Chapter 17: Earth in Space
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Scientific Process Skills Focus

· There is a successful method to explore the natural world, which includes observing and recording accurate measurements, and then analyze and communicate the results.

Lesson 1: In what ways does Earth move?

I. Earth’s Orbit

a. The Sun, planets, moons, asteroids, and comets make up the Solar System.
b. Each planet moves in a path around the Sun, called an orbit. 
1. Gravity keeps the planets in their orbits traveling in an elliptical shape, or flattened circle.

c. One complete orbit around the Sun is called a revolution, which takes about 365 days, one year. 
1. The Moon revolves around Earth and takes about 28 days, which is about a month.
II. Day and Night

a. Earth, like all planets, spins which causes part of Earth to face the Sun (day time) and soon that same part of Earth faces away from the Sun (night time). 

b. Earth spins on an axis (imaginary center line). 
1. One complete spin on its axis is called a rotation and takes about 24 hours, or one day.
III. Earth’s Comfortable Temperature

a. Earth rotates quickly that it helps keep the temperature we need in order to live. 
b. Earth would have hotter days and colder nights if it rotated more slowly. 

c. Earth is also unlike other planets in that it has an atmosphere, which reflects some of the Sun’s rays, keeping Earth from getting too hot. 
1. The atmosphere also traps some of the Sun’s rays, keeping Earth from getting too cold.
IV. The Pattern of Seasons

a. Earth always tilts the same way as it orbits the Sun causing different parts of Earth to face the Sun during different seasons. 

1. This means the number of daylight hours change during the year, there are more daylight hours in summer and fewer daylight hours in winter.

b. Earth’s tilt also causes light from the Sun to hit parts of Earth at different angles creating its climate due to the amount of sunlight an area receives.

c.  The equator receives the most direct sunlight and the Sun’s rays are more spread out when they hit the poles. 
1. This tilt of Earth’s on its axis causes the poles to have a colder climate than the equator.
V. Earth’s Seasons

a. There are four seasons in the Northern and Southern Hemispheres: spring, summer, fall, and winter.
1. If it is summer in the Northern Hemisphere, it is winter in the Southern Hemisphere because of the tilt of the axis.

b. The North Pole is closest to the Sun on the first day of summer; likewise the South Pole is closest to the Sun on the first day of winter.
Chapter 17 Lesson 2: What are the parts of the Solar System?

I. The Solar System

a. All nine planets are part of the solar system that orbit the Sun. The inner planets are closer to the Sun, so their orbits are smaller and can complete a revolution quickly. 
1. Mercury: This planet is closest to the Sun and is a small, rocky planet with many craters and takes the least amount of time to orbit the Sun.

2. Venus: Hot clouds cover the surface of this rocky planet.

3. Earth: Earth is solid and rocky, with water and ice covering 75% of its surface and a thin layer of atmosphere surrounding it.

4. Mars: This planet is rocky and red soil covers this planet, sometimes called the “Red Planet.”

c. Outer planets are farther from the Sun and they move more slowly than the inner planets, so their orbits take longer, meaning their years last longer.

1. Jupiter: Jupiter is the largest “gas giant” (mostly made of hydrogen, helium, and other gases).

2. Saturn: Saturn like all gas giants has rings of rock, dust, and ice and has the most rings.

3. Uranus: Methane gas gives this gas giant its blue-green color.

4. Neptune: Neptune is also a gas giant, and gives off more energy than it gets from the Sun.

5. Pluto: Pluto is a small, rocky planet about the size of Earth’s moon. Pluto, farthest from the Sun, is the smallest and coldest planet in the Solar system.

II. Visiting the Planets

a. Scientists use space probes to explore the planets. A space probe is a spacecraft that has instruments and cameras to collect information about the planets; like Venera 7 sent to Venus, Mariner 10 sent to Mercury, Spirit and Opportunity sent to Mars.

1. Mercury has almost no atmosphere. Its temperature can be as cold as –170°C or as hot as 970°C.

2. Venus has a thick, cloudy atmosphere made of poisonous gases. The clouds trap the Sun’s heat, so the planet’s temperature is the same day and night.

3. Mars has a very thin atmosphere made mostly of carbon dioxide. It also has very large volcanoes and polar ice caps.

4. Jupiter, Saturn, Uranus, and Neptune are the four gas giants. These gas planets have many moons and rings. Jupiter is the largest gas giant. Saturn is the least dense of all the planets. Uranus is a blue-green gas planet with its axis tilted the most. Neptune is a deep blue gas planet.

