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An equinox (EE kwuh nahks) occurs when the Sun is directly
above Earth’s equator. Because of the tilt of Earth’s axis, the Sun’s
position relative to the equator changes constantly. Most of the
time, the Sun is either north or south of the equator, but two
times each year it is directly over it, resulting in the spring and fall
equinoxes. As you can see in Figure 4, at an equinox the Sun
strikes the equator at the highest possible angle, 90°,

During an equinox, the number of daylight hours and night-
time hours is nearly equal all over the world. Also at this time,
neither the northern hemisphere nor the southern hemisphere
is tilted toward the Sun.

In the northern hemisphere, the Sun reaches the spring
equinox on March 20 or 21, and the fall equinox occurs on
September 22 or 23. In the southern hemisphere, the equinoxes
are reversed. Spring occurs in September and fall occurs in March.

As you have learned, Earth is a sphere
that rotates on a tilted axis. This rotation causes day and night.
Earth’s tilted axis and its revolution around the Sun cause the
seasons. One Earth revolution takes one year. In the next sec-
tion, you will read how the Moon rotates on its axis and revolves
around Earth.
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Earth is a slightly flattened sphere that rotates
around an imaginary line called an axis.

Earth has a magnetic field, much like a bar
magnet.

The magnetic axis of Earth differs from its
rotational axis.

Earth revolves around the Sun in an elliptical
orbit.

The tilt of Earth’s axis and its revolution cause
the seasons.

Solstices are days when the Sun reaches its
farthest points north or south of the equator.

Equinoxes are the points when the Sun is
directly over the equator.
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why Aristotle thought Earth was spherical.
rotation and revolution.

how Earth’s distance from the Sun changes
throughout the year. When is Earth closest to the Sun?

why it is summer in Earth’s northern hemisphere
at the same time it is winter in the southern hemisphere.

Table 1 lists Earth’s distance from the
Sun as an average. Why isn't an exact measurement
available for this distance?
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The terms dlockwise and counterclockwise are
used to indicate the direction of circular motion. How
would you classify the motion of the Moon around
Earth as you view it from above Earth’s north pole?
Now try to classify Earth’s movement around the Sun.

SECTION 1 Earth J & 45
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Visit for Web
links to information about the
5easons.

Make a poster
describing how the seasons differ
in other parts of the world. Show
how holidays might be celebrated
differently and how farming might
vary between hemispheres.
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An equinox (EE kwuh nahks) occurs when the Sun is directly
above Earth’s equator. Because of the tilt of Earth’s axis, the Sun’s
position relative to the equator changes constantly. Most of the
time, the Sun is either north or south of the equator, but two
times each year it is directly over it, resulting in the spring and fall
equinoxes. As you can see in Figure 4, at an equinox the Sun
strikes the equator at the highest possible angle, 90°,

During an equinox, the number of daylight hours and night-
time hours is nearly equal all over the world. Also at this time,
neither the northern hemisphere nor the southern hemisphere
is tilted toward the Sun.

In the northern hemisphere, the Sun reaches the spring
equinox on March 20 or 21, and the fall equinox occurs on
September 22 or 23. In the southern hemisphere, the equinoxes
are reversed. Spring occurs in September and fall occurs in March.

As you have learned, Earth is a sphere
that rotates on a tilted axis. This rotation causes day and night.
Earth’s tilted axis and its revolution around the Sun cause the
seasons. One Earth revolution takes one year. In the next sec-
tion, you will read how the Moon rotates on its axis and revolves
around Earth.
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Earth is a slightly flattened sphere that rotates
around an imaginary line called an axis.

Earth has a magnetic field, much like a bar
magnet.

The magnetic axis of Earth differs from its
rotational axis.

Earth revolves around the Sun in an elliptical
orbit.

The tilt of Earth’s axis and its revolution cause
the seasons.

Solstices are days when the Sun reaches its
farthest points north or south of the equator.

Equinoxes are the points when the Sun is
directly over the equator.
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why Aristotle thought Earth was spherical.
rotation and revolution.

how Earth’s distance from the Sun changes
throughout the year. When is Earth closest to the Sun?

why it is summer in Earth’s northern hemisphere
at the same time it is winter in the southern hemisphere.

Table 1 lists Earth’s distance from the
Sun as an average. Why isn't an exact measurement
available for this distance?
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The terms dlockwise and counterclockwise are
used to indicate the direction of circular motion. How
would you classify the motion of the Moon around
Earth as you view it from above Earth’s north pole?
Now try to classify Earth’s movement around the Sun.

