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Patterns of Motion

in the Solar System

5-PS2-1; 5-ESS1-1, 2

If you look up into the sky on a clear night, you might think that
Earth is alone in the universe. In fact, Earth is closely connected to
many objects in space. Earth is part of a system of planets, moons,
asteroids, and dwarf planets. At the center of the system is a star,
the sun. This system, called the solar system, contains many

force that pulls an object toward another.

planets that move in

Motions of Earth and the Moon pattérns around a star.

ave you ever wondered
hy Earth keeps moving
around the sun, or why
the moon doesn’t float
away? It’s all because

of gravity, a force that
pulls an object toward
another. The sun’s strong
gravity pulls on Earth
and keeps it moving in

a path around it. The
same thing happens
with the moon—Earth’s
gravity keeps it close
and makes it orbit our
planet. Without gravity,
everything would fly off
into space!

object. The moon’s axis is straight
straight up and down. It is tilted to

a
1
Earth’s axis To rotate is to spin on an

imaginary line.

An axis is an imaginary

The sun appears to move line through the center of
an object.
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As Earth and the moon rotate, they also revolve. That means that
they move in a path around other objects. These paths are called

orbits. The moon orbits, or revolves around, Earth. Earth orbits, or
revolves around, the sun. Gravity holds Earth and the moon in their
orbits.

To revolve is to move in
a path around another

Moon Moon’s orbit

Earth

Earth’s orbit

As Earth revolves around the sun,
moon revolves around Eart

Planet Rotation
(Earth time)*

Mercury 59 days
Venus 243 days
Earth 1day
Mars 1day

Which statement about the sun and Earth is

A As Earth revolves, it moves around the

B As Earth rotates, the sun moves/aroun

C As Earth revolves, the sun moves around Earth:

Jupiter 10 hours
Earth’s rotation makes the sun see . Saturn 11 hours

Uranus 17 hours

Neptune | 16 hours

revolves, or moves, aroun . ice D is incorrect.
Choice A is correct.

Planet | Revolution
(Earth time)*

Mercury | 3 months

Venus 7.5 months

Earth 1year

Mars 1.9 years

Jupiter 12 years

Saturn | 29.5 years

Uranus 84 years

Neptune | 165 years

*These are approximations.
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The length of a year is based on Earth’s revolution. It takes Earth
about 365 days to make one orbit around the sun. One orbit
around the sun equals one Earth year.

One year has four seasons: winter, spring, summer, and fall. We
have seasons because Earth’s axis is tilted. As Earth orbits the
sun, different parts of the planet face the sun. When the top half
of Earth is tilted toward the sun, the areas on the top half have
summer. This is because the top half receives more direct sunli
Those areas heat up.

The opposite is true in winter. During winter, the top half of Earth
is tilted away from the sun. As a result, the areas on the top half
receive less direct sunlight. They cool down. This is why eather
is generally warmer in summer and cooler in winter,

Fall

Winter

It is shortest in the middle of the day, whenthe sun™i
point in the sky. Also, notige how the<direction of the shadow

higher path in the sky. Summer shadews i iddle of the day
are the shortest of tfie-yea

Morning shadow
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Another pattern you can see is how the sun rises and sets at
different times during the year. The sun rises earlier and sets later
in the summer, making the days longer. The opposite is true for
winter. The sun rises later and sets earlier, making the days shorter.

SEASONAL CHANGES IN DAYLIGHT HOURS IN NEW YORK

Season | Average Sunrise | Average Sunset Average Dayligly/
Hours
Spring 6:30 a.m. 7:30 p.m. 13 hours
Summer 5:30 a.m. 8:30 p.m. 15 hours
Fall 6:45 a.m. 6:30 p.m. 11 hours 45 minutes
Winter 715 a.m. 5:00 p.m. 9 hours/@@utes

Remember, it's the rotation of Earth on its axis and the revolution
Earth around the sun that create patterns we can see.
sun “rises” in the east, but it's actually Earth’s rotation tha

the path of the sun in the sky!

Moon Phases

The moon seems to change shape from night to ni ometimes it
is a full, round ball. Other times it's just a sliver, or no moon/is seen
at alll These different shapes are called /moon phases.

Moon phases slowly
change over a month.

It takes about 14 days
for the moon to slowly
change from a new
moon, which we cannot
see, to a full moon.

First quarter

Waxing
gibbous

We always see the same
side of the moon. As the
moon revolves around
Earth due to gravity, it is
also slowly rotating.

Full
moon

Sunlight
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As the moon revolves around Earth, we see different parts of the
lit half of the moon. When the moon and the sun are on opposite
sides of Earth, we can see the entire lit half of the moon. The moon
looks full. When the moon is between Earth and the sun, we can
see only the dark half of the moon. When the moon is dark, we cal
it a “new” moon.

There is only one full
moon in most months.
When-there are two full

The phases of the moon are a pattern. They repeat every 29.5 d
That is about how long a month is. In fact, the length of month
based on the moon phases. Early calendars defined months as the
amount of time it took the moon to go through all of its phases.

One month is about as long as it takes for the moon to make one
revolution around Earth.

Ay's.

the moon’s phases. .
People create units

of time because units
make it easier to talk
about time. However,

le organize time many units do not line
ound the sun. A up exactly with the
around Earth. A movements of Earth and

Measuring Time

tate once. the moon. Most months
in our calendar are
I~ longer than 29.5 days.
Unit \ M Eq'}" to... Also, Earth orbits the
Second (s) \ < — sun in slightly more than
Minute W) / \ )}0 S 365 days. That is the
—\/ , reason we have leap
Hou/(hr) /1 \\V/ 60 min years. Every four years,
pay L/ 1 rotation of é\arth around its axis (about 24 hr) we add a day to our
\A<ee|< / ) / 7 days calendar to make up for
: the extra time it takes
Mo\h\ a Molutl(y( of the moon around Earth (29.5 days) Earth to orbit the sun.
Year 1/(evolution Earth around the sun (about 365 days)
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We divide years, months, and days into smaller units to make it
easier to keep track of time. We divide years into weeks, and we
divide days into hours. For the same reason, we divide hours into
minutes and seconds.

