
Introduction to Astronomy: Crash Course Astronomy #1:
1.  “Science is a body of knowledge and a __________________________ of how we learned that knowledge.”

2.  “Understanding that our understanding might be _______________________ is essential, and trying to figure out the ways we may be ________________________________ is the ONLY way that science can help us find our way to the truth.”

3.  Astronomy is still science, but “Astronomy puts you in your _________________________________”.

4.  The visible universe is ____________________________________ light years across.

5.  Most astronomers don’t actually use telescopes anymore.

TRUE

FALSE
6.  Astrology means “____________________________________________________________”.

7.  Astrology is science.

TRUE

FALSE
8.  Astrology provided a foundation for more serious astronomical studies.
TRUE

FALSE
9.  Without today’s modern understanding of the skies, geocentrism makes perfect sense.
T
F
10.  Galileo invented the telescope.

TRUE

FALSE
11.  The lights in the sky are ____________________________________.

12.  Our galaxy is one of _____________________________________ others.  We can only directly see _______% of the universe.
Naked Eye Observations: Crash Course Astronomy #2:
1.  “Naked eye” means: _______________________________________________________.

2.  There are ________________ to ___________________ stars that can be seen with the naked eye.
3.  Hipparchus was the first to categorize stars based on their brightness, or ________________________.

4.  _______________________________ is the brightest star in the night sky.

5.  Ancient astronomers put stars together into groups, or _____________________________________.

6.  Today we recognize _____________ official constellations.

7.  The Big Dipper is a constellation.
TRUE

FALSE
8.  The stars in any constellation are given Greek letters in order of ______________________________.

9.  Humans are the only things affected by light pollution.
TRUE

FALSE
10.  The twinkling of stars due to disturbances in the Earth’s atmosphere.  Planets, however, do not twinkle because they are _________________________________.

11.  There are ______ naked eye planets.

12.  Photographic time exposures of the night sky show star movement as _________________________.
13.  The star that is directly above the North Pole is Polaris.  There is no south polar star.

TRUE
FALSE
14.  Straight overhead is referred to as the _____________________.

15.  You can see Polaris from Antarctica.

TRUE

FALSE
Cycles in the Sky: Crash Course Astronomy #3:
1.  The Earth rotates _________________ a day.
2.  One day makes a big difference to the sky’s appearance.
TRUE

FALSE
3.  Our viewpoint is changing because the Earth ________________________________________ the Sun.

4.  Stars rise and set _____________________________________ earlier every day.

5.  The path of the sun throughout the sky is called the _______________________________________________.

6.  From the side, the solar system would look ______________________________.

7.  The Earth’s axis is tilted by _____________________.
8.  In the northern summer, the sun takes a 
HIGHER

LOWER

path in the sky.  As a result, the days are 
LONGER
SHORTER.
9.  The opposite of #8 is true in the northern winter.
TRUE
FALSE
10.  Polaris will not always be the North Star.  This is due to a phenomenon called ________________________.

11.  All of our knowledge of the universe got its start from people who went outside and ____________________.
12.  “The universe belongs to ________________________________.  Go outside and soak up your share.”
“Moon Phases: Crash Course Astronomy #4”
1.  The moon is ____________________ km across.

2.  The moon has the same reflectivity as _____________________________________.

3.  When it gets down to it, the moon’s phases are caused by ___________________________________.

4.  The phase of the moon refers to what _________________________ we see.

5.  “The phase of the moon we see depends on from what ______________________ the sunlight’s hitting it, and the ______________________ we see that from Earth.”

6.  It takes the moon _______________ days to orbit the Earth.

7.  The new moon rises at ______________________ and sets at ___________________.

8.  Waxing means _______________________________.

9.  Gibbous means _______________________________.

10.  The full moon rises at _________________________ and sets at ________________________.

11.  Waning means the light is _______________________.

12.  The Earth is ____________ times brighter than the full moon.  We call this glow ______________________.

13.  We see the same side of the moon all the time.
TRUE

FALSE
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Draw and label a picture of each moon phase, starting with New Moon on the left, and ending with New moon on the right.

“Eclipses: Crash Course Astronomy #5”
1.  The sun is about ________ times wider than the moon and about _________ times farther away from it.

2.  A solar eclipse is when the _______________ blocks the sun.  A lunar eclipse is when the _______________ blocks the sun.

3.  A solar eclipse only happens during the _________________________ phase of the moon.

4.  If you are in the penumbra, the sun is 
TOTALLY
PARTIALLY
blocked by the moon.

5.  A total solar eclipse allows us to study the sun’s ____________________________.

6.  A total solar eclipse only lasts _____________________________________.

7.  A solar eclipse is
LOCAL

GLOBAL.
A lunar eclipse is 
LOCAL

GLOBAL.

8.  A lunar eclipse can last ______________________________.

9.  The moon is moving away from the Earth at about ___________________ per year.


 “Telescopes: Crash Course Astronomy #6”
1.  Galileo was the first person to point a telescope at the sky.

TRUE

FALSE
2.  The purpose of a telescope is to make things _______________________ to see.

3.  Your eyes only gather light through your ____________________________.

4.  If I double the diameter of my telescope, I multiply how much light that is collected by ______.

5.  A refracting telescope shows you an image that is 
UPSIDE DOWN

RIGHTSIDE UP
and looks 
BIGGER

SMALLER
than it should.

6.  When talking telescopes, 
RESOLUTION
MAGNIFICATION
is more important.

7.  Telescopes that use mirrors are called ______________________________.

8.  Phil recommends getting _____________________________ before buying a telescope.

9.  Giant metal dishes will bend/reflect ________________________ waves.

10.  Our eyes take images at a frame rate of __________ images per second.

11.  **Not explicitly in video**  Our atmosphere has no impact on what we see in space.

T
F
12.  You don’t need big fancy equipment to study the sky.
TRUE

FALSE
 “The Gravity of the Situation: Crash Course Astronomy #7”:
1.  Most of the universe is _________________________.  That’s why we call it space.
2.  Gravity gets 

WEAKER
STRONGER
with distance.