5. Pluto is made of rock and ice, and is the smallest and coldest planet. Its moon is almost the same size as it is, which is why it is sometimes called a “double planet”. Scientist recently claimed that Pluto was not considered a planet anymore, but a space body orbiting the Sun in our Solar System.

Lesson 3: What are comets and asteroids?

I. Comets

a. A comet is a frozen mass of ice and dust that orbit the Sun.

b. They are much smaller than planets and come from areas beyond Pluto.

c. Every year, several comets travel into the solar system moving in very long, oval paths and only a few are large enough to be seen without a telescope just before sunrise.

d. A comet has three main parts:

1. Nucleus: This is the center of a comet. It is very small and made of dust and ice and exists when the comet is close or far from the Sun.

2. Coma: The coma is a huge cloud of dust and evaporated gases that surround the nucleus. It forms when the comet gets close to the Sun. The Sun melts the nucleus and the coma makes the comet look bright and fuzzy.

3. Tails: A comet has two long tails. The ion tail is made of gases and glows. Ion tails are thin and blue. The dust tail is made of dust that comes from the nucleus as it melts. A dust tail is wide and yellow.
II.
Asteroids

a. Unlike a comet, an asteroid is a rocky mass that orbits the Sun.

1. Asteroids are smaller than planets; sometimes they are called minor planets.

b. Unlike comets, most asteroids orbit in the asteroid belt, an area between Mars and Jupiter.

1. Jupiter’s gravity is what holds the asteroids in the asteroid belt.
III. Meteors. Meteoroids and Meteorites 

a. Meteoroids are small asteroids and can be the size of a very large rock but most are the size of pebbles or grains of sand.

b. Shooting stars are not really stars; they are meteors and form when a meteoroid hits the Earth’s atmosphere.

c. The meteoroid heats up quickly and gets so hot that it glows as a streak of light. Very bright meteors are called fireballs.

d. Most meteors burn up before they hit Earth’s surface, but some meteors do not burn up completely and may fall to Earth.

e. A meteorite is a piece of a meteor that lands on Earth and most are small. The largest known meteorite fell in Africa and weighed 60 tons.

Lesson 4: What is known about the moon?
I. Traveling with Earth

a. The moon is smaller than Earth (1/4 Earth’s size) and has no atmosphere, air, or water.
b. We consider the moon as a satellite because a satellite is any object that orbits another object.

c. The Moon is Earth’s only natural satellite. Earth’s other satellites are man-made.

II. The Moon’s Surface

a. The surface of the Moon is rocky with craters, valleys, mountains and plains.

b. Rocks or comets that hit the Moon made these craters and last millions of years because there is no air or water to wear them away like Earth’s craters.

III. Looking at the Moon

a. The “near side” always faces Earth because the Moon’s spin and orbit happen at the same speed.
b. It takes about 29 days for the Moon to revolve around Earth and it also takes 29 days for the Moon to spin once on its axis.

c. In 1969, US astronaut Neil Armstrong was the first human to walk on the Moon and see the “far side”; so far 12 people have walked on the Moon.

IV. Phases of the Moon

a. The moon does not make its own light, it reflects the Sun’s light.

b. Moon phases are the shape of the lit side of the Moon that we can see.

c. The phases of the Moon are predictable as they repeat about every 29 days, due to the position of Earth, the Moon and the Sun.

1. New Moon: The Moon is passing between Earth and the Sun. Its sunlit side is facing away from Earth.

2. Crescent Moon: A small piece of the Moon’s sunlit side faces Earth.

3. First Quarter Moon: Half of the Moon’s sunlit side faces Earth. This happens about a week after the New Moon.

4. Full Moon: Earth is between the Moon and the Sun. This Moon’s entire lighted side faces Earth. This happens about two weeks after the New Moon.

V. High and Low Tide

a. Most places on Earth have two high tides and two low tides each day caused by the Moon’s gravity.
b. Earth’s land, water and air are pulled toward the Moon by gravity making the ocean rise and fall.

c. Along the coast, the shape of the land affects the tides.

d. In many places, high tide is about two meters (six feet) higher than low tide and in some place the difference is much great.

1. Tidal differences are much less during “neap tides” because the Sun pulls on Earth at a greatly different angle from the Moon.

e. The Sun’s gravity also affects tides slightly; however, the Sun is very far away.

f. Tides also change with the Moon’s phases, so tides are highest during a Full Moon or a New Moon.

1. At these times, the Sun, Earth, and the Moon line up. The gravity of both the Moon and the Sun pull in the same direction.

