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Earth’s Axis and Rotations

This article is accessible to students only when assigned.

Freckle Level: 8A

As it journeys through space, the earth is constantly moving. It
orbits on an elliptical path around the sun. At the same time, it
also rotates around its own axis. While all of this is happening,
the earth’s moon makes its own orbit around the earth. This
complex relationship between the earth, moon, and sun creates
everything from the length of each day and night to the seasons,
tides, phases of the moon, and shadows.

The solar system, with the sun on the left and the earth in the
green orbit, third from the sun.

Earth’s Rotation Around the sun

The earth’s rotation around the sun is also known as the earth’s
orbit. Though it was once believed that the sun orbited around
the earth, astronomer Nicolaus Copernicus suggested in the
1500s that the earth actually revolved around the sun.

It is now widely understood that the earth orbits the sun on an
elliptical path. This orbit takes about 365 days, which is why the
length of one year on Earth is 365 days. During this time, the
earth travels 584 million miles around the sun at 67,000 miles
per hour in a counterclockwise direction.

This orbit happens because of the force of gravity the sun exerts
on the earth and the other planets in the solar system. Just like
the earth’s gravity pulls objects firmly onto its ground, the sun’s
gravity pulls the planets into their orbits. The sun is an incredibly
heavy and massive object. Thus, it has a stronger gravitational
force, which causes the planets to feel its effects.

Writing

Skills: Informative, Writing Conventions
Describe the relationship of
movements among the sun, the
moon, and the earth. How do
these bodies move in space, and
what effects do these movements
have on life on earth? Use details
to support your response.

Vocab

massive
extremely
intense
dramatically

Reading

Skills:

RI.2: Summarizing & Main Ideas

RI.3: Analyzing Connections

RI.2: Summarizing & Main Ideas

Which of the following statements

best represents the central idea of

the article?

Nicolaus Copernicus suggested
in the 1500s that the earth
actually revolved around the
sun.
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The earth orbits around the sun and also rotates on its own axis.
This causes the seasons.

The earth’s rotation around the sun is what causes the patterns
of the four seasons. It also determines which constellations will
be visible from the earth. These patterns are based on how close
parts of the earth are to the sun, and which part of the solar
system they are in during orbit. The earth’s orbit works together
with the earth’s rotation on its North-South pole axis to
determine winter, spring, summer, fall, and visible stars.

Earth’s Rotation On Its North-South

Pole Axis

As it moves around the sun, the earth is also rotating on its own
axis. The earth’s axis is an imaginary line that passes through the
North and South poles. The earth completes one rotation on this
axis every 24 hours. In this 24 hour period, every place on Earth
experiences the light of day and the dark of night. This rotation is
what makes the sun appear to rise in the east and set in the
west. Instead of being positioned straight up and down, the
earth’s axis is actually tilted at about a 24 degree angle.

The earth on its axis at 23.5 degrees.

The earth’s axis is tilted because of how mass is spread over the
planet. So many land masses and ice sheets exist in the Northern
Hemisphere that it causes the earth to tilt with the weight. Over
extremely long spans of time, earth’s tilt can vary between 21 and
24 degrees. When the earth’s tilt decreases, the earth is overall
further from the sun. Seasons become milder. Summers are
cooler and winters are warmer. When earth’s tilt increases, the
earth leans closer toward the sun. The seasons become more
intense with hotter summers and colder winters.

Report issue

RI.2: Summarizing & Main Ideas

Which of the following statements is

true about the text?
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RI.2: Summarizing & Main Ideas

Which of the following statements

best support the idea that the earth’s

orbit around the sun has important

effects? Select all that apply.

The earth’s axis is an imaginary
line that passes through the
North and South poles.

The complex relationship
between the movements of the
sun, the earth, and the moon
have important effects on life on
earth.

The tilt of the earth’s axis can
vary between 21 and 24 degrees,
causing changes in weather
patterns.

It contains mostly objective facts
about the solar system.

It contains mostly subjective
opinions about the solar system.

It contains mostly objective
opinions about the solar system.

It contains mostly subjective
facts about the solar system.
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This diagram shows how the earth’s tilt creates summer in one
hemisphere and winter in the other.

