Study Guide for Test 4 (Earth, Moon & Sun)
Rotation & Revolution

· Rotation means spinning on an axis.
· Earth’s rotation takes about 24 hours. The rate is 15 degrees per hour.

· Earth’s rotation causes day and night, and this is why objects move across the sky from east to west.

· Revolution means orbiting another object.

· Earth’s revolution takes 365 ¼ days (1 year). The rate is 1 degree per day.

· Earth orbits counterclockwise.

· Foucault Pendulum appears to change direction due to earth’s rotation.
· Coriolis Effect (curve of wind/water) happens due to earth’s rotation.

· Constellation visibility changes with the seasons due to earth’s revolution.

Moon’s Phases

· Phases are caused by the revolution of the moon and the changing positions of the earth, moon, and sun.

· New moon (no light visible) occurs when the moon is between the earth and sun.

· Moon orbits counterclockwise.

· Order of phases: new, waxing crescent, 1st quarter, waxing gibbous, full, waning gibbous, 3rd quarter, waning crescent

· Gibbous shape is greater than a half circle. Crescent shape is less than a half circle.

· Waxing is when more light is seen each night. Light is on the right.

· Waning is when less light is seen each night. Light is on the left.

· Moon’s revolution takes 27.3 days.

· Moon’s phases take 29.5 days.

Eclipses

· Lunar eclipse occurs when the moon moves into Earth’s shadow.
· Full moon, night-time half of earth can see it, lasts one hour

· Solar eclipse occurs when the moon comes between the earth and sun, so that moon’s shadow falls on earth. Sun 400x bigger and 400x farther compared to moon.

· New moon, only small area can see it, lasts 7 minutes

· Umbra is totally black central shadow. 

· Penumbra is a partial outer shadow. This causes partial eclipses.

· Eclipses only happen every 6 months somewhere in the world because the moon’s orbit is tilted and it doesn’t line up perfectly most months.

Tides

· Tides are caused by the gravitational pull of the moon.

· High tides will be in line with the moon, on both sides of earth. Low tides will be at right angles to the high tide locations. 2 highs and 2 lows on earth at any point in time.

· From one high tide to the next high tide takes 12 hours 25 minutes. So approximately 2 highs and 2 lows each day at one location.

· Spring tides (more extreme: higher highs, lower lows) happen with sun and moon work together at new and full moons.

· Neap tides (less extreme: lower highs, higher lows) happen with the sun and moon pull at right angles to each other at the quarter moons.

Seasons

· Insolation is incoming solar radiation (sunlight that hits earth’s surface).

· Intensity of insolation means the strength of the energy. More intensity = hotter

· Angle of incidence means the angle the light hits earth’s surface.

· Highest angle is 90 degrees (overhead) and this creates the most intense radiation.

· Lowest angle is 0 degrees (on horizon) and this creates the least intense radiation.

· As the angle of insolation increases, the intensity of insolation increases.

· Earth is closest to sun on December 21 (perihelion), so sun’s diameter looks largest.

· Earth is farthest from the sun on June 21 (aphelion), so sun’s diameter looks smallest.

· Distance does not cause seasons.

· June 21 = summer solstice = direct rays over 23.5 N = longest daylight hours

· December 21 = winter solstice = direct rays over 23.5 S = shortest daylight hours

· March 21 = spring equinox = direct rays over 0 N equator = 12 hours light and dark everywhere

· September 23 = fall equinox = direct rays over 0 N equator = 12 hours light and dark everywhere

· Seasons caused by tilt of axis (23.5 degrees), axis points in same direction, and revolution of earth around the sun
· In summer, northern hemisphere is tilted toward the sun.

· In winter, northern hemisphere is tilted away from sun.

· Southern hemisphere has opposite seasons.

Apparent Motions

· Objects move 15 degrees per hour due to rotation.

· Altitude = angle above horizon 
· Polaris’s altitude = the latitude of the observer (degrees North)

· Polaris does not move in the sky. Polaris is last star in the handle of the little dipper. The big dipper’s pointer stars can help you find it.

· Circumpolar constellations circle Polaris and never set. Counterclockwise motion.

· Percentage of circumpolar stars increases toward the poles with increasing latitude.

· Zenith = point directly overhead (90 degrees altitude)

· In New York, the sun is never at the zenith.

· Solar noon = time when the sun is at its highest point for that day. It will be toward the south, halfway across its path for that day. Shadow points north.
· Shadows point the opposite direction from the sun.

· Shadow length depends on the altitude of the sun. As the angle increases (sun gets higher), the shadow length decreases (shorter shadow).

· Dome diagrams: key things to remember:

· Some domes have north to the right and some have it to the left. In the northern hemisphere, the path of the sun will always tip down on the south side.

· Lowest path is December 21

· Highest path is June 21

· Path that rises due east and sets due west is for March 21 and September 23. (“due” means exactly)

· Sun rises in the east and sets in the west. 

· From March 22 through September 22, the sun rises north of due east and sets north of due west. From September 24 through March 20, the sun rises south of due east and sets south of due west.

· Solar noon will be when the path reaches its highest point along the top of the dome. If you are given numbers along the top of the dome, follow directions about how high the path should go.

· There will be 23.5 degrees separating paths for the solstices and equinoxes.

· Polaris will be toward the North and its altitude equals the latitude.

· Zenith is at the peak of the dome. 
· When drawing the sun’s path, always draw your line parallel to other paths. Make sure you have the rise and set points in the right spots. 

· To draw a particular date, first figure out between which solstice and equinox it takes place on a calendar, then estimate how far between those 2 lines it should be on the dome.
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