3.  How much stuff makes up an object is its __________________________.

4.  Everything that has mass has _________________________ and can inflict this force on another object.

5.  The force of gravity weakens with the ___________________________ of the distance.

6.  Gravity is a(an) 
ATTRACTIVE
REPULSIVE
force.

7.  A hugely massive object feels the gravitational force of a much less massive object.

TRUE
FALSE
8.  Kepler discovered that the planets orbit in ____________________________, not circles.

9.  The escape velocity of the Earth is ________ km/s.  On Jupiter it’s _______ km/s.  The sun’s is ________ km/s.

10.  The force of gravity eventually reaches zero.
TRUE

FALSE
11.  Astronauts are not weightless.  They are essentially __________________________ around the Earth.

12.  Photons, massless particles of light, can be affected by gravity.
TRUE

FALSE
“Tides: Crash Course Astronomy #8”
1.  To understand tides, we need to start with __________________________.

2.  We measure gravity at the 
CENTER

SURFACE
of an object.

3.  The change in the force of gravity over distance is called the __________________________________.

4.  The overall effect of the tidal force is to ___________________________ an object.
5.  The side of the Earth facing the moon is pulled toward the moon
MORE

LESS
than the side facing away.

6.  The tidal force can best be seen in the ____________________ covering the Earth.

7.  There are _______ high tides and ________ low tides every day.

8.  The phenomenon where the moon’s period of rotation is equal to its period of revolution is called _______________________________.

9.  At new moon we get a
HIGHER

LOWER

higher tide.  This is called a _________________.

10.  At the quarter phases, we get a _______________________ tide.

11.  Tides work wherever there is ________________________________.

12.  Near a black hole, the tides are so strong, you’d be stretched into a thin string, a process called ___________.
“Introduction to the Solar System: Crash Course Astronomy #9”
1.  The solar system includes everything held together by _____________________________________.

2.  ______________________ was the astronomer who finally put the Geo-/Helio-centric debate to rest.

3.  Jupiter is ____________ wider than the Earth.

4.  We have a good definition for what makes a planet.

TRUE

FALSE
5.  The orbits of ________________________ and ______________________ lie pretty much in the same plane.

6.  Most asteroids are in the _____________________________.

7.  The objects of the _____________________ do not lie in the same plane as the rest of the solar system.

8.  As you decrease the size of something spinning, the 

FASTER

SLOWER
it spins.

9.  Closer to the sun, lighter elements like ____________ and ________________ are less abundant.

10.  We are able to see solar system formation happening today.
TRUE

FALSE
11.  Every atom in your body and all around you was once part of a _____________________.
“The Sun: Crash Course Astronomy #10”
1.  The sun is a ______________________________________________________.

2.  The vast majority of stars are much
BIGGER

SMALLER
than the sun.

3.  The sun is comprised mostly of _____________________________________________ gas.

4.  If hydrogen is “ionized”, that means the _____________________________ have been stripped from the atoms.

5.  What famous equation describes what happens when protons comes together?  ________________________________

6.  Hydrogen fusion occurs is the _____________________________________ of the sun.

7.  What process transfers the heat throughout the sun?  _____________________________________________________

8.  The “sphere of light” is the ________________________________________________________.

9.  The sun’s atmosphere is the _______________________________________________________________.

10.  How long does it take light to reach the surface of the sun (by modern standards)?  _______________________________

11.  The sun is not exactly a gas.  It’s better to call it a _______________________________________________________.

12.  A dark, cooler spot on the surface of the sun is called a ________________________________________________. 

13.  Sunspots
INCREASE
DECREASE
the energy output of the sun.

14.  When magnetic field lines snap, and as a result explode outward we get a ______________________________________.

15.  If a solar flare is like a tornado, a coronal mass ejection is like a ______________________________________.

16.  When the Earth’s magnetic field interacts with the ejected material from the sun, we get _________________________.

19.  The first solar storm ever detected was in _____________________________________.

20.  If the solar storm of 2012 had hit us, we’d have recovered by now.

TRUE

FALSE
“The Earth: Crash Course Astronomy #11”
1.  Earth has something the other terrestrial planets don’t:  ______________ water found on its ________________.

2.  The Earth’s inner core is ___________________ and made mostly of ____________________ and ___________________.

3.  The Earth’s mantle behaves mostly like a hot, thick ___________________________________________.

4.  A large part of the Earth’s atmosphere came from _______________________________________________.

5.  The Earth’s magnetic field is created by the motion of the _________________________________________________.

6.  The line between Earth’s atmosphere and space is about _________________________________ up.

7.  The vast majority of the atmosphere is made of ____________________________________________ gas.

8.  ____________________________________ is the process of going to an alien planet and making it more Earth-like.

9.  Earth is the only habitable planet in the solar system.

TRUE

FALSE
“The Moon: Crash Course Astronomy #12”
1.  There are _______________________ moons in our solar system.  Ours is the __________________ largest.

2.  **Not answered directly in video**  TRUE
FALSE

 On the celestial sphere, the horizon is farther away than the zenith.

3.  Basalt in the maria means they were formed from ________________________________________________.

4.  The far side of the moon looks

SIMILAR

DIFFERENT
than the near side.

5.  The Giant Impact Hypothesis posits that the moon formed when a ___________________-sized object crashed into Earth.

6.  There is water on the moon.
TRUE

FALSE
7.  It’s not a matter of if, but _____________________________ we return to the moon.

 “Mercury: Crash Course Astronomy #13”
1.  There are ________ naked eye solar system objects in the sky.

2.  Mercury was the
ROMAN
GREEK

messenger of the gods.

3.  The only way Mercury can go through a series of phases is if it _____________________________.

4.  Mercury orbits the sun once every ____________ days.

5.  Mercury’s orbit has the greatest eccentricity.

TRUE

FALSE
6.  Mercury’s day is __________ Earth days long.

