusted data over preconceived beliefs
Galileo: Jupiter’s moons show that not all things orbit Earth, saw that Venus shows all phases (orbits the Sun), saw imperfections of Moon and Sun, showed experimentally that moving objects remain in motion unless a force acts to stop it,  did not detect stellar parallax
Ch. 3
 Hallmarks of science:
1. modern science seeks explanation for observed phenomena that rely solely on natural causes
2. science progresses through the creation and testing of models of nature that explain the observations as simply possible
3. scientific model must make testable predictions about natural phenomena that will force us to revise or abandon the model if the predictions do not agree with the observations
Occam’s Razor: Simpler of two models is the one most likely to be true; simpler: fewest assumptions and fewest entities
Theory- simple, powerful model that survives repeated and varied testing, needs to have large body of evidence, can never be proved 
Scientific laws describe things rather than explain, eg Newton’s law of gravity, can see observations, but can’t explain why
Falsifiable- something that can be proven wrong
-Pseudoscience: methodology, belief or practice that claims to be scientific, but does have scientific basis
	-examples: astrology, superstition, psychic powers
	-rejects uncertainty, invokes supernatural forces, emphasis on explanation rather than testability
Ch. 4
-speed- rate over distance
-velocity- rate over distance, with directional component
-acceleration- change in velocity over time
-force- a push or pull that causes acceleration
-mass- amount of matter in an object (never changes)
-energy- the ability to do work
-angular motion- motion in terms of non linear motion
Newton’s Laws: 1. Object at rest will stay at rest, object in motion will stay in motion 		       (things don’t fall of Earth)
		     2. f=ma
3. Every reaction has an equal and opposite reaction, rocket goes                                                        forward because fuel out pushes against rocket
Kepler’s Laws
1. planets orbit in ellipses with sun at one focus
2. planets sweep out equal area in the same amount of time; (leading to fact that moving faster when closer in orbit)
3. farther (distant) planets move slower; p^2=a^3 (p= orbit, a=average distance to sun)
Conservation of momentum- mv=mv
Conservation of angular momentum: mvr=mvr; there is orbital and rotational angular momentum
Conservation of energy: energy can neither be created nor destroyed, but can be converted from one form to another
	-radiative energy- energy carried by light
	-thermal energy: total kinetic energy of particles in a substance
	-temperature: average kinetic energy of particles
Force of Gravity: f= Gmm/r^2
	G= 6.67x10^-11; -inverse square law
Gravity assist- slingshot maneuver for space craft to change direction using the gravity due to large celestial body, can be used to accelerate or decelerate
Aerobraking- maneuver used to reduce high point of elliptical orbit by flying through the low point of the orbit, resulting drag slows the spacecraft
Tides: caused by Moon’s and suns gravitational force on Earth (moon’s is more strong than solar tidal force), most places have 2 high tide and two low tide a day
	-spring tide- maximum tide that occurs when sun and moon and earth are in straight line
	-neap tide- when moon is first or third quarter phase, tide is less severe
Ch.5 
Newton’s extensions for Kepler’s laws: 
1. not only planets orbits, any object (asteroid, satellite, etc) will follow elliptical path
2. Kepler have only elliptical (bound) orbit, but Newton says there are unbounded orbits (parabolas, hyperbolas)
3. Sun has slight movement because objects orbit their common center of mass
4. Newton’s version of Kepler’s 3rd law: more general equation that allows us to measure orbital speed and distance in other units, and can calculate the mass of massive objects
-atom- the smallest unit of mater that retains its element identity
-molecule- group of atoms, can be the same or can be different
-electron- subatomic particle that is negative and can be found outside the nucleus 
-proton- subatomic particle that is positive and can be found in the nucleus
-photon- a packet of light, basic unit of light that exemplifies wave and particle-like properties 
Energy= h (Planck’s constant) x v (frequency)