SECTION 1 Earth J & 45
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in other parts of the world. Show
how holidays might be celebrated
differently and how farming might
vary between hemispheres.
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Sailors also noticed changes in how the
night sky looked. As they sailed north or south, the North Star
moved higher or lower in the sky. The best explanation was a
spherical Earth.

Today, most people know that Earth is spherical. They also
know all objects are attracted by gravity to the center of a spher
ical Earth. Astronauts have clearly seen the spherical shape of
Earth. However, it bulges slightly at the equator and is somewhat
flattened at the poles, so it is not a perfect sphere.

Earth’s axis is the imaginary vertical line around
which Earth spins. This line cuts directly through the center of
Earth, as shown in the illustration accompanying Table 1. The
poles are located at the north and south ends of Earth’s axis. The
spinning of Earth on its axis, called rotation, causes day and night
to occur. Here is how it works. As Earth rotates, you can see the
Sun come into view at daybreak. Earth continues to spin, making
it seem as if the Sun moves across the sky until it sets at night.
During night, your area of Earth has rotated so that it is facing
away from the Sun. Because of this, the Sun is no longer visible to
you. Earth continues to rotate steadily, and eventually the Sun
comes into view again the next morning. One complete rotation
takes about 24 h, or one day. How many rotations does Earth com
plete during one year? As you can infer from Table 1, it completes
about 365 rotations during its one-year journey around the Sun.

Why does the Sun seem to rise and set?

Diameter (pole to pole) 12,714 km
Diameter (equator) 12,756 km
Circumference (poles) 40,008 km
Circumference (equator) 40,075 km
Mass 5.98 X 10%kg
Average density 5.52g/cm?
Average distance tothe Sun 149,600,000 km
Period of rotation (1 day) h, 56 min

Period of revolution (1year) 365 days, 6 h, 9 min

Earth's Rotation
Suppose that Earth's
rotation took twice as
long as it does now. In
your Science Journal, pre-
dict how conditions such
as global temperatures,
work schedules, plant
growth, and other factors
might change under
these circumstances.

Axis

SECTION1 Earth J & 41
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Sailors also noticed changes in how the
night sky looked. As they sailed north or south, the North Star
moved higher or lower in the sky. The best explanation was a
spherical Earth.

Today, most people know that Earth is spherical. They also
know all objects are attracted by gravity to the center of a spher
ical Earth. Astronauts have clearly seen the spherical shape of
Earth. However, it bulges slightly at the equator and is somewhat
flattened at the poles, so it is not a perfect sphere.

Earth’s axis is the imaginary vertical line around
which Earth spins. This line cuts directly through the center of
Earth, as shown in the illustration accompanying Table 1. The
poles are located at the north and south ends of Earth’s axis. The
spinning of Earth on its axis, called rotation, causes day and night
to occur. Here is how it works. As Earth rotates, you can see the
Sun come into view at daybreak. Earth continues to spin, making
it seem as if the Sun moves across the sky until it sets at night.
During night, your area of Earth has rotated so that it is facing
away from the Sun. Because of this, the Sun is no longer visible to
you. Earth continues to rotate steadily, and eventually the Sun
comes into view again the next morning. One complete rotation
takes about 24 h, or one day. How many rotations does Earth com
plete during one year? As you can infer from Table 1, it completes
about 365 rotations during its one-year journey around the Sun.

Why does the Sun seem to rise and set?

Diameter (pole to pole) 12,714 km
Diameter (equator) 12,756 km
Circumference (poles) 40,008 km
Circumference (equator) 40,075 km
Mass 5.98 X 10%kg
Average density 5.52g/cm?
Average distance tothe Sun 149,600,000 km
Period of rotation (1 day) h, 56 min

Period of revolution (1year) 365 days, 6 h, 9 min

Earth's Rotation
Suppose that Earth's
rotation took twice as
long as it does now. In
your Science Journal, pre-
dict how conditions such
as global temperatures,
work schedules, plant
growth, and other factors
might change under
these circumstances.

Axis
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Flowers bloom as the days get warmer. The Sun appears
higher in the sky, and daylight lasts longer. Spring seems like a
fresh, new beginning. What causes these wonderful changes?

