
Chapter 1  Astronomy
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Revisit the Big Ideas in Astronomy
In this chapter, you looked at the universe, galaxies, solar systems, stars, asteroid belts, and planet 
and moon systems. These are the largest systems known to science. They are also very complex. 
Their processes involve huge amounts of matter and energy. Like all systems, they contain parts 
of various sizes. 

The spatial scale of the universe is truly immense. It extends across trillions of light-years and 
contains hundreds of billions of galaxies. There is a vast amount of space between the components. 
A good way of exploring the connections among the parts is to think about what might happen if 
one part were taken away. Remember that a system is greater than the sum of its parts. 

All systems have some kind of structure or shape. The structures of major systems in astronomy 
are controlled by the laws of physics. Gravity and its relationship to matter often play a central 
role. Examining the structures of systems using physics can reveal important clues about the 
factors that control the systems. 

Motion is a common process in 
the universe. The universe has 
been expanding outwards since 
the big bang. The solar system 
is moving within the Milky 
Way Galaxy. The 24-hour 
revolution of Earth controls the 
length of night and day. The 
Moon’s orbit is a controlling 
factor for Earth’s ocean tides. 
Earth’s orbit defines the length 
of the year and the appearance 
of stars in the night sky.

When you think of energy 
in the universe, stars come 
to mind. Electromagnetic 
radiation is energy produced 
from matter in stars. The life 
cycles of stars illustrate that 
the universe is a very dynamic 
place. Stellar processes can have 
far-reaching effects on local 
planetary systems. For example, 
they can warm the surfaces of 

Earth/Space Science

Systems Thinking
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Why is there an Earth/Space Science Systems Thinking?
This section examines the ways in which Earth can be viewed as a whole and unified 
system. It highlights the interactions and interrelationships among the various parts of 
the Earth system that you studied throughout the chapter. Within this section, you will 
be asked to think about how Earth’s main spheres are interconnected. You will do this by 
considering the ways in which matter and energy flow through the Earth system. You will 
also recognize the different ways in which Earth’s processes occur over time and space.

The remnants of the death of a star.
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Systems Thinking Questions
1. What are the major parts of the solar system and galaxy? Describe each part and 

its location.

Asking questions such as, “What are the major parts of our solar system and 
galaxy?” will make you think about what a system does and which parts perform 
key processes. You will have to consider the importance of larger or smaller systems. 
You might want to think about where the different parts are as well. 

2. What were/are the major processes in the solar system and galaxy?

Asking questions such as, “When do stars and planets form?” or “How are solar 
systems recycled?” helps you to figure out the relationships among major Earth 
system processes. You will have to determine which processes have played a 
dominant role. Because astronomical systems continue to change over time, you will 
also have to evaluate recent astronomical phenomena. 

a)  Describe the major ways that matter changes in the solar system and galaxy.
Matter lies at the heart of systems. It often moves from one place to another. It 
also changes, sometimes between states of matter or in other physical ways.

b)  Describe the role of energy in the system.
Energy drives systems. All systems require a source of energy for them to operate. 
As systems do work, energy from the source is transformed to different kinds 
of energy.

3. Over which spatial scales do the solar system and galaxy operate?

Scientists also like to look at different scales in the same system to seek patterns about 
how things work. In astronomy, many different scales are relevant. For example, 
consider those of hydrogen and helium, asteroids, moons, planets, and stars. Bigger 
systems cover larger regions, typically have more parts, and process more matter. 
However, smaller scale systems can sometimes play important roles as well.

4. Across what time scales do the solar system and galaxy operate?

Asking questions such as, “What is the life span of a main-sequence star?” or “How 
long does the birth of a galaxy take?” helps you to think more closely about the rates 
at which major systems develop.

5. How does the solar system and galaxy affect your community?

Earth has a place in the solar system and the galaxy. The biosphere itself is 
composed of matter from the same nebular disk that formed the Sun. Earth’s history 
is closely related to many processes at work in the solar system and galaxy. Think 
about the environment in which you live and how it is affected by processes in the 
solar system and the galaxy.

planets to the extent that life can exist. But, solar wind can also strip away a planet’s atmosphere. 
The explosion of a supernova is one of the most catastrophic releases of energy in the universe. 
Eventually, all stars run out of energy.

The gigantic spatial scales of the universe help scientists to look back in time. Looking across very 
long time scales, scientists can see that seemingly disconnected systems can affect each other. Time 
reveals an order to the universe. Stars, planets, and moons are not permanent features and their 
matter is transformed over time scales of billions of years.
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