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Chapter 1: Thinking Like an Astronomer 
Describe the size and age of the universe and Earth’s place in it. 
Explain how astronomers use the scientific method to study the universe 
Show how astronomers use mathematics, including graphs, to find patterns in nature 
Describe our astronomical origins. 
 
Chapter 2: Patterns in the Sky – Motions of Earth and the Moon 
Describe how Earth’s rotation about its axis and its revolution around the Sun affect how we perceive 
celestial motions from different places on Earth. 
Explain why seasons change throughout the year. 
Describe the factors that create the phases of the Moon. 
Sketch the alignment of Earth, the Moon and the Sun during eclipses of the Sun and the Moon. 
 
Chapter 3: Motions of Astronomical Bodies 
Compare the geocentric and heliocentric models of the Solar System. 
Use Kepler’s Laws to describe how objects in the Solar System move. 
Explain how Galileo’s astronomical discoveries convinced him that the heliocentric model was correct. 
Describe the physical laws of motion discovered by Galileo and Newton. 
 
Chapter 4: Gravity and Orbits 
Explain the elements of Newton’s universal law of gravitation. 
Use the laws of motion and gravitation to explain planetary orbits. 
Explain how tidal forces from the Sun and Moon create Earth’s tides. 
Describe how tidal forces affect solid bodies 
 
Chapter 5: Light 
Describe the wave and particle properties of light and describe the electromagnetic spectrum 
Describe how to measure the chemical composition of distant objects by using the unique spectral lines 
of different types of atoms. 
Describe the Doppler effect and how it can be used to measure the motion of distant objects. 
Explain how the spectrum of light that an object emits depends on its temperature. 
Differentiate luminosity from brightness and illustrate how distance affects each. 
 
Chapter 6: The Tools of the Astronomer 
Compare how the two main types of optical telescopes gather and focus light. 
Summarize the main types of detectors that are used on telescopes. 
Explain why some wavelengths of radiation must be observed from high, dry and remote observatories 
on Earth or from space. 
Explain the benefits of sending spacecraft to study the planets and moons of our Solar System. 
Describe other astronomical tools that contribute to the study of the universe. 
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Chapter 7:  The Formation of Planetary Systems 
Describe how our understanding of planetary system formation developed from the work of both 
planetary and stellar scientists. 
Discuss the role of gravity and angular momentum in explaining why planets orbit the Sun in a plane 
and why the revolve in the same direction that the Sun rotates. 
Explain how temperature at different locations in the protoplanetary disk affects the composition of 
planets, moons and other bodies. 
Discuss the processes that resulted in the formation of planets and other objects in our Solar System. 
Describe how astronomers find planets around other stars and derive exoplanet properties. 
 
Chapter 8: The Terrestrial Planets and Earth’s Moon 
Describe how impacts have affected the evolution of the terrestrial planets. 
Explain how radiometric dating is used to measure the ages of rocks and terrestrial planet surfaces. 
Explain how scientists use both theory and observation to determine the structure of terrestrial 
planetary interiors. 
Describe tectonism and volcanism and the forms they take on different terrestrial planets 
Summarize what is known about the presence of water on the terrestrial planets. 
 
Chapter 9: Atmospheres of the Terrestrial Planets 
Identify the processes that cause primary and secondary atmospheres to be formed, retained and lost. 
Compare the strength of the greenhouse effect on Earth, Venus and Mars, and how it contributes to 
differences among the atmospheres of those planets. 
Describe the layers of the atmospheres on Earth, Venus and Mars. 
Explain how Earth’s atmosphere has been reshaped by the presence of life. 
Describe the evidence that shows Earth’s climate is changing and how comparative planetology 
contributes to a better understanding of those changes. 
 
Chapter 10: Worlds of Gas and Liquid – The Giant Planets  
Differentiate the giant planets from one another and from the terrestrial planets. 
Describe the atmosphere of each giant planet. 
Explain the extreme conditions deep inside the giant planets. 
Describe the magnetosphere of each giant planet. 
Compare the planets of our Solar System with those in exoplanetary systems. 
 
Chapter 11:   Planetary Moons and Rings 
Compare the orbits and formation of regular and irregular moons. 
Describe the evidence for geological activity and liquid oceans on some of the moons. 
Describe the composition, origin and general structure of the rings of the giant planets. 
Explain the role gravity plays in the structure of the rings and the behavior of ring particles. 
 
Chapter 12: Dwarf Planets and Small Solar System Bodies 
List the categories of small bodies and identify their locations in the Solar System. 
Describe the defining characteristics of the dwarf planets in the Solar System. 
Describe the origin of the types of asteroids, comets and meteorites. 
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Explain how asteroids, comets and meteoroids provide important clues about the history and 
formation of the Solar System. 
Describe what has been learned from observations of recent impacts in the Solar System. 
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