Unit 5 Notes

The Earth rotates on a tilted axis.  
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The earth is tilted at a 23.5 degree angle from the orbit 




around the sun
· The sun has a pull of gravity on the earth.  This is what causes the earth to circle the sun
· As the earth moves it is always pointing the same direction in space
· One rotation of the Earth takes 24 hours.  This gives us our days. 

When Earth rotates, the Sun is shining on one side of the Earth.  

The side with light is experiencing day.  When a location is in the middle of the sunlit side, it is noon.  

The side in the dark is experiencing night. When a location is in the middle of the unlit side, it is midnight. 

Not only does the Earth rotate on its axis, but it also revolves around the sun That distance is approximately 93 million miles.  That's about the same distance as driving all the way around the world 3734 times!

Revolution –to move on a pathway around an object  

The Earth revolves around the Sun once every 365.2426 days.  This gives us our years.  The extra .2426 of a day gets added on once every four years as an extra day in February, resulting in what we call a "Leap Year."  As the distance between the Sun and a planet increases, the time of a revolution also increases.

The axis of rotation is 23.5 degrees.  This axis and the north pole do not line up. If they did, Earth's equator would be lying in the same plane as the orbit like a small hoop laying inside a large hoop on a table.  Instead, the Earth's axis is tilted at a 23.5° angle from a lined up position.
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The result of this difference between Earth's revolutionary orbit and axis of rotation is our seasons.

Seasons  - Near the equator the temperature and hours of daylight are nearly the same year round.  

· Near the poles there are tremendous changes in temperature and hours of daylight between winter and summer.

______________________________________________________
As Earth travels around the Sun the pattern of sunlight on the Earth changes.

At an equinox the sun is shining on exactly half of the northern and southern hemisphere.  Half of each hemisphere is lit and half is in darkness.  As Earth continues along its orbit the sunlight will shift more into one hemisphere than the other.

At a solstice __when one area gets the maximum area of sunlight, while the other hemisphere gets the minimum amount – longest or shortest days of the year

[image: image2.png]



Autumnal equinox: September 21st

· Sunlight shines equally on the two hemispheres
· The north pole is the border between light and dark
· Marks the beginning of autumn in the northern hemisphere and spring in the southern hemisphere
Winter solstice: December 21st 

· The north pole is leaned as far away from the sun as possible
· North pole is in complete darkness
· South pole is as close as it gets to the sun and in complete sunlight
· Southern Hemisphere’s Summer solstice 
· Northern Hemispheres Winter solstice
Vernal (Spring) equinox: March 21st 

· Poles are again the line between light and dark
· Half of each hemisphere is lit
Summer solstice: June 21st 

· The south pole is leaned as far away from the sun as possible
· south pole is in complete darkness
· north pole is as close as it gets to the sun and in complete sunlight
· Northern Hemisphere’s Summer solstice 
· Southern Hemispheres Winter solstice
Length of Days

· Very near the equator the length of days is equal year round
· There will be approximately 12 hours of daylight.

· Very near the poles the number of hours of daylight vary
·  During the winter months there is 24 hours of darkness. The Sun sets on an equinox and does not reappear for 6 months.  Conversely, during the summer months the Sun never sets below the horizon.  Therefore, at the poles there is also 6 months of sunlight.

· When the Sun is high in the sky, light will hit the Earth at close to a right angle.  The energy of this sunlight is very concentrated.  

· Conversely, when it is lower in the sky, the light and heat energy are more diffuse, or spread out.  It does not feel as hot.  

· Near the equator the noonday Sun is directly overhead every day. 

· As you move away from the equator toward to poles the noonday Sun is high in the sky only during part of the year.  It is low at other times.

The Moon

The half of the moon that faces the earth is called the near side
The surface of the moon has dark areas called mare  The name is Latin for "sea" because early astronomers thought that they might be bodies of water.  That turned out not to be the case, but the name had already been established.  The moon also has many light colored areas at greater altitudes, called highlands The highlands are marked in places with craters from impacts with small bodies.

Like the Earth, the Moon has layers.  

· It has a thin crust, a thick mantle, and a small core.  

Scientists have used these facts to develop models of how the Moon formed.  A widely accepted model states that the Earth was struck by a smaller space body.  Much of the material from both bodies, especially their cores combined to form a new version of the Earth.  The energy from the collision threw some material away from the Earth.  That material clumped together over time and became the Moon.

