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NOTE OUTLINE: Ch 28 Sun-Earth-Moon System

Objectives

1. Explain the Impact Theory about the Moon’s formation, including evidence supporting the theory.
2. Identify features on the Moon. This means I can:
A. Define, draw and label the following surface features of the Moon on a diagram: albedo, highlands, maria, impact craters, regolith. 
B. Describe the history of the Moon’s surface features; contrast the age, albedo and formation of maria vs. highlands.
C. Determine the relative age of features on the moon using the principle of superposition.
D. Explain the Moon’s unique properties by comparing and contrasting the composition of the moon vs. the earth; layers and what they are made of.
3. Identify the relative positions and motions of Earth, Sun & Moon. This means I can:
A. Explain what causes earth’s day and night, seasons.
B. Compare and contrast summer solstice,.winter solstice, autumnal and vernal equinoxes.

C. Describe the following motions and their effects: rotation, revolution, tilt of axis, synchronous rotation.
D. Compare and contrast solar vs. lunar eclipses including 

i. Alignment of the sun, earth and moon.

ii. The effect of perigee vs. apogee of the moon on solar eclipses

iii. The amount of eclipse (total vs. partial) from the umbra vs. penumbra.

iv. Which type eclipse (lunar vs. solar) is more common and why.

E. Compare and contrast high & low tides as well as spring & neap tides according to sun and moon alignment, tidal range, frequency and location.

4. Describe the phases of the Moon.  This means I can:
A. Match and label a diagram of moon phases with the appropriate phase title including the terms crescent, gibbous, quarter full, and new.
B. Explain why we view various phases of the Moon from Earth
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Impact Theory 

of Moon Formation

1. Theory states that the Moon formed because of a ___________________ between the Earth & a Mars-sized object
2. Collision expelled material/debris from __________ the Earth & the space object
3. The flying debris combines to form the Moon
4. Positives of the Impact Theory: – fixes the following problems the other 2 theories had:
A. Explains why there are___________ similarities & differences in composition 
B. Explains why the moon is similar to earth’s _________-deficient __________
C. Explains why there is ______water on the moon – _____________from the impact would 
have__________________________ any water
5. Most commonly __________________ theory
6. Possible cause of crater that became ___________________?

Unique (Unusual) Lunar Properties
1. Size - Unique:
A. One of_____________ moons in our solar system
B. Only large moon found in the _________________planets
I. Mercury & Venus – Have ________ moon(s)
II. Mars – 2 ______________ chunks of rock
2. Orbit - Unique: 
A. Orbits ____________________________ from Earth than the moons around other planets
3. Composition - Unique:
A. Solid and ____________
B. Outer Planet moons in contrast are __________
I. Moons of Jupiter, Saturn, Uranus, Neptune
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Lunar Surface Facts

