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1. Describe the surface of the Moon and what it 
is made of. 

2. What causes the seasons on Earth? 

3. What were the Apollo missions? 

4.  Write to explain the positions 
of the Sun, the Moon, and Earth during solar and 
lunar eclipses.

5.  Predict  Use what you know about velocity to 
predict the motion of a volleyball during a 
volleyball game. 

What did you learn?Vocabulary

lunar eclipse
orbit
revolve
rotate
solar eclipse
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Features Of  
The Sun and Moon

The Sun is the nearest star to Earth. It is so huge that a 
million Earths could fi t inside it! The Sun looks like a giant 
ball of  fi re in the sky. At one time, people thought it was a 
huge burning rock, similar to a piece of  coal on fi re. Actually, 
the Sun is neither burning nor solid. It is made of  a type of  super 
hot matter called plasma, which is similar to a gas. The plasma’s 
heat causes it to glow very brightly. Reactions between particles 
in the Sun’s core cause its intense heat. Temperatures in the core 
may reach 15,000,000ºC. 

sunspot

The Sun

Four hundred years ago, 
Galileo became the fi rst person 
to discover the dark spots on the Sun 
that we now call sunspots. 
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Reactions in the Sun’s core release massive amounts of  energy. 
Energy released in the core travels through layers of  plasma inside 
the Sun until it reaches the surface. Some of  this energy comes to 
Earth as light and infrared radiation. Light from the Sun illuminates 
our days and provides energy for green plants. Infrared radiation 
provides heat. Without the Sun’s heat, Earth would become colder 
than the North Pole.

The Sun’s outer layer, called the corona, is about 8,000,000 miles 
thick. Solar fl ares, which are powerful explosions of  gases, occur on 
the Sun’s surface. These fl ares create intense radiation. If  some of  
that radiation reaches Earth, it sometimes causes a magnetic storm. 
This disrupts radio communications on Earth. Other times the 
radiation causes auroras, which are colorful lights in the sky.

This aurora is caused 
by solar radiation 
interacting with Earth’s 
upper atmosphere.
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The Moon orbits Earth. 
Both Earth and the Moon 
rotate on an axis.

Earth’s Satellite

Phases of  the Moon
As the Moon revolves around Earth, it seems to have 

different shapes. But the shape of  the Moon does not actually 
change. What changes is the part of  the Moon’s lighted surface 
that is visible from Earth. The Sun always lights half  of  the 
Moon, but at different places in the Moon’s orbit different 
amounts of  the lighted area are visible from Earth. We call 
the different visible parts “phases.” 

The Moon is the closest body in space to our Earth. It is 
more than four billion years old! The Moon has no light of  
its own. Light from the Sun refl ects off  it, and that is the only 
way we can see it from Earth.

The Moon is Earth’s satellite. That means it revolves in 
an orbit around Earth. An orbit is the path that a body in 
space follows around another object.

It takes 27.3 days for the Moon to rotate, or spin, on its axis. 
It takes exactly the same amount of  time for the Moon to revolve, 
or complete its orbit around Earth. Because of  this, the same side 
of  the Moon faces Earth at all times. 
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Waning and Waxing
Just like Earth, one half  of  the Moon is always lighted by 

the Sun, while the other side is not. When none of  the lighted 
part is visible from Earth, we call it a new moon. As the Moon 
keeps moving in its orbit, we see more of  the part that is refl ecting 
sunlight. This is called waxing, which means “growing larger.” The 
Moon waxes until we see its entire lighted half, called a full moon. 
As the Moon continues in its orbit, the phases reverse. It appears 
to be getting smaller, or waning, until it becomes a new moon 
again. It takes about 29.5 days for the cycle of  Moon phases to be 
completed. 

Here you can see the phases of the Moon 
as it revolves around Earth. 

fi rst quarter

full moon

last quarter

new moon
Earth

the 
Sun
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The surface of  the Moon is mostly dust and rock. There is 
almost no atmosphere on the Moon. Without atmosphere to 
protect it from the Sun’s radiation, it can get very hot in sunlit 
areas. Also, without much atmosphere, very little heat is absorbed, 
so dark areas of  the Moon are extremely cold.

On the Moon’s surface, we can see dark gray plains. Early 
astronomers named these areas mare. Mare is a Latin word for sea. 
Early astronomers thought these areas were seas. We now know 
they are fl at plains of  cooled lava, but the name stayed. There are 
highlands around the craters and the seas. Craters are indentations 
of  different sizes left by meteorites that hit the Moon.

The darker parts 
are the “seas.”