7.  If you stayed in one spot, it would take ________ Mercury years for the sun to move across the sky.

8.  Mercury has no atmosphere.  As a result, it is covered in _____________________________.

9.  On Mercury, craters are named after ____________________________.

10.  Mercury has a magnetic field.
TRUE

FALSE
11.  There is water on Mercury.

TRUE

FALSE
“Venus: Crash Course Astronomy #14”
1.  Venus was the 
GREEK

ROMAN
goddess of love.

2.  The transit of Venus occurs when Venus appears to pass across ________________________________.

3.  The next transit of Venus will be in the year ________________________.

4.  Venus is often referred to as the twin of Earth, but it’s the ________________________ twin.

5.  The most abundant gas in Venus’s atmosphere is ______________________________________.

6.  Venus has a magnetic field.

TRUE

FALSE
7.  You could run faster than the spin of Venus.

TRUE

FALSE
8.  Venus rotates backwards.  This is called _________________________ motion.

9.  Venus is the most _________________________________ of the planets.

10.  There may be active volcanoes on Venus.

TRUE

FALSE
11.  Surface features on Venus are all named after ________________ or goddesses of various cultures.
“Mars: Crash Course Astronomy #15”

1.  Mars was thought to be the Roman god of _________________________.

2.  Mars is about ________________________ the size of Earth.

3.  Mars is red because it’s _________________________________.

4.  On Mars, the 
NORTHERN
SOUTHERN
hemisphere has a higher elevation.

5.  Mars is home to the largest volcano in the solar system.
TRUE

FALSE
6.  Mars has an atmosphere.  It is 
THICK
THIN

It is mostly __________________________.

7.  Mars has ______________ moons.  They look a lot like _____________________________.

8.  There is strong evidence of liquid water on Mars.
TRUE

FALSE
9.  There is evidence of previously flowing water on Mars.
TRUE

FALSE
10.  The ingredients for life have been found on Mars.

TRUE

FALSE
11.  One possibility for future human settlement on Mars is to create them inside _________________________.

12.  Eventually, there will be life on Mars, and it will be _____________________.
“Jupiter: Crash Course Astronomy #16”

1.  All the other planets could fit inside Jupiter.

TRUE

FALSE
2.  One day on Jupiter is __________________________________ long.

3.  The lighter bands on Jupiter are called ________________ and the darker bands are called _______________.  They move in
THE SAME
OPPOSITE 
directions.

4.  The Great Red Spot storm on Jupiter has been ongoing for at least _____________________________.

5.  The air on Jupiter is mostly ___________________ and _________________.

6.  Jupiter doesn’t have a mantle like terrestrial planets, instead it has a region of __________________________.

7.  Jupiter has a core.

YES
NO
NOT SURE
8.  Jupiter is a failed star.
TRUE

FALSE
9.  Hydrogen fusion can occur when a star is about ___________________________ the size of the sun.

10.  On Earth, we get our heat from the ___________________.  On Jupiter, they get their heat from the _________________________________________.

11.  Jupiter 
DOES

MIGHT

DOESN’T
protect us from comets and other objects that are moving toward the inner solar system.

“Jupiter’s Moons: Crash Course Astronomy #17”

1.  As of this episode, Jupiter has ______________________ confirmed moons.

2.  Jupiter’s moons were first discovered by ____________________________________________.

3.  Jupiter’s moons are large enough to be seen with the naked eye (if we remove Jupiter).
T
F
4.  Ganymede has liquid water.

TRUE

FALSE
5.  Io is the most _____________________________________ object in the solar system.

6.  The energy for all the activity from #5 comes from _________________________________________________.

7.  Europa has no craters.
TRUE

FALSE
8.  It’s believed that Europa is covered in a large _______________________________ under its crust.

9.  Europa seems to have everything it needs to spawn life.

TRUE

FALSE
10.  Europa fits in the idea of the “habitable zone”.

TRUE

FALSE
11.  Jupiter is also surrounded by millions of pieces of debris, mostly ________________________________-sized.
“Saturn: Crash Course Astronomy #18”

1.  Saturn is the __________________ largest planet in the solar system, but the ___________________ dense.

2.  A day on Saturn is __________________________________ long.

3.  The 2010 storm on Saturn was ______________________________________ across.

4.  Saturn’s rings were seen by Galileo and he knew that they were rings.
TRUE

FALSE
5.  Saturn’s rings average a ridiculous _______________________________ thick.

6.  Most theories about Saturn’s rings hypothesize that they came from a moon that broke apart.
T
F
7.  Saturn has _____________ main rings that have been given the names _______, _______, and _______ in order of their discovery.

8.  Titan is the only moon to have an ___________________________________________.

9.  We have landed a probe on Titan.
TRUE

FALSE
10.  There are volcanoes on Titan that spew out ________________________________________.

11.  There are lakes on Titan as well.  They are filled with liquid ____________________________.

12.  The shininess of Enceladus hints that it is covered in __________________________________.

13.  Both Titan and Enceladus have the ingredients necessary for life.

TRUE

FALSE
14.  So far (as of this video’s filming), we’ve discovered over ______________ moons around Saturn.
15.  TRUE
FALSE

Most astronomers got their start in astronomy after their first time seeing Saturn through a telescope.

“Uranus & Neptune: Crash Course Astronomy #19”

1.  Uranus was the first planet to be ___________________________________.

2.  Uranus can be seen with the naked eye.
TRUE

FALSE
3.  Outer solar system planetary scientists refer to water, methane, and ammonia as _______________________.

4.  In the depths of Uranus there may be an ocean of liquid _______________________________.

5.  The atmosphere of Uranus is about _____________________________.

6.  Uranus is tilted at about _________________.  It’s rotating on its side.
7.  The moons of Uranus are named after characters in _______________________________________________.

8.  Verona Rupes is the tallest cliff in the solar system.  If you jumped off of it, it would take you _________________________ to fall to the surface.

9.  Uranus has rings.

TRUE

FALSE
10.  Neptune is _________________ times more massive than Earth, where Uranus is ____________ times.