1. Relatively _____________________
A. Only ________ albedo
B. Albedo: The amount of sunlight that a planet _______
C. Most of the sunlight on the moon is _____________ instead
2. Extreme temperature differences between day and night side of moon
3. No erosion 
A. No ________________ (no ______________ & no flowing ___________)
B. Impact craters remain _________________________
Topography of the Moon
1. Highlands:  _________________, _______________ in color, ________________
2. Maria (“_______”): ___________, ____________________, low elevation, flat _________ 
3. Impact craters: Depressions formed by space object ________________ onto the Moon’s surface    
4. Regolith: Layers of _______________ matter on Moon’s surface
A. Very fine regolith has a texture like snow
B. Thicker in ________________than in _________________
Composition of the Moon
1. Made of minerals and rocks ________________ to those of Earth
2. Surface sediment difference compared to the earth: The moon has ____________ iron on its surface 
3. Highlands
A. Made of Lunar Breccias 
      (Breccia is similar to conglomerate but ___________rather than rounded sediments)
I. Formed when small pieces of rock fuse together during  impacts of space objects
(Impacts can _______ rock together into breccia ___  ______________ it into regolith)
II. ____________in iron
4. Maria 
A. Made of ____________. (___________lored rock that contains ________olivine & pyroxene.) 
B. Similar to the ______________________________ on Earth 
How old is the Moon?
1. How do we know the age of various regions of the Moon?
· ____________________________________
2. Studies have shown that the Highlands formed ________________ the Maria
Moon History
1. Highlands are _______________________ years old
A. Heavily _____________ during the first 800 million years by flying space objects
B. Caused surface to be covered with________________, 
I. Regolith = a layer of ___________________ rock caused by impacts
2. Maria are slightly _____________, _________________ years old
A. Formed by lava filling up huge impact crater holes
I. ________________ impacts by space objects caused _________ in the larger craters
II. __________ flowed up through the cracks & filled the _____________ of deep crater, 
and as the liquid lava cooled it created _____________________ maria
B. Not many space objects have hit since the maria formed, so  maria are _____________ with 
___________ craters
3. Highlands remain high in elevation because lava _______________________ fill the basins
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4. Far Side of the Moon: _____ Maria on the _____side of the Moon 
A. The crust is_____________ on the far side of the moon
 the impact cracks weren’t deep enough to reach the lava
Motions of the Earth
1. Rotation: _______________of the earth around its ________________
A. Daily motion
B. Causes __________ & __________, and ___________ & ____________ of the sun
C. Causes the __________________ of the sun rising in the east & setting in the west
2. Revolution: ____________ motion around the___________
A. Annual Motion
B. Year = the time to __________________ 1 revolution
C. Ecliptic: _________________ in which the Earth orbits the Sun
Effects of Earth’s tilt;  Seasons
1. Tilted at _______ compared to the ____________
2. __________ AND _____________are both needed to cause seasons
3. Tilt causes the intensity of the Sun to vary with location
a. Direct Light = ______________ (more intense)
b. Indirect Light = _______________
4. Hemisphere tilted TOWARDS the sun;
a. Has ______________daylight
b. Is in the _______________ season
c. The sun appears _______________ in the sky
5. NOTE: Seasons due to TILT (_________________________)
Solstice: Is the day when the sun reaches its ________________ distance ____________of the equator
1. Summer solstice (for N. Hemisphere) is when the sun is the furthest ________________
A. ________________ amount of daylight, ______________ night
B. Most direct light is at _____ – _____________________
C. _____________
D. Arctic circle has _________________
E. Antarctic has ____________________
2. Winter solstice (for N. Hemisphere) is when the sun is the furthest ________________
A. __________________ amount of daylight, _______________ night
B. Most direct light is at __________ – _______________________
C. _________________
D. Arctic circle has ___________________
E. Antarctic has __________________
Equinox: Sun is _________________ over the ______________________

1. ________________ amount of daylight and night
2. _______________ hemisphere is tilted towards the Sun
3. Autumnal equinox: ________________
4. Vernal (______________) equinox: __________________
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Phases of the Moon
· _______________ of the Moon is illuminated at all times.
· Why don’t we always see a half moon?
1. We do not always see the illuminated half
2. Depends on where the Moon is _______________________ around the Earth
Moon Phases 

Definition: =   Sequential changes in the appearance of the moon (as seen from __________)
1. Note: ______of the moon is ______________ by the Sun, but we _____________lit side
Phases of the Moon
1. New Moon: _________ is positioned in a straight line _____________ the earth & the sun 
A. __________ see the moon as the_________ side is away from the earth
B. Instead, we see the ____________________ side
C. Occurs every 4 weeks
2. Crescent: ______________________ of the lit side is visible
3. Quarter: __________ of the lit side is visible
A. Occurs 1 week after the new moon
4. Gibbous: ____________________ of the lit side is visible
5. Full moon:  Sun, Earth and Moon are again positioned in a straight line, BUT this time the _____ is ________________ the sun & moon 
A. __________________lit side is visible
B. Occurs 2 weeks after the new moon
6. Now the moon begins its journey back to a New Moon, again going through the ______________ 
________________  & _________________ phases.