You learned earlier that Earth’s rotation
causes day and night. Another important motion is revolution,
which is Earth’s yearly orbit around the Sun. Just as the Moon is
Earth’s satellite, Earth is a satellite of the Sun. If Earth’s orbit
were a circle with the Sun at the center, Earth would maintain a
constant distance from the Sun. However, this is not the case.
Earth’s orbit is an ellipse (ee LIHPS) an elongated, closed
curve. The Sun is not at the center of the ellipse but is a little
toward one end. Because of this, the distance between Earth and
the Sun changes during Earth’s yearlong orbit. Earth gets closest
to the Sun—about 147 million km away—around January 3.
The farthest Earth gets from the Sun is about 152 million km
away. This happens around July 4 each year.

What is an ellipse?

Does this elliptical orbit cause seasonal temperatures on
Earth? If it did, you would expect the warmest days to be in
January. You know this isn’t the case in the northern hemi
sphere, something else must cause the change.

Even though Earth is closest to the Sun in January, the
change in distance is small. Earth is exposed to almost the same
amount of Sun all year. But the amount of solar energy any one
place on Earth receives varies greatly during the year. Next, you
will learn why.

Earth’s axis is tilted
23.5° from a line drawn perpendicular
to the plane of its orbit. It is this tilt that
causes seasons. The number of daylight
hours is greater for the hemisphere, or
half of Earth, that is tilted toward the
Sun. Think of how early it gets dark in
the winter compared to the summer. As
shown in Figure 3, the hemisphere that
is tilted toward the Sun receives more
hours of sunlight each day than the
hemisphere that is tilted away from the
Sun. The longer period of sunlight is
one reason summer is warmer than
winter, but it is not the only reason.

Visit for Web
links to information about orbits
and ellipses.

Scientists compare
orbits by how close they come to
being circular. To do this, they use
a measurement called eccentricity.
A circle has an eccentricity of zero.
Ellipses have eccentricities that are
greater than zero, but less than
one. The closer the eccentricity is
to one, the more elliptical the
orbit. Compare the orbits of the
four inner planets. List them in
order of increasing eccentricity.

Figure 3 In summer, the north
ern hemisphere is tilted toward the
Sun. Notice that the north pole is
always lit during the summer.

Why is there a greater
number of daylight hours in the
summer than in the winter?

SECTION 1 Earth J ¢ 43
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Flowers bloom as the days get warmer. The Sun appears
higher in the sky, and daylight lasts longer. Spring seems like a
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You learned earlier that Earth’s rotation
causes day and night. Another important motion is revolution,
which is Earth’s yearly orbit around the Sun. Just as the Moon is
Earth’s satellite, Earth is a satellite of the Sun. If Earth’s orbit
were a circle with the Sun at the center, Earth would maintain a
constant distance from the Sun. However, this is not the case.
Earth’s orbit is an ellipse (ee LIHPS) an elongated, closed
curve. The Sun is not at the center of the ellipse but is a little
toward one end. Because of this, the distance between Earth and
the Sun changes during Earth’s yearlong orbit. Earth gets closest
to the Sun—about 147 million km away—around January 3.
The farthest Earth gets from the Sun is about 152 million km
away. This happens around July 4 each year.

What is an ellipse?

Does this elliptical orbit cause seasonal temperatures on
Earth? If it did, you would expect the warmest days to be in
January. You know this isn’t the case in the northern hemi
sphere, something else must cause the change.

Even though Earth is closest to the Sun in January, the
change in distance is small. Earth is exposed to almost the same
amount of Sun all year. But the amount of solar energy any one
place on Earth receives varies greatly during the year. Next, you
will learn why.

Earth’s axis is tilted
23.5° from a line drawn perpendicular
to the plane of its orbit. It is this tilt that
causes seasons. The number of daylight
hours is greater for the hemisphere, or
half of Earth, that is tilted toward the
Sun. Think of how early it gets dark in
the winter compared to the summer. As
shown in Figure 3, the hemisphere that
is tilted toward the Sun receives more
hours of sunlight each day than the
hemisphere that is tilted away from the
Sun. The longer period of sunlight is
one reason summer is warmer than
winter, but it is not the only reason.

Visit for Web
links to information about orbits
and ellipses.

Scientists compare
orbits by how close they come to
being circular. To do this, they use
a measurement called eccentricity.
A circle has an eccentricity of zero.
Ellipses have eccentricities that are
greater than zero, but less than
one. The closer the eccentricity is
to one, the more elliptical the
orbit. Compare the orbits of the
four inner planets. List them in
order of increasing eccentricity.

Figure 3 In summer, the north
ern hemisphere is tilted toward the
Sun. Notice that the north pole is
always lit during the summer.

Why is there a greater
number of daylight hours in the
summer than in the winter?
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