11.  Sustained winds speeds on Neptune are faster than the speed of ____________________ on Earth.

12.  Neptune has rings.

TRUE

FALSE
13.  The surface of Triton is covered in mostly ______________________________ ice.

14.  Triton is one of the few objects in the solar system to be ______________________________ active.

15.  Neptune is the only planet in the solar system found by ________________________________.

“Asteroids: Crash Course Astronomy #20”
1.  The asteroid belt was (kind of) discovered on January 1st, 1800 when Piazzi discovered the asteroid that is known as ____________________________.

2.  Today (as of June 4, 2015) there are _____________________________________________ known asteroids.

3.  There isn’t a definite definition of what an asteroid is, but they generally are smaller rocky/metallic bodies that orbit the sun out to ________________________________.

4.  ______________% of asteroids are carbon-based.  ___________% are silicon-based.

5.  Our asteroid belt is mostly ________________________________________________.

6.  A lot of asteroids have moons.
TRUE

FALSE
7.  Some asteroids are just free-floating bags of gravel.

TRUE

FALSE
8.  All asteroids can be found in the main belt.

TRUE

FALSE
9.  There are asteroids that cross exactly in the path of __________________________ orbit.  (Yikes!)

10.  Originally, asteroids were named after ___________________________________________________.

11.  Phil has an asteroid named after him.  It’s designated ________________________PhilPlait.

“Comets: Crash Course Astronomy #21”
1.  Comets are similar to asteroids.
TRUE

FALSE
2.  Astronomers sometimes refer to comets as “____________________________________________”.

3.  Due to their “fuzziness”, in the past, comets were called “__________________________________________”.

4.  The gaseous cloud around the nucleus of a comet is called its _____________________________.

5.  The ion tail of a comet always points

TOWARD
AWAY FROM

the sun.

6.  The two tails of a comet usually point in the same direction.

TRUE

FALSE
7.  Comets are classified by their ___________________________.  Short-term comets orbit the sun in less than  __________________ years, while long-term comets take longer than that to orbit the sun.
8.  When Halley ’s Comet last passed by in the 1980s, its nucleus was only reflecting __________% of the light that struck its surface.
9.  ________________________________ is the first probe in human history to orbit a comet.

10.  When the Stardust space probe passed through the comet’s coma, it found ___________________________, the building blocks of all life on Earth.

11.  Comets are like time machines, allowing us to investigate ____________________________ years in our past.
“The Oort Cloud: Crash Course Astronomy #22”
1.  Short period comets orbit the sun in a different plane than the planets.
TRUE

FALSE
2.  ________________________________ would have been the planet that had the biggest effect on the ice balls.
3.  There are 3 distinct regions of these objects.  The first is called the _________________________________.  This zone starts just outside _____________________________ orbit.  The second is called the Scattered Disk.  The third zone, possibly starting at a light year away, is the ______________________________________.

4.   The first Kuiper Belt Object (KBO) was discovered in 1930.  It was called ______________________________.

5.  We now (as of 2015) know of _______________________________________ KBOs.

6.  As of this video (June 2015), Pluto is known to have ________________ moons.

7.  We know that there are Oort Cloud objects (as of this video).

TRUE

FALSE
8.  There’s a possibility that there is another planet (not Pluto) out beyond Neptune.
TRUE

FALSE
“Meteors: Crash Course Astronomy #23”
1.  A shooting star is a name given to something that is scientifically called a _________________________.
2.  A typical meteor that you see is about the size of ____________________________________________.

3.  The amount of kinetic energy depends on the ___________________________ that an object has.  If you double the object’s speed, you ______________________________ its kinetic energy.

4.  What is the name of the process that burns material off a meteor, creating the tail that we see?  ______________________________

5.  Meteor showers come from ___________________________________.

6.  Meteor showers are named for the __________________________________ that their radiant is in.

7.  Meteor showers occur on an annual basis.  The Perseids occur every _______________________ and the Leonids are in __________________________.  Most meteor showers are better to see after ___________________________________ local time.

8.  Meteorites are separated into 3 main groups:  ___________________________, ______________________, and ____________________________.  CIRCLE the category that most meteorites fall into.
9.  Right now, there’s not much we can do if a really large object comes hurtling toward the Earth.
T
F
10.  According to author Larry Niven, the dinosaurs went extinct because they didn’t have a __________________
Answer AFTER watching the video:
11.  According to the video, _______________________ is a piece of rock in space, a _______________________ is a piece of rock burning up in the Earth’s atmosphere, and a ________________________ is a piece of rock that’s crashed to Earth.

“Light: Crash Course Astronomy #24”
1.  Nearly all of the information we have about the universe comes in the form of _______________________.

2.  Light is a form of ________________________ that travels in ____________________________.

3.  The difference between crests in a wave is its _________________________________.  We see the difference in energies in waves when we see ______________________________.

4.  Fill in the blanks:


5.  ________________________ have the most energy and ____________________________ have the least.

6.  The kind of light an object emits depends on its ____________________________________.

7.  Light with a longer wavelength is _______________ and light with a shorter wavelength is ________________.

8.  Humans emit light.

TRUE

FALSE
9.  Where an electron can be around an atom is dependent on that electron’s ________________________.

10.  To move energy levels, electrons need a very specific amount of energy.  The specific amount of energy is related to a specific wavelength of light, which is related to a specific ______________________________.

11.  When an object is moving toward you, wavelengths get
SHORTER
LONGER
and we say the object is 
BLUESHIFTED

REDSHIFTED.  The opposite is true for objects that are moving away from you.
12.  Redshift allowed us to determine that the universe is ___________________________________.

“Distances: Crash Course Astronomy #25”
1. It used to be believed that stars were _____________________ in a large sphere that allowed heavenly light through.
2.  The ancient Greeks believed the Earth to be 

ROUND

FLAT
3.  According to Crash Course, Eratosthenes calculated the circumference of the Earth to be slightly larger than _______________________ km.
4.  Once you know how big the Earth is, you can figure out how far away the _______________ and the ____________ are from the Earth.

