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Earth in Space
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In one or more paragraphs, identify the two major ways Earth moves in space. Then,
explain (in detail) how the tilt of Earth’s axis affects the seasons.
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Phases and Eclipses
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In one or more paragraphs explain (in detail) how interactions of the moon, Earth, and the sun cause the phases of the moon and eclipses.
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How Does Earth Move?

Earth moves in space in two major ways:

one year. Earth’s path, or orbit, around the sun is an

rotation and revolution. Rotation is the spinning

ellipse. The ellipse brings the planet closest to the sun

of Earth on its axis. Earth’s axis is an imaginary line

in January.

that passes through Earth’s center and the North

and South poles. The rotation of Earth causes day

People of many cultures have used the motions

and night.

of Earth and the moon to establish calendars.

A calendar is a system of organizing time that

Revolution is the movement of one object around

defines the beginning, length, and divisions of

another. One revolution of Earth around the sun is

a year.
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What Causes Seasons?

Near the equator, sunlight hits Earth’s surface from

The sun appears farthest north or south of the

almost overhead. Near the poles, sunlight arrives at

equator twice each year. Each of these days is

a steep angle. As a result, near the poles sunlight is

called a solstice. In the Northern Hemisphere, the

spread out over a greater area. That's why it is warmer

summer solstice occurs around June 21. That is the

near the equator than near the poles.

longest day of the year in the Northern Hemisphere

and the shortest day in the Southern Hemisphere.

If Earth’s axis were straight up and down relative to

Similarly, around December 21, the winter solstice

its orbit, temperatures in an area would remain fairly

occurs in the Northern Hemisphere, while the summer

constant year-round. There would be no seasons.

solstice occurs in the Southern Hemisphere. Halfway

However, Earth’s axis is tilted at an angle of 23.5° from

between the solstices, neither hemisphere is tilted

the vertical. So as Earth revolves around the sun, the

toward the sun. Each of these days is called an

north end of its axis is tilted away from the sun for

equinox. On an equinox, the noon sun is directly

part of the year and toward the sun for part of the

overhead at the equator, rises due east, and sets

year. Earth has seasons because its axis is tilted

due west.

as it revolves around the sun.





image3.jpeg
/ﬁ )

What Causes the Moon’s Phases?

The different shapes of the moon you see from Earth

moon, Earth, and the sun cause the phases of

are called phases. Phases are caused by the motions

the moon. The phase of the moon you see depends

v

of the moon around Earth. As the moon orbits Earth,

on how much of the sunlit side of the moon faces

the relative positions of the moon, Earth, and the sun

Earth.

change. The changing relative positions of the
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What Are Eclipses?

The moon’s orbit around Earth is slightly tilted with

During a solar eclipse, the sun’s light is completely

respect to Earth’s orbit around the sun. As a result,

blocked to people within the umbra. They see a total

the moon travels above and below Earth’s orbit.

solar eclipse. Part of the sun’s light remains visible in

But on rare occasions, Earth, the moon, and the

the penumbra. So people within the penumbra see a

sun line up.

partial solar eclipse.

When an object in space comes between the sun and

A lunar eclipse occurs at a full moon when Earth

a third object, it casts a shadow on that third object,

is directly between the moon and the sun. During

causing an eclipse to take place. There are two types

a lunar eclipse, Earth blocks sunlight from

of eclipses: solar eclipses and lunar eclipses. reaching the moon. Lunar eclipses occur only when

there is a full moon, because the moon is closest to

A solar eclipse occurs at a new moon when the Earth at that time.

moon passes directly between Earth and the sun,

blocking sunlight from Earth. The moon’s shadow Earth’s shadow also has an umbra and penumbra.

then hits Earth. When the moon is in Earth’s umbra, you see a total

lunar eclipse. For most lunar eclipses, Earth, the moon,

The moon’s shadow has two parts. The darker part is and the sun are not quite in line, and only a partial

the umbra. The larger, lighter part is the penumbra. lunar eclipse occurs.
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