Gravity and the Structure of the Universe
0 students can view this article in their library.

Freckle Level: 9A
The universe is the totality of everything; it is all of space and
time and everything that exists now, that has ever existed, and
that will ever exist. Before the origin of the universe, there was
no space, matter, or even time. It can be mind-bogglingly difficult
to conceive of such a thing. The universe is composed of stars,
planets, galaxies, and all other forms of matter and energy.
Dating from the early twentieth century, scientists have
hypothesized that the universe is continually expanding at an
ever increasing rate. So where do we fit in this endless expanse?
Our home planet, Earth, is the third planet from the sun in our
solar system in the Milky Way galaxy.

Writing
Skills: Informative, Writing Conventions
What role does gravity play in our
solar system, galaxy, and universe
at large? Use details from the text
to support your response.

Vocab
proximity
momentum
classiﬁed
crucial

Reading
Skills:
Thousands of galaxies

RI.3: Analyzing Connections
RI.7: Presentation of Content

What is a Solar System?
A solar system is composed of a star and the objects that orbit it,
such as planets, dwarf planets, moons, comets, and asteroids.
There are some solar systems that have more than one star. A
solar system with two stars is called a binary star system, and a
system with three or more stars is called a multi-star system.
Our solar system is made up of one central star, the sun, and
everything that revolves around it: the eight planets (Mercury,
Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune) and their
natural satellites (often called moons), dwarf planets and their
natural satellites, asteroids, comets, and smaller debris.

RI.3: Analyzing Connections
How are binary star solar systems
similar to and different from multistar solar systems? Select all that
apply.

Both contain at least two or
more stars.
Both systems contain exactly
one star around which other
objects rotate.
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Binary star systems do not have
any stars, while multi-star
systems are centered around
one star.

A diagram of our solar system

The Impact of Gravity
Gravity is the force which keeps the planets (and everything else)
orbiting the sun. Gravity pulls objects together. Every object that
has mass has a gravitational pull. On Earth, gravity is what keeps
us on the surface of the planet and from floating off into space.
In space, gravity is what draws objects toward the center of
planets, and causes objects to rotate around each other. The
larger the mass of an object, the more gravity it has. Proximity
also creates stronger gravity- the closer an object is to another
object, the stronger the gravitational pull. In this way, gravity
creates the orbits of solar systems.
For instance, our sun has an extremely large mass; thus, it has a
very strong gravitational pull. As planets move in our solar
system, they are pulled nearer toward the sun by its gravity.
According to the laws of physics, the planets, like any object, will
stay in motion unless another force acts on them, pushing or
pulling them. If there were no gravity from the sun acting on the
planets, they would move throughout space in a straight line.
Now, as a planet moves, it is caught in a push-pull between
staying in a straight line and the force of gravity from the sun.
This push-pull causes a planet’s orbit around the sun. The same
phenomenon is what causes the moon to orbit relatively more
massive Earth.

A binary star system contains
two stars, while a multi-star
system contains three or more
stars.

Report issue

RI.3: Analyzing Connections
How does the text make a
connection between the different
types of galaxies?

The author ﬁrst describes
various types of galaxies (dwarf,
spiral, elliptical, irregular), based
on their content; then the author
provides an overall deﬁnition for
a galaxy.
The author ﬁrst deﬁnes what a
galaxy is (the stars, solar
systems, dust, and matter held
by gravity); then the author sorts
various galaxies by size and
shape.
The author shows why galaxies
are important in holding the
universe together, regardless of
the type.
The author does not describe
more than one type of galaxy in
this text.

Report issue
The planets of our solar system orbiting the sun
Earth, like the other planets in our solar system, also rotates on
its own axis. This is due to inertia, the tendency of moving
objects to continue in a straight line unless they are acted on by
an external force. When big clouds of interstellar gas and dust
collapse, it results in the creation of stars and planets. The gas
and dust in these clouds are in constant motion, as is the cloud

RI.3: Analyzing Connections
Which statements below are true
about gravity? Pick 2.
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itself. When the cloud collapses, it splits into smaller pieces which
retain some of the original momentum of the cloud.
Gravitational forces flatten these smaller pieces into spinning
disks, creating the planets as we know them today.
Since every object in our solar system was formed from the same
disk, the momentum caused everything to spin in the same
direction. Since no external forces have acted upon the planets
to stop them, they continue to spin. Venus and Uranus, however,
spin differently than the other planets in the solar system, likely
due to large impacts with other objects that knocked them off
course.

Gravity is only found in certain
galaxies, not all (namely in
elliptical and dwarf galaxies).
The sun is the only object in our
solar system large enough to
exert a force of gravity.
Every object that has any sort of
mass exerts some force of
gravity on other objects near it.
The strength of an object’s
gravitational force depends on
its size and distance to other
objects.
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Earth’s rotation on its own axis

What is a Galaxy?
A galaxy is a system made up of billions of stars and their solar
systems, interstellar gas, dark matter, and dust, bound by
together gravity. Most galaxies are also bound to other nearby
galaxies by gravitational force. Clusters of galaxies can have from
hundreds to thousands of galaxies within them. Galaxies are
found in a range of different shapes and sizes, ranging from
dwarf galaxies with a few hundred million stars to giant galaxies
containing one hundred trillion stars.

RI.7: Presentation of Content
If the author wanted to explain how
scientists learn about the universe,
what media could they have used?

A picture of a scientist’s lab coat,
to show how scientists have to
dress for safety
A picture of a scientist at home,
to show that they are just like
other people
A video or audio recorded
interview with a scientist that
focuses on their process

A dwarf galaxy
Our solar system is located in the Milky Way galaxy. At night,
when you look up at the sky, all of the stars that you’re seeing are
part of the Milky Way. The Milky Way is classified as a spiral
galaxy that contains approximately 100 billion stars. We live in
one of the Milky Way’s outer spiral arms.

A timeline outlining the kinds of
degrees and education it takes
to be a scientist at NASA
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RI.7: Presentation of Content
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What role does the diagram of the
solar system play in the article?

It helps the reader understand in
which direction the sun’s force of
gravity works.

The Milky Way galaxy
Along with spiral galaxies, there are also smooth, oval shaped
galaxies, known as elliptical galaxies. Galaxies that don’t fit any of
these classifications are called irregular galaxies. Most galaxies
are organized into groups, clusters, and superclusters by
gravitational force. No one is sure exactly how many galaxies
exist in the observable universe, and estimates range from 200
billion to 2 trillion.

It helps readers visualize
descriptions from the section
“What is a Solar System?.”
It helps readers compare our
solar system to other solar
systems in the galaxy.
It shows why gravity is important
to our solar system.

Report issue

A spiral galaxy
Since the universe does not have an end and is constantly
expanding, there will always much more to learn. The
understanding of gravity and the laws of physics have been
crucial in explaining why bodies in space interact with each other
the way that they do. Scientists have made incredible strides in
astronomy in the past few hundred years, going from the belief
that the sun revolves around the earth to putting people on the
moon and sending satellites to distant planets. Even with this
insight, there are still many things that we don’t know. Maybe in
the future we will confirm things that might seem unbelievable to
us now, like life as we know it on other planets or the existence
of alternate universes.
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