5.  The __________________________________________ (______) is the distance from the Earth to the sun.  The current accepted figure for this is ___________________________________ km.  This is the average distance from the Earth to the sun.
6.  The apparent shift of an object as you close one eye then the other is called ____________________________.

7.  To view the parallax of stars we need a 
SMALLER
BIGGER

baseline than just our eyes.

8.  When stars were observed, no parallax was seen.

TRUE

FALSE
9.  The distance light travels in one year is a __________________________________.

10.  A _________________________ is based on the angle a star shifts throughout a year.

11.  Like gravity, the strength of light decreases with the ___________________ of its distance.

12.  Understanding a star’s _______________________________ unlocks nearly everything about the star.
“Stars: Crash Course Astronomy #26”
1.  A ___________________________ is the result when you divide the light from an incoming object into different wavelengths.
2.  Stars emits light at 

ALL
A FEW SPECIFIC

wavelengths.

3.  Cecelia Payne-Gaposchkin was the physicist who was able to put everything together, showing that the spectra of stars depended on the _____________________________ and the ________________________ in their atmospheres.  She showed that stars were mainly ________________________ with the next most abundant element being _________________________.
4.  Cannon and Gaposchkin’s classification system is still used today.  It arranges stars by their ____________________________, assigning each a letter:  O, B, A, F, G, K, M.  Each letter group is divided into ______ subgroups.  The sun is classified as a ________ star.

5.  Because of the way our eyes see color, there are no ___________________ stars.  The sun actually peaks in the green range, however the light from the sun is _______________________________.
6.  ___________________________ is how much light a star is actually giving off.

7.  The best way to study a large group of objects is to look for ________________________________.

8.  The H-R diagram is the single most important graph in all of astronomy.
TRUE

FALSE
9.  A star that fuses hydrogen faster will be
HOTTER
COOLER


10.  The stars on the lower left are called ____________________________.  The stars on the upper right are called red, or super ________________________________.
11.  Massive stars age the same as low-mass stars.

TRUE

FALSE
“Exoplanets: Crash Course Astronomy #27”
1.  A major problem in finding exoplanets is that compared to their star, they are very ____________________.
2.  As a planet orbits a star, it makes a big ellipse, but its gravity has a similar effect on the star, causing the star to make a small star.  This is called ______________________________ motion.

3.  Reflexive motion can be detected because the motion will cause a ________________________________ in the star’s light.

4.  The amount of Doppler shift in a star is related to the ________________________ of the planet around it.

5.  Jupiter-sized planets found close to a star are called ______________ Jupiters.

6.  When a planet travels directly in front of a star we call it a ________________________________.
7.  The ________________________ telescope was designed specifically to search for exoplanets.  By early 2015, it had found _________________________ confirmed exoplanets.

8.  Exoplanets are typically found around specific types of stars.

TRUE

FALSE
9.  In our galaxy alone, planets may outnumber _______________________________.

10.  Our galaxy could possibly have _______________________________ Earth-like planets.

11.  **In the recap**  The most successful method for finding exoplanets is by using _______________________.

“Brown Dwarfs: Crash Course Astronomy #28”
1.  Jupiter is about ________% the mass need for fusion to occur in its core.

2.  The minimum mass for a star is one that is ___________ times more massive than Jupiter.

3.  Stars can be brown.

TRUE

FALSE
4.  Astronomers classify stars based on their __________________________________________.

5.  Brown dwarfs have ___________________________ in them.  Normal stars do not.

6.  The first discovered brown dwarf, Teta-One has about _______________ times the mass of Jupiter.

7.  So, besides black, what color ARE brown dwarfs?  _____________________________________
8.  As brown dwarfs get more massive, they don’t get bigger, but instead they get _________________________.
9.  In some brown dwarfs, it rains ________________________________.

10.   There are no brown dwarfs in our solar system.
TRUE

FALSE
“Low Mass Stars: Crash Course Astronomy #29”
1.  How long stars live depend on how they create __________________________________.
2.  The rate at which higher fusion occurs in the core of a star depends on how much _______________________________________ is in there.

3.  The lower mass a star is, the 

LONGER
SHORTER
the star lives.

4.  If a gas is “convective”, that means the hot stuff rises to the surface, where it ______________________, and then falls back down.
5.  A REALLY low mass red dwarf can last _________________________________________ years.

6.  In stars like the sun, what’s in the core ______________________________ in the core.

7.  The total lifespan for sun-like stars is ________________________________________ years.

8.  Since it was born, the sun’s luminosity has increased by _______________%.

9.  When it becomes a red giant, the sun’s luminosity will increase __________________________ times.

10.  When there is enough heat in the core, it will be able to fuse helium into __________________________.

11.  The sun has enough mass to fuse carbon atoms together.

TRUE

FALSE
12.  The fate of the sun is as a ______________________________________________.

13.  Some stars have a phase after this called a _________________________________________________.

14.  As the sun expands, it will lose mass, thus its gravitational pull will be 
MORE

LESS
15.  A star with about _________ times the mass of the sun could avoid the sun’s fate.
“White Dwarfs & Planetary Nebulae: Crash Course Astronomy #30”
1.  The eventual fate of the sun is as a __________________________________.

2.  When helium fusion stops, the sun will have about ______________________ the mass it has today.

3.  A white dwarf is roughly the size of ________________________________.

4.  The force of gravity at the surface of a white dwarf is _______________________________ that of Earth.

5.  A white dwarf surrounded by glowing remnants of gas is referred to as a ______________________________.

6.  The vast majority of planetary nebulae are spherical in shape.

TRUE

FALSE
7.  Planetary nebulae may owe their existence to ______________________________.

8.  Oxygen glows
LESS
MORE

brightly than hydrogen.

9.  One day, the sun will be at the center of a planetary nebulae.

TRUE

FALSE
10.  Stars that are __________ times the sun’s mass explode spectacularly.
“High Mass Stars: Crash Course Astronomy #31”
1.  “Stars are in a constant struggle between _______________________________ trying to collapse them and their internal __________________________ trying to inflate them.”
2.  The heavier the element, the 
LOWER

HIGHER

the temperatures/pressures needed to fuse it.