The earth’s tilt on its axis causes different amounts of light to
reach different parts of the earth depending on the time of year.
When the Northern Hemisphere is tilted toward the sun, it
receives more intense light from the sun. This results in warmer
spring and summer weather in the Northern Hemisphere during
that time. The opposite happens in the Southern Hemisphere,
which is further away.

On the other hand, the equator, which sits at the center of the
earth, is relatively close to the sun all year long. It experiences
long days and hot weather all year long. The North and South
Poles which are always pointed away from the sun are cold and
wintery all year long.

The Moon’s Rotation Around Earth

Just like the earth orbits around the sun, the moon orbits around
the earth. One full orbit of the moon around the earth takes
about 27 days. Since the force of gravity causes larger, heavier
objects to pull smaller, lighter objects toward them, the earth
pulls on the moon similar to how the sun pulls on the earth. This
careful balance keeps the moon orbiting 1,423,000 miles around
the earth at a rate of 2,288 miles per hour.

Just as the earth orbits around the sun, the moon orbits around
the earth.

Since the moon is visible in the night sky, it appears as though
the moon produces light. However, the moon’s light is actually
the sun’s light reflecting off of the moon. The earth’s orbit around
the sun changes the amount of light that can shine on the moon,

Report issue

RI.3: Analyzing Connections

According to the text, which of the

following relationships are affected

by gravity? Select all that apply.

Report issue

RI.3: Analyzing Connections

How is the earth’s rotation on its axis

different from its rotation related to

the sun? Select all that apply.

Just like the earth orbits around
the sun, the moon orbits around
the earth.

The earth’s rotation around the
sun is what causes the patterns
of the four seasons.

The earth’s orbit works to
determine winter, spring,
summer, fall, and visible stars.

The equator, which sits at the
center of the earth, is relatively
close to the sun all year long.

the relationship between the sun
and the earth

the relationship between the
earth and the moon

the relationship between tides
on Earth and the moon

the relationship between the
earth and the location of the
equator
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which is why the moon looks slightly different in the sky each
night. These changes in the moon’s appearance are called lunar
phases.

A simple illustration of the different moon phases throughout a
lunar cycle.

Every lunar phase cycle begins with a new moon, which can’t be
seen at all. Each lunar phase makes the moon appear bigger until
a full moon is visible in the sky. The moon then becomes smaller
with each phase until it returns to a new moon and starts the
cycle again.

On the left is a new moon, which can’t be seen from Earth. On
the right is a full moon, which is completely visible from Earth.

The moon also influences the ocean tides on earth. Tides
describe how the sea levels rise and fall compared to the land.
Depending on the force of gravity from the moon, sun, and earth,
the oceans experience different amounts of pulls, which causes
water levels to rise or fall.

Bay of Fundy at high and low tide.

During the new moon and full moon lunar phases, the sun, earth,
and moon are all arranged next to each other in space. This
increases the gravitational pull on the oceans, which in turn
increases the tides. In between each new and full moon are the

Report issue

RI.3: Analyzing Connections

What are the main relationships

between objects in space that this

article discusses in detail? Select all

that apply.
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The earth rotates around an
imaginary line on its axis, while it
moves in an elliptical path
around the sun.

Earth’s axis is tilted, but its path
around the sun is not.

Earth rotates in an elliptical
shape around its axis, and in a
diamond pattern around the
sun.

Both rotations affect day and
night on earth.

The earth’s rotation on its own
axis

The earth’s rotation around the
sun

The rotation of all planets in the
solar system around the sun

The moon’s rotation around the
earth
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first quarter and last quarter moon phases. The sun and moon
sit at right angles during these phases. This causes the sun’s
gravity to counteract the moon’s gravity, leading to weaker tides.

High tide and low tide depending on if the earth, sun, and moon
are in line or not

Overall, the earth’s orbit around the sun, the earth’s rotation
around its own axis, and the moon’s orbit around the earth all
work together. These forces create the conditions that lead to
day and night, seasons, tides, constellations, shadows, and more.
If the sun, earth, or moon changed their behavior in any way, it
could dramatically impact all of life on Earth.