"Moonlight"  

Contrary to what many believe, the moon is not visible only at night.  This idea comes from the fact that the Moon is often the brightest object in the night sky.  In fact, what you are seeing is really the reflection of sun light off of the moon’s surface
Moon phases the moons position in orbit determines how it appears from earth.
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New Moon: 1 day.  You are facing the sun.  The face of the moon that you cannot see is in complete sunlight.
Waxing Crescent: Remainder of first week.  You see a thin crescent shape beginning to show more and more
First Quarter: 1 day at beginning of week 2.  Half of the near side of the moon is lit – sunlight on the right side
Waxing Gibbous: Remainder of second week.  The visible sunlight begins to increase, the near side of the moon is more than half lit but not completely
Full Moon: 1 day at beginning of week 3.  Halfway through the cycle the complete near side is lit
Waning Gibbous: Remainder of the third week.  The near side of the moon begins to decrease if you stand facing the moon the sunlight is actually behind you.  The dark part of the moon is the shadow of the earth in the sunlight
Third Quarter: 1 day at beginning of week 4.  The near side of the moon is only halfway in the sunlight and there is a quarter of the moon that is visible in the sunlight
Waning Crescent: Remainder of fourth week.  Less than half of the moon is visible and it id decreasing as it leads to a new moon once again.
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Eclipses

During a Lunar Eclipse the Moon appears to   go dark because it passes through the Earth's shadow.  The umbra is the darkest part around it is a spreading cone of light called the penumbra 

During a Solar Eclipse the Sun appears to go dark because it is blocked by the Moon.
Tides

· Just as the Earth has gravity that holds the Moon in orbit, the Moon has a gravitational pull on the Earth.  
· The moon's gravity pulls on the different parts of the Earth with different amounts of force.  

· The moon pulls hardest on the side of the earth nearest it
· A location moves past the different thickness of water as the earth rotates on its axis
· Another bulge forms on the side that is farthest from the moon because the moon pulls the center of the earth away from that side

· The water is thinnest in the middle between the bulges
High tide:  The thickest water produces the highest level
Low tide:  thinnest portion between the two bulges
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Latitude and Longitude:  When trying to pinpoint any location on the Earth, its latitude and longitude can be used.  Latitude and Longitude lines form a grid pattern on the Earth.  

 
Latitude-the distance in degrees north or south of the equator (which is at 0 degrees)
· The lines are parallel to the equator  

· They are evenly spaced betweenthe poles
· Latitude lines run horizontally.  

· They are measured up to 90° North and 90° South. 

Latitude lines are equidistant no matter what their location.  Latitude can be an indicator of climate because you can tell how near the equator or poles a location is.  Temperatures tend to decrease as you move away from the equator toward to poles because of the Sun's uneven heating of the Earth's surface.  

Longitude based on the line that stretches from the north pole to the south pole called the prime meridian
· Measured in degrees west or east of the prime meridian
Longitude lines are closer together near the poles and diverge near the equator.

Latitude and longitude degrees can be further broken down into "minutes and seconds" to help pinpoint a location.

Latitude and Longitude can be used to find any location on the Earth's surface.  

The Earth rotates at a rate of 15° longitude per hour.  
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The latitude and longitude of Buffalo, New York is:

42° 53' 11" N / 78° 52' 43" W

The Tropics of Cancer and Capricorn are 23.5° N and S, respectively.  The Sun is directly over them on the solstices.  The areas within these tropical latitudes experience very little seasonal variation in temperature and sunlight.  

The Arctic Circle and Antarctic Circle mark the areas nearest the poles with the largest seasonal differences in sunlight.
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Vocabulary
1. Rotation (Rotate)

2. Revolution (Revolve)

3. Gravity

4. Longitude

5. Latitude

6. Eclipse

7. Tides

8. Phases of the Moon

9. Orbit

10. Solar Eclipse

11. Lunar Eclipse

12. Stars

13. Planets

14. Comets

15. Asteroids

16. Light-year

Objectives

1. Compare the movement of different celestial objects

2. Describe the distance between objects in space using light years

3. Explain the role of gravity in keeping objects in space in rotation

4. Investigate theories on how the universe was formed

5. Examine Latitude and longitude

6. Use a magnetic compass to determine cardinal directions

7. Compare different types of maps

8. Observe evidence of the earth’s rotation (rising and setting of the sun, movement of the stars)

9. Determine the difference between reflected light and source of light

10. Observe track and record the phases of the moon

11. Explain the impact the moon has on the earth’s tides

12. Explain the cause of seasons on earth

13. Show how latitude and season affect the length of day
23.5°