3.  Neon will fuse at about ________________________________________°C.

4.  Silicon fusion creates ___________________________.  For the star, this is a

GOOD
BAD
thing.

5.  VY Canis Majoris, the largest known is referred to as a ____________________________________.
6.  The more massive the star, the 
SLOWER
FASTER

it burns through its fuel.

7.  A star will go through its entire supply of silicon in _______________________________________.

8.  Stars with about _________ times the mass of the sun will have its core collapse stop.  It will become a neutron star.  Stars that are even more massive will continue to collapse and form a _______________________________.

9.  The explosion of a star is called a ___________________________________.  The expanding gas flies outward at __________% the speed of light.

10.  Are we in danger from a nearby supernova?

YES

NO
11.  The nearest star to us that could go supernova is ______________________.  It’s 100 light years away.

12.  The massive heat from supernovae create the majority of the ______________________________________ in the universe.

“Neutron Stars: Crash Course Astronomy #32”
1.  When an 8-20 solar mass star ends its life, it does so in the form of a __________________________________.
2.  Quantum mechanics says that electrons do everything they can to not be squeezed together.  If the core has a mass of more than about _______________ times the mass of the sun, they fail to do this.

3.  Under this immense pressure, protons and electrons get smashed together and form ____________________.

4.  A neutron star has __________________ of the mass of the sun, but is only about ________________ across.

5.  A single cm3 of neutronium (the stuff neutron stars are made of) has a mass of __________________________.

6.  A typical neutron star has a surface gravity ____________________________ times that of the Earth’s.

7.  A pulsar is a _________________________________________ that is emitting beams of energy out into the universe.  The spin of a neutron star is so stable that the pulse act like a very accurate _____________________.

8.  Neutron stars with ridiculously strong magnetic fields are called ___________________________________.

9.  A magnetar can give off as much energy as the sun does in __________________________________ years.

10.  Neutron stars are not the weirdest things in the sky…that is a ________________________________.

“Black Holes: Crash Course Astronomy #33”
1.  A star whose core is less than 1.4 times the mass of the sun becomes a ________________________________ when it dies.  Stars whose core is between 1.4 and 2.8 times the mass of the sun, it will collapse to become a _______________________________________________.  If the core’s mass is greater than 2.8 times the mass of the sun, there is absolutely ______________________________________ that can stop it from continuing to collapse.
2.  ______________________________________________ is the velocity at which you need to fling something off the surface of an object to get it to escape.  The sun’s is ___________________________________.

3.  In our universe, nothing can travel faster than ___________________________________________.

4.  The point at which the escape velocity equals the speed of light is called the ____________________________.

5.  The sun will become a black hole.

TRUE

FALSE
6.  Black holes suck in whatever goes by.

TRUE

FALSE
7.  Orbiting a 10 solar mass black hole is just like orbiting a 10 solar mass star.

TRUE

FALSE
8.  It’s believed that every major __________________________________ has a black hole at its center.

9.  If you fell into a black hole feet first, the tidal force created by a black hole would stretch you out in a noodle in a process called ___________________________________________________________.
10.  Einstein viewed space as a thing like a ______________________________.  What we perceive as gravity is just a _____________________________________ of this fabric.
11.  The stronger the gravity of an object, the 

FASTER

SLOWER
time passes.  The gravity of a black hole is so strong that at the event horizon time essentially _______________________________.

12.  There are some theories that hint that the event horizon doesn’t exist.
TRUE

FALSE
“Binary and Multiple Stars: Crash Course Astronomy #34”
1.  We have _____________ star(s) in the solar system.
2.  Two stars that are close together and orbiting each other are called __________________________________.

3.  The brightest star in the sky, __________________________, is a visual binary star.

4.  Knowing the masses of stars lets us know ___________________________________ about them.

5.  Some binaries are too close together to be separated with even the best telescopes.  These stars are identified by their spectra, which is why they are called _______________________________________________.

6.  Polaris is actually a system made up of ___________ stars.

7.  The binary star 4U 1820-30 is so bizarre because it is composed of a _________________________________ and a ____________________________________.

8.  When we observe a binary star edge-on, one star will block the other as they orbit each other.  This is referred to as an ________________________________________.
9.  The explosion of matter falling onto a white dwarf is called a ________________________________________.
10.  At a mass of 1.4 solar masses, a white dwarf will instantly fuse carbon and explode in a _____________________________.  This is 
THE SAME
A DIFFERENT

process than when a high mass star explodes.

“Star Clusters: Crash Course Astronomy #35”
1.  Astronomers think that most stars are born in groups called ______________________________________.
2.  ______________________________ was the first to show that the faint fuzzy spots in the sky were composed of many stars.

3.  Stars bound together by their individual gravity are called an ________________________________ cluster.

4.  We know how old a cluster is by looking at ______________________________________________________.
5.  Most open clusters are
YOUNG

OLD
6.  There are about ____________________________ open clusters that are known.

7.  The Pleiades are seen as a group of _________________ stars that are often referred to as the “________________________________________”.
8.  The Hyades make up the _____________________________ of the constellation Taurus.

9.  Globular clusters have hundreds of thousands of stars that form a more ___________________________ shape.

10.  Most globular clusters are

YOUNG

OLD
11.  Older stars tend to have 
MORE

LESS
lighter elements in them than younger stars.

12.  Globular clusters tend to look more _______________________________ in color.

13.  It is

LIKELY

UNLIKELY
that planets formed around globular clusters.

“Nebulae: Crash Course Astronomy #36”
1.  Nebulae are clouds of _________________________ and _________________________

2.  _______________________________ form from nebulae.

3.  Hydrogen glows most strongly in the __________________.  Oxygen tends to glow ______________________.
4.  Nebulae, although being so dense, still look cloudy.  This is because ___________________________________.