Motions of the Moon – Synchronous Rotation  

Synchronous Rotation: 
1. The Moon makes _____revolution (orbit around earth) and ____rotation (on axis) in the________ 
amount of time
2. So the __________ side of the Moon ___________ faces the Earth
3. We never saw the far side of the moon until space program
Tides
1. Moon’s gravity has a _________ effect on the Earth’s tides than the Sun’s due to the moon’s ___
2. High tides occur on the sides of Earth ___________________________ of the moon
3. High tides occur every ____ hours.  Low tides also occur every ____ hours
4. Spring tides occur when the earth, sun & moon are _____________________
A. __________________ tidal range: ______________ high tides & ____________low tides
5. Neap tides occur when the moon is at __________________ to the earth & sun line
A. ______________ tidal range: _______________ high tides &_______________ low tides
Solar eclipses: An area of the earth cannot see ​​​​​​​​​​​​​​​​​​​​​​​​​​​​___________________________ of the Sun
1. Occurs during ___________________ phase, as moon passes between the earth and the sun
2. Only occurs if all 3 are in same _____________ (Earth’s ________________)
3. NOT monthly because moon is _____________________ than the ecliptic due to its tilted orbit
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4. Moon’s distance ___________, sometimes its shadow ___________________ Earth
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Perigee – ________point to Earth in moon’s orbit
B. Apogee – ____________________ point
5. Moon creates a _________________ on Earth, blocking all or part of our view of the _________
6. Total eclipse = ______________ of the Sun is blocked
A. NOTE: will still see_____________, ______________, etc. from Sun’s surface
B. Total eclipse is only seen from the umbra, which is the ___________________ shadow
C. Very few persons on earth will be in the umbra, because the moon’s shadow is_________
7. Partial eclipse = Only_________________ of the sun is blocked
A. Partial eclipse is seen by persons in the penumbra which is the _____________ shadow
B. ______________________ will be in the penumbra
Lunar Eclipse: __________________ shadow covers part or all of the _____, & the moon can’t be seen
1. Occurs during the _______________moon, when the lit side ___________normally be seen
2. __________ is between the ____________ & the __________________
3. Doesn’t occur every month, because moon not on Earth’s ___________(moon is higher or lower)
4. Total lunar eclipse is seen if moon is ____________________ in the Earth’s _____________
5. Partial eclipse is seen if _____________  of the moon is in the _____________ 
6. Can be seen by the entire ____________________ side of the Earth if the sky is____________
7. Lasts _______________ than a solar eclipse because Earth’s shadow is___________________
8. Occurs __________often than a solar eclipse, because the alignment ________________ have to be as precise
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Review #1:     28.2               

1. In the diagram to the right, which crater is 
A. Oldest? How do you know?

B. Youngest? How do you know?
2. Albedo 45% vs. 26%.  Which is brightest?  Why?
Review #2 – Solstices & Equinoxes
1. Describe an equinox
2. Describe the two solstices
3. Does the distance from the Sun cause the Earth’s seasons? Why or why not?
4. How are the seasons in the northern & southern hemisphere related?
5. Why is the tilt of Earth on its axis important?
6. When the North Pole experiences 24 hours of daylight, what is happening at the South Pole?
Review #3 –Seasons &  Phases
1. What are the causes of the seasons on Earth?
2. What would our seasons be like if Earth’s axis were not tilted? Explain.
3. If Earth’s axis were tilted 45 degrees, at what latitudes would the sun be directly overhead on the 
A. Summer and winter solstices? 
B. Vernal & autumnal equinoxes?
C. How would our seasons be different?

4. Explain why the Moon goes through phases as seen from Earth.
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5. In the diagram above, name the phases shown

Review #4 – Eclipses
1. Explain what causes a lunar eclipse by describing the following:
a. Positions of earth, sun & moon?
b. Which moon phase?
2. Explain what causes a solar eclipse by describing the following:
a. Positions of earth, sun & moon?
b. Which moon phase?
3. Does a lunar or solar eclipse occur more often?  Why?
4. Why do eclipses not occur each month during the appropriate moon phase?
Review #5 – Miscellaneous
1. What is apogee? Perigee?
2. What causes day & night?
3. How long does earth’s rotation take?
4. What type of tide is shown in the diagram below?  What moon phase is occurring?                             
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5. How often does low tide occur?
https://www.nc-climate.ncsu.edu/secc_edu/images/albedo.bmp
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