	-wavelength is inversely proportional to frequency, energy is directly proportional to frequency, velocity of electromagnetic waves is always C
Electromagnetic spectrum (in increasing wavelengths): gamma, X ray, UV, visible light, infrared, radio
Magnitudes: gamma rays: <10^-13
			X-rays: 10^-10
			Ultraviolet: 10^-8
			Visible light: 400-700 nm, 10^-7
			Infrared: 10^-5
			Microwaves: 10^-2
			Radio waves: >10^-2
-spectrum: result of separating light into different wavelengths
-emission line spectrum shows only narrow bright lines
- continuum source has continuous spectrum, random directions after passing through hydrogen gas (emission spectra), and absorption line spectra for going straight after cloud (some is absorbed)
-opaque object emits thermal radiation (only depends on temperature), hotter objects emit more light per unit area at all frequencies, and hotter objects emit photons with a higher average energy
-can determine temperatures of objects through their thermal radiation
-fast rotator shows broader line (Doppler shift)
-luminosity- amount of power an object radiates (energy per second, watt); brightness- amount of light that reaches measuring positions (energy per second per m^2)
--brightness= luminosity/distance^2 (inverse square law)
Astronomy Ch 6
CCD’s capture large amount of photons
Angular resolution- smallest angle over which we can tell that two dots-or stars- are distinct
	-larger telescopes have smaller angular resolution, but have to be on the ground and experience effect og Earth’s atmosphere
2 kinds of telescopes: refracting- operates like an eye, uses transparent glass lenses to collect and focus light
-reflecting telescope: uses a curved mirror to gather light, then reflects gathered light to secondary mirror that lies in front of it, then the light is reflected a focus where eye can see it
-adaptive optics: eliminates blurring caused by the atmosphere; moves mirror many times to each second to compensate for the changing atmosphere distortions
-biggest problem for ground telescopes is that atmosphere blocks most forms of light from reaching our ground; thus space telescopes are most useful for observing light that does not reach the ground
Observing invisible light telescopes: radio, infrared, ultraviolet, X ray, gamma-ray
Radio telescopes: like a satellite dish, large dish is mirror, meant to bring radio waves to a focus in front of the dish where receiver is 
	-long wavelengths of radio waves mean need large radio telescope is needed to achieve reasonable angular resolution
Infrared telescopes: looks like visible-light telescope
Ultraviolet telescopes: EV spectrum is close enough in wavelength to visible light to behave similarly, can use visible-light mirrors, 2 major UV observatories in space: GALEX, and Hubble
X ray telescope- difficult to make due to X-rays ability to penetrate mater, need to be in space
Gamma-ray telescope- can’t focus because penetration is so strong
Interferometry- linking two or more telescopes to achieve the angular resolution of a much large telescope (does not change total light-collecting area); makes use of wavelike properties of light that cause interference 
UV, X ray, gamma rays must be observed in space, infrared can be mountain top, visible and radio can be ground

Q. Suppose you built a scale-model atom in which the nucleus is the size of a tennis ball. About how far would the cloud of electrons extend?
-Several kilometers

Thermal radiation is defined as _________.
-radiation with a spectrum whose shape depends only on the temperature of the emitting object

What do we mean when we talk about the Milky Way in our sky?
	-The patchy band of light that outlines the plane of the Milky Way Galaxy as seen from Earth.

Which of the following is not part of a good scientific theory?

	:
	A scientific theory cannot be accepted until it has been proven true beyond all doubt.


Which of the following best explains why the Moon's orbital period and rotation period are the same?
The Moon once rotated faster, but tidal friction slowed the rotation period until it matched the orbital period.

When space probe Voyager 2 passed by Saturn, its speed increased (but not due to firing its engines). What must have happened?

-Saturn must have lost a very tiny bit of its orbital energy.

o i 103
s 100
mari0ny

s bt bl s o ot s by o o

e ey e et st Sy e

e T e NEs——
ey oo

e e s ey e, ot o 100

110 o s St e grpes i s (15 m s,
s S 1 e . Bt
T ———
I