Constellations
Patterns of stars in the night sky are called constellations. As Earth : z
revolves around the sun, constellations appear in different partstof group of stars that forms

the night sky. The constellations people can see in the sky depend
on where Earth is in its orbit. For example, during the winter in
New York, you have to look south to see the constellation Orion.
During the fall, you have to look southeast. Constellations-also look e shape of one
different to people living in different places on Earth.

the constellation “Orion,”
after a hunter in Greek
thology. The Lakota,

a Native American tribe,
saw Orion’s belt as the
bottom of a chief’s hand.

New York Night Sky in June

the night. Ac
They onl

, the constellations themselves are not moving.
o’move begause Earth is rotating.
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Padma looks at the night sky just after sunset. She notices
a constellation near the horizon. Later that night, the same
constellation is higher in the sky. Explain why this happened.

Constellations seem to move because Earth is rotating. As Earth
rotates, different constellations become visible during the night. So,
Earth’s rotation makes the constellations seem to move.

@

The Distance of Stars
When you look at the night sky to find constellations, you might

< The apparent brightness
of huge stars can be
deceiving. They can
| appear tiny and dim

from Earth, but in reality,
they can be many times

N bigger than the sun. The

T~/ largest known star in

Our sun is the closest star hy it appears so . . .
yitapp the universe is UY Scuti,
which is 1,700 times
How bright a star /doks from Earth-is-ca arent brightness. larger than the sun. It
This depends on can’t be seen without a
telescope!

e how much light thees off

The true brightness, or
the absolute brightness,
of stars gives us a better
picture to compare
different stars. For
example, the true
brightness of UY Scuti

is 340,000 times more
than the sun’s!
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Later, if they know how far away the star is, they can also figure out
its true brightness.

The closest star to the sun, Proxima Centauri, is about four light-
years away. A light-year is how scientists measure huge distances
in space. It's the distance light travels in one year—about 9.5 trillio
kilometers (or nearly 6 trillion miles)! Most of the stars we see in
the night sky without a telescope are only a few hundred to a fe
thousand light-years away. Even though that sounds very far, those
stars are close compared to how big the universe is. All of them
are in a small part of our Milky Way galaxy, which is made up of
hundreds of billions of stars. So when we look up at night, we see
just a tiny part of our own galaxy, and the light from thgse stars has O-miles per hour), it
taken years to reach us! ould take you over ten
million’years to travel the
distance of a light-year!

Antares Betelgeuse

")

Aldebaran

0\

Sun

arguments, and models.

Try this experiment about Iigh;righ hess.

observations
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Instructions:
1. Turn off the lights in the room.

2. Stand next to the wall with the flashlight. Point the
flashlight directly at the wall and turn it on.

3. Move the flashlight 1 foot from the wall. Observe how
bright the light looks on the wall.

4. Move the flashlight 3 feet away from the wall. How doe
the light on the wall change?

5. Move it 6 feet away. What do you notice now?

Before you begin,
make a claim: How do

sleting
, revisit

What did you see?

You probably noticed that the farther away the flashlight got,

if it is far from Earth.

Activities like the flashlight experiment hel
to gather evidence to support your ideas

A claim is a statement
or answer that tells what
you believe or think.

[ ]

closer to Earth.
Evidence: The ﬂ

Evidence is facts or data
that support your claim.

Reasoning is the
explanation or
conclusion that connects
your evidence to your
claim.

make a claim, back it up with Scientific Argument
that connects the evidence to Claim

Il

Evidence

Il

Reasoning
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Why is it important to use evidence when explaining why the sun
looks brighter than other stars?

It’s important to use evidence so others understand that the sun
only appears brighter because it’s closer, not because it gives off
more light. Using data like distances and models helps prove that
apparent brightness depends on how far a star is from Earth.

o
$
%)

© The Continental Press, Inc. DUPLICATING THIS MATERIAL IS ILLEGAL. Unit 3 Earth and Space SCIence 103




It’s Your Turn

Please read each question carefully. For each multiple-choice que
circle the letter of the correct response. For a constructed-response
question, write your answer on the lines.

Base your answers to questions 1through 4 on the image below and on
your knowledge of science.

365 Days

~< . .
. : ~

~
s N

24/Hours , ! _Joo.

night sky from Earth?

A The constellations you i gl il be lower in
the winter.

the seasons.
C The constellations yourcan see in the.night sky will be brighter in

the summer.

the moo

2 Which of these escri@ role of gravity between Earth, the sun,

why we see different constellations each season.
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3 Which of these describes the movement of Earth on its axis?

A Shadows are longest in the middle of the day.
B Shadows are longest when the sun rises and sets.
C Shadows are shortest in the early hours of the day.

D Shadows are shortest when the sun is low in the sky.

4 Which of these describes Earth’s position when it is summer in
York?

A Earth’s axis is parallel to the sun.

B Earth’s revolution is closest to the sun.
C Earth’s axis is pointed towards the sun.
D Earth's revolution is farthest from the sun:

5 What did the flashlight model help show abou
A Light gets stronger the farther it travels.

B A star looks dimmer when it is closer.

He told his friend that the’star [ ot as bright, so
they must be smaller than the sun. Identify if Joels statement is correct

Answer:

Claim: </\\/
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