Studying the Moon

crater
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In 1959 the fi rst spacecraft 
landed on the Moon. This Soviet 
vehicle, named Luna 2, did not have 
any humans on board. In 1969 Neil 
Armstrong was the fi rst person 
to step on the Moon. As he did it 
he said, “That’s one small step for 
man, one giant leap for mankind.” 
Armstrong and Edwin “Buzz” Aldrin 
brought back the fi rst samples from 
the Moon’s surface. Michael Collins, 
the mission’s pilot, remained in the 
spacecraft, orbiting the Moon.

From 1969 to 1972 there were six 
Apollo missions altogether. Twelve 
astronauts took pictures there and 
brought back rock and soil samples. 
During the last mission, the men 
stayed on the Moon for three days.

The lunar lander separated from 
a larger spacecraft and landed on 
the Moon’s surface. 

On July 20, 1969, the fi rst 
humans walked on the Moon.

The lunar rover let astronauts 
explore large areas of the Moon. 
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The Moon and Earth 
In Motion

Earth’s rotation on its axis 
causes night and day.

Only one half of Earth is lit by the 
Sun at a particular time. The other 
half is in darkness. That is why 
when it is daytime in the United 
States, it is nighttime in China.

Earth’s Rotation
As ancient people watched the sky from Earth, it looked as 

though the Sun was moving around our planet. The Sun seemed 
to rise in the morning, travel across the sky, and set in the evening.  
Eventually, people learned that Earth orbits the Sun, not the 
other way around!

Earth revolves around the Sun in an orbit, and it also rotates 
on its axis. It rotates every twenty-four hours. This rotation is 
what causes us to have night and day. 

Earth always rotates in the same direction. This is why the 
Sun appears to rise in the east and set in the west. Earth rotates 
from west to east. We see the Sun fi rst in the east because Earth 
is turning toward that direction.

It is daytime on 
this side of Earth.

It is nighttime on 
this side of Earth.
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In most places on Earth, there are more hours of  daylight 
during the summer than there are during the winter. This is 
caused by Earth’s tilted axis. Look at the diagram on page 8. 
Notice that the southern part of  the planet is tilted toward the 
Sun, while the northern part is tilted away. The parts of  Earth 
that are tilted toward the Sun have more daylight hours. The parts 
that are tilted away have fewer. 

This effect is greatest at the poles. When the North Pole is 
tilted toward the Sun, it gets sunlight twenty-four hours a day. 
The Sun is up all day for six months! When the North Pole is 
tilted away from the Sun, it is dark all the time. 

Have you ever seen the Moon during the day? Although we 
usually see the Moon only at night, it is often on your side of  
Earth during daytime. 

Earth’s orbit has the 
shape of an ellipse.

The Sun is not exactly 
in the middle of 
Earth’s orbit.
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Days, years, and seasons are caused by Earth’s motion. 
Days and nights are caused by Earth’s rotation on its axis. A day, 
about 24 hours, is the total time Earth takes to make one full 
rotation. A year, about 365 days, is the amount of  time it takes 
Earth to complete one revolution around the Sun. 

Earth revolves around the Sun following an elliptical path. 
Because Earth’s path is an ellipse, it is sometimes slightly closer 
to the Sun than at other times. People think that summer occurs 
when Earth is closer to the Sun. But this has nothing to do with 
the seasons. 

Seasons Change

When the North Pole 
tilts toward the Sun, 
the Northern Hemisphere 
of Earth has summer, 
and the Southern 
Hemisphere has winter.

The direction of Earth’s tilt 
on its axis causes the seasons.

In fall, neither pole tilts toward the Sun, 
so both the Northern and the Southern 
Hemispheres of Earth have mild temperatures.

June

March
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When the South Pole 
tilts toward the Sun, the 
Southern Hemisphere of 
Earth has summer, and the 
Northern Hemisphere has 
winter.

In spring, as in fall, neither pole tilts toward the Sun, 
and both hemispheres have mild temperatures.