5.  Dust is very good at _________________________________________________ light.
6.  The Orion nebulae is an _____________________________ nebula.  The entire nebula is lit by __________ stars.  This nebula is about ______________________ light years across.  It is part of a cloud that is about _____________________ light years across.

7.  Once stars start forming inside a nebula, the nebula is likely to eventually disappear.

TRUE
FALSE
8.  The kind of light an object gives off depends on its _________________________________________.

9.  In stars, as in life, “What you see depends on ____________________________________________________”.

“The Milky Way: Crash Course Astronomy #37”
1.  The ‘town’ that we live in is called the _________________________________________________. 
 
2.  This ‘town’ is ____________________________________ light years across. 
 
3.  The word “Galaxy” came from a word that meant __________________________________. 
 
4.  The sun is about _______________________________ light years from the galactic center. 
 
5.  The spiral arms of the Milky Way aren’t structures, but rather _____________________________________. 
 
6.  Our sun takes about _______________________________________ years to complete an orbit of the galaxy. 
 
7.  The majority of star birth in the galaxy occurs in the _________________________________________. 
 
8.  Evidence indicates that there may be _______________ spiral arms. 
 
9.  The nuclear bulge at the center forms a bar of mostly _________________ color stars.  It is about _______________________ light years across.  In the very center is a ___________________________________ that is 4,000,000 solar masses. 
 
10.  Most of the globular clusters in the Milky Way can be found in the ________________________________. 
 

“Galaxies, part 1: Crash Course Astronomy #38”
1.  We are in the _________________________ of the neighborhood that is the Milky Way galaxy.
2.  What were the two competing hypotheses about the universe and galaxies in 1920?


1.  _________________________________________________________________________________


2.  _________________________________________________________________________________

3.  The time it takes a Cepheid variable to pulse is directly related to its _________________________________.

4.  There are 4 major types/shapes of galaxies:


1.   _____________________________________
3.  _____________________________________


2.   _____________________________________
4.  _____________________________________

5.  Most spiral galaxies have ________________________ of stars across their centers.

6.  Elliptical galaxies are generally populated by 

OLDER

YOUNGER
stars.

7.  Current theories suggest that elliptical galaxies are formed from _____________________________________.

8.  The odds are

BAD
GOOD

that the stars in colliding galaxies won’t collide.
9.  The Milky Way is currently eating some smaller galaxies.
TRUE

FALSE
10.  Peculiar galaxies are all due to _____________________________________________.

11.  Galaxies that are truly shapeless are called ___________________________________ galaxies.  They are mostly

BIGGER

SMALLER
in size.

12.  Every time we investigate what we know further, we find that the universe is much 
BIGGER

SMALLER
than we previously believed.

“Galaxies, Part 2: Crash Course Astronomy #39”
1.  We live in the Milky Way, a galaxy with large ________________________________ arms.
2.  At the time of its discovery, 3C273 was the most _____________________________ object in the universe.  Yet, it just appeared as a tiny dot in the sky.  This galaxy was the first discovered __________________________.

3.  To create the amount of energy that was discovered to be coming out of active galaxies you need an object with A LOT of gravity:  a ______________________________________.

4.  Not all big galaxies have black holes at their center.

TRUE

FALSE
5.  Around a black hole, orbital speeds are near ____________________________________________________.

6.  The Milky Way has a supermassive black hole at its center.

TRUE

FALSE
7.  The Milky Way is an active galaxy.

TRUE

FALSE
8.  One way to “turn a black hole” on is via galactic __________________________________.

9.  That (#8) could happen to us.
TRUE

FALSE
10.  We know that Andromeda is on a collision course with us because its spectrum is ______________________.
11.  The black hole at the center of Andromeda is _____________ times the mass of ours.

12.  The cluster of galaxies around us is referred to as the __________________________________________.

13.  Neighboring galactic clusters are called ________________________________________.

14.  The “Hubble Deep Field” looked at a section of sky about the size of a grain of ________________.  In every deep field image, Hubble found _______________________________________________________________.  The conclusion is that the universe is filled with ________________________________________ of galaxies.

15.  Our _______________________________ about this amazing cosmos makes us significant.

“Gamma-Ray Bursts: Crash Course Astronomy #40”
1. Gamma ray bursts are the single most ________________________________ events in our universe.

2.  The “Outer Space Test Ban” treaty based the launching of or testing of _________________________________ in space.

3.  The origin of the first-detected gamma ray bursts was _______________________________________.

4.  Gamma ray bursts (GRB’s) last 
SECONDS
MINUTES
HOURS

DAYS
5.  We see GRB’s 
ALONG THE PLANE OF THE MILKY WAY


ALL OVER THE PLACE
6.  GRB’s are so powerful that even ____________________________________ couldn’t produce one.

7.  The amount of energy in a GRB is equal to _______________________________________________________.

8.  The supernova that create GRB are so large that they are called ______________________________________.

9.  There are _________ groups of GRB.  One is created in the explosion of a hypernova and takes a couple of seconds.  The other is created in the collision of 2 ________________________________ and lasts just milliseconds.
10.  A GRB can be over _____________________________ light years away and still hurt us.

11.  As of 2015, SWIFT has discovered over _______________________________ GRB’s.

12.  Gamma ray bursts are the birth announcements of _____________________________________.

“Dark Matter: Crash Course Astronomy #41”
1.  Every time we make an astronomical discovery, we find that we are   
LESS
MORE

important.
2.  For many galaxies, the farther out from the center you go, the
FASTER

SLOWER
you are moving.

3.  In order for this to happen, there must be an invisible matter out there.  It would have to be ____________ times more abundant than the visible matter.

4.  This invisible material had been theorized about before.  It was coined ______________________________.

5.  One particle that is predicted to have the properties of dark matter is an _____________________________.
6.  #5 has mass, so therefore has gravity.
TRUE

FALSE
7.  The more massive an object is, the more _____________________________ it has, the more it warps _________________________________, the more it can warp the path of a ___________________________ beam.

8.  The simplest explanation of the observations in the Bullet Cluster and others like it is ____________________.

9.  ______________% of the stuff in the universe is made up of stuff that we can’t see or directly detect.