September

December

The seasons are caused by the tilt of  Earth’s axis. The Sun 
warms the part of  Earth that is tilted toward it more than it does 
the side that is tilted away. The part that is tilted toward the Sun 
has summer, while the other part has winter. The tilt causes the 
temperature to change by changing the angle at which the Sun’s 
rays hit Earth. When part of  the planet is tilted toward the Sun, 
that part receives sunlight at a direct angle, delivering lots of  heat. 
When part of  Earth is tilted away from the Sun, the angle is less 
direct. The Sun’s rays are more spread out, so they do not warm 
that part as much. 
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The changing positions of  the Sun, the Moon, and Earth can 
cause solar and lunar eclipses. A solar eclipse is when the Moon 
passes directly between the Sun and Earth. Although the two 
bodies are not the same size, sometimes the Moon will block the 
Sun’s light for a while. The Moon crosses a little above or below 
the Sun because of  the tilt of  its orbit. But sometimes the orbit 
of  the Moon crosses exactly between the Sun and Earth. When 
the three bodies are in line, the Moon casts a shadow on Earth, 
blocking the Sun. The shadow has a small, dark center called the 
umbra, and a lighter outer part called the penumbra. When the 
Moon seems to block all the sunlight, we call it a total eclipse. 
Total eclipses are seen only in areas covered by the umbra. If  the 
Moon blocks only part of  the sunlight, we call it a partial eclipse. 
Partial eclipses can be seen in areas covered by the penumbra.

When the Moon gets into position for an eclipse, sometimes 
we see only the Sun’s corona. It looks like a bright glow around 
the Moon. At other times, the Sun is closer than usual, and 
the Moon is farther away than usual. Then the whole Sun does 
not seem to be covered by the Moon. This is called an annular 
eclipse. You can see the Sun in the shape of  a ring!

Here you can see the placement of the Sun, 
Moon, and Earth during a solar eclipse. 

Solar Eclipses

A total eclipse is seen in 
areas covered by the umbra. 

A partial eclipse is seen in areas 
covered by the penumbra. 

the Moonthe Sun Earth
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Solar Eclipses

These photographs show the different 
stages of an annular solar eclipse.

Here you can see the corona of 
the Sun during a solar eclipse. 

In an annular eclipse, 
a small part of the Sun 
can be seen around 
the edge of the Moon. 
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Date   Where the eclipse can be seen

March 29, 2006  Atlantic Ocean, northern Africa, central Asia

August 1, 2008  Arctic Ocean, Greenland, Russia, China

July 22, 2009  Arctic Ocean, Greenland, Russia, China

14025_05-20_FSD.indd   1314025_05-20_FSD.indd   13 5/12/05   5:11:46 PM5/12/05   5:11:46 PM





14

At certain times of  the year, the Sun, Earth, and Moon can 
line up to cast a shadow on the Moon. Up to three times a year, 
the full Moon moves through Earth’s shadow. When Earth blocks 
the sunlight from reaching the Moon, we call this a lunar ecl ipse. 
Lunar means “related to the Moon.” Lunar eclipses can be partial, 
total, or penumbral.

During a partial lunar eclipse, Earth’s shadow covers only part 
of  the Moon. During a total lunar eclipse, the shadow covers the 
entire Moon. During a penumbral lunar eclipse, the Moon moves 
through the outer edge of  Earth’s shadow and its light is only 
slightly dimmed.

A lunar eclipse can be seen from any part of  Earth that can 
see the Moon at that time. Scientists know when lunar eclipses 
will occur. In the chart on the opposite page, you can see when 
the next one will happen.

Lunar Eclipses

This is the placement of the Sun, the Moon, 
and Earth during a total lunar eclipse. 

The Moon is in 
Earth’s shadow.

Earththe Sun the Moon

The eclipse is visible from 
anywhere on the dark side of Earth.
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During a lunar eclipse, 
the Moon can look reddish. 

Lunar Eclipses

The photographs above 
show the different stages 
of a total lunar eclipse.

Date     Type of eclipse

October 17, 2005  partial

September 7, 2006  partial

March 3–4, 2007  total

August 28, 2007  total

February 21, 2008  total
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lunar eclipse an eclipse that occurs when Earth casts 
a shadow on the Moon

orbit a path that a body follows in space, usually 
around another body; for example, Earth 
moving around the Sun

revolve to move around an object in space in an orbit; 
for example, when Earth moves around the Sun

rotate to move around an axis; for example, 
when a top spins, or Earth spins in space

solar eclipse an eclipse that occurs when the Moon 
passes between the Sun and Earth, 
blocking the Sun’s light

16

Glossary
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1. Describe the surface of the Moon and what it 
is made of. 

2. What causes the seasons on Earth? 

3. What were the Apollo missions? 

4.  Write to explain the positions 
of the Sun, the Moon, and Earth during solar and 
lunar eclipses.

5.  Predict  Use what you know about velocity to 
predict the motion of a volleyball during a 
volleyball game. 

What did you learn?Vocabulary

lunar eclipse
orbit
revolve
rotate
solar eclipse
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