10.  Dark matter ____________________________ the universe together.
“The Big Bang, Cosmology part 1: Crash Course Astronomy #42”
1.  Lord Kelvin determined that the Earth must be old because it had cooled from an initially ___________________________ state.
2.  Vesto Slipher, in 1917, was the first to totally observe the _____________________________ of the spectra of spiral nebulae.

3.  Albert Einstein’s theories concluded that the universe MUST be expanding.

TRUE

FALSE
4.  Observations show that the farther away a galaxy is, the 
FASTER

SLOWER
it is moving.

5.  The name “Big Bang” was given to the ideas of Hubble and Lemaître to make fun of the idea.

T
F
6.  The farther away something is, the farther in the past we see it.  This is called the _______________________.

7.  The redshifted light from the early universe – the cosmic background radiation – is the glow of the _______________________ left over from the birth of the cosmos.

8.  The Big Bang was an explosion in space with everything rushing away from one point.

T
F
9.  The idea behind the Big Bang is that ________________________ itself is expanding.  The galaxies in it are not actually moving, but the space around them is expanding, which is why everything is moving apart.
10.  By measuring how quickly this expansion is occurring we can determine how old the universe is.  Our current calculations put this age at ____________________________________________________ years.

Answer the following after the video:
What are the 3 pieces of evidence that are used to confirm the Big Bang model?


1.  _____________________________________________________________________________

2.  _____________________________________________________________________________

3.  _____________________________________________________________________________
“Dark Energy, Cosmology part 2: Crash Course Astronomy #43”
1.  The infinitely dense point that all matter in the universe was squeezed into 13.82 billion years ago is referred to as ____________________________________________________.
2.  On a small scale, gravity can overcome the expansion of space.  Everything has gravity, and all that gravity tends to add up, so one would expect that the expansion of the universe should be slowing down.  In the 1990s, it was discovered that the expansion of the universe is ________________________________________.

3.  The name given to the thing causing this (#2) is ________________________________________________.

4.  ____________% of the universe is made up of things we can’t see.

5.  Astronomers think that there is enough dark energy to allow the universe to expand ____________________.

6.  When light loses energy, its wavelength gets _______________________.  This is what we call cosmological _____________________________.

7.  The speed of light is the fastest anything in the universe can go if it is travelling through space.  __________________________ can break that speed limit.  Things that are moving with space can also travel faster than the speed of light.
8.  The most distant galaxies we can see are about _______________________________________ light years away.  This is called the observable universe.  We can see these things because they were closer to us when they emitted that light.

9.  The observable universe is expanding, but we see 

MORE

LESS
of it every day.
“A Brief History of the Universe: Crash Course Astronomy #44”
1.  In the beginning, there was _____________________________...then, there was _______________________.
2.  The universe is expanding.  That means that in the past it was _______________________ and more crowded.

3.  When the universe got its start it was pretty similar to what it is like today.

T
F
4.  The more energy you add to atoms, the 
SLOWER
FASTER

they move.

5.  Quarks are like _____________________________ in that they are basic particles – they can’t be broken down anymore.

6.  Our physics is unable to describe what happened in the first ______________________ seconds after the Big Bang.

7.  After ________ minutes, the universe was cool enough for subatomic particles to exist.  The next _____________ minutes were spent making elements.  After ___________ minutes, the universe cooled enough that fusion stopped.

8.  After about 380,000 years, electrons were able to join protons in atoms, a time called Recombination.  After this, photons were able to travel the universe and the universe became transparent.  We see these photons today as the _____________________________________________________________.
9.  According to Alan Guth, the universe went through a period of ______________________________ - a time in which the expansion of the universe accelerated immensely, “smoothing” out the microwave background radiation.

10.  The first ________________ formed about 400 million years after the Big Bang.

11.  Our own galaxy started as a quantum fluctuation ____________________________________ years ago.

12.  Even asking about the beginning of the universe was unheard of a couple hundred years ago.
T
F
“Deep Time: Crash Course Astronomy #45”
1.  Scientific notation uses powers of __________.  A million is _____________.  1018 is ______________________ times bigger than 109.
2.  The lower the mass of a star, the 
SHORTER
LONGER
the star will live.  The lowest mass red dwarf is expected to live ___________________________________________ years.

3.  Star formation is expected to stop in __________________________________________ years.

4.  As a galaxy gets older, they turn
REDDER
BLUER

in color as the higher energy stars die.

5.  At the end of the Stelliferous Era the universe will be ______________________________ to human eyes.

6.  By 1040 years from now, the only star-like things that will be left are __________________________________.
7.  The smallest black hole would take about _______________ years to evaporate.  The supermassive ones at the centers of galaxies would take ___________ years.

8.  The cosmic horizon – how far out into the universe we can see – is 
SHRINKING
EXPANDING
as the universe expands.

9.  Astronomers call the possibility of the cosmic horizon shrinking to the subatomic level the ________________.

10.  It’s hypothesized that there could be energy in the universe that we can’t perceive – it’s at a lower energy level.  If something were to bump our universe down to that level, the laws of physics as we know them would cease to exist.  ____________________________ and _______________________ would be rewritten.
“Everything, The Universe…And Life: Crash Course Astronomy #46”
1.  According to Phil, the most exciting field in Astronomy right now is _________________________________.
2.  The easiest way we know of to replenish oxygen in a planet’s atmosphere is ____________________________.

3.  According to Phil, “if something’s possible to do, _____________________________ has done it, somewhere.”

4.  As we have observed on Earth, life may be pretty
HARD

EASY

to get started.

5.  Complex life has been on Earth for a long time.
TRUE

FALSE
6.  SETI is the “Search for _______________________________________________________________________”.

7.  According to Seth Shostak from SETI, we will detect a signal from aliens in the next ________________ years.
8.  Many of the questions in astronomy have been asked for thousands of years and were once only studied in the realms of ______________________________ and ______________________________.

9.  There is always something new to discover.

TRUE

FALSE

