Deep Dive Study Guide: The Solar System

This guide is designed to review and reinforce key concepts about our solar system, from the
scale and properties of celestial objects to the models used to describe their movements.

Short-Answer Quiz

Instructions: Answer the following questions in two to three complete sentences based on the
provided learning materials.

1. Describe the fundamental difference between the Geocentric and Heliocentric models of
the solar system. What invention was critical to the shift in understanding?

2. Explain why Pluto is no longer classified as a major planet.

3. What are the shared characteristics of the four inner planets?

4. How do the gas giants differ from the terrestrial planets in terms of their physical
composition and their movement?

5. Despite not being the closest planet to the Sun, why is Venus the hottest planet in the
solar system?

6. Explain the dual role of the Sun at the center of our solar system regarding gravity and
energy.

7. What is the difference between a planet's rotation and its revolution?

8. What are comets, and what process creates their distinctive coma and tail?

9. According to the modern definition, what three criteria must an object meet to be
classified as a major planet?

10. Using the Sun, Jupiter, and Earth, provide examples that illustrate the vast differences in
the scale and size of objects in the solar system.

Answer Key

1. The Geocentric model, introduced by ancient civilizations, placed the Earth at the center
of the solar system with all other objects orbiting it. The Heliocentric model correctly
places the Sun at the center, with the Earth and other objects orbiting it. This shift in
understanding was facilitated by the invention of the telescope and the careful scientific
observations it enabled.

2. Pluto is classified as a dwarf planet because it does not meet the third requirement of a
major planet. While it orbits the Sun and is nearly spherical, it does not have enough
gravitational pull to have cleared its orbital path of smaller objects.

3. The four inner planets (Mercury, Venus, Earth, and Mars) are the closest to the Sun and
all have a rocky crust surface. Compared to the gas giants, they spin slowly but revolve
around the Sun more quickly due to their proximity.

4. The gas giants (Jupiter, Saturn, Uranus, and Neptune) have very cold gas surfaces
composed mostly of hydrogen, helium, and methane, unlike the rocky inner planets. They
also spin fast but revolve around the Sun more slowly, and they all possess ring systems
and many moons.

5. Venus is the hottest planet because of a significant greenhouse effect caused by its thick

atmosphere of carbon dioxide (CO2). This atmosphere traps heat, raising the surface
temperature dramatically.



10.

The Sun is a hot, dense mass of burning gasses whose nuclear fusion reactions give off
the heat and light that reach Earth. Additionally, its immense mass provides enough
gravity to attract and hold all objects in orbit, even those far beyond Pluto.

Rotation refers to the spin of a planet on its own axis, which determines the length of its
day. Revolution refers to the orbit, or the path a planet "goes around" the Sun, which
determines the length of its year.

Comets are fast-moving clusters of dust and ice. As a comet's orbit approaches the Sun,
solar radiation and wind vaporize some of its material, creating a distinctive coma (an
atmosphere around the comet) and a long tail made of dust and gas.

To be a major planet, an object must be orbiting around the Sun, have a nearly spherical
(round) shape, and be large enough to have cleared out smaller objects from its orbit.
The scale of objects is immense. Jupiter is approximately 10 times the size of Earth,
while the Sun is about 100 times the size of Earth. To put the Sun's size in perspective,
about 1,300,000 Earths could fit inside of it.

Essay Questions

Instructions: Prepare detailed responses to the following prompts, synthesizing information
from the learning materials to formulate a comprehensive answer.

1.

Compare and contrast the characteristics of the inner terrestrial planets with the outer gas
giants. Discuss their composition, relative size, proximity to the Sun, rotation and
revolution speeds, and the presence of moons and ring systems.

Trace the evolution of our understanding of the solar system's structure from the ancient
Geocentric model to the modern Heliocentric model. Explain the core beliefs of each
model and identify the key technological advancement that was crucial to this scientific
shift.

Discuss the concept of scale in the solar system and the universe. Using specific
examples of planets, stars, and galaxies mentioned in the text, explain why standard units
of measurement are insufficient and why concepts like astronomical units (AU) are
necessary.

Explain the modern classification system for planets in our solar system. Detail the three
specific criteria an object must meet to be considered a "major planet" and use Pluto as a
case study to explain how this definition led to its reclassification as a "dwarf planet."
Beyond the Sun and planets, our solar system is populated by a variety of other celestial
bodies. Describe the characteristics of asteroids, meteoroids, and comets, including their
composition, typical location (such as the asteroid belt), and unique orbital behaviors.

Glossary of Key Terms

Term Definition
. The point in a planet's elliptical orbit when it is farthest from the Sun,
Aphelion o :
resulting in its slowest revolutionary speed.




Rocky bodies that move about in space, most of which are located in an area

Asteroids between Mars and Jupiter known as the asteroid belt.
Astronomical A unit of measurement used to give numerical clarity to the vast distances
[Units (AU) that exist between planets in the solar system.
Coma The vaporized atmosphere that forms around a comet as it approaches the
Sun.
Fast-moving clusters of dust and ice with extremely large, exaggerated
Comets orbits. They are believed to be leftover debris from the solar system's
formation.
IDwarf Planet A celestial body that orbits the Sun and is nearly spherical but does not have
the gravitational pull to have cleared its orbit of smaller objects (e.g., Pluto).
[Elliptical Orbit |The oval-shaped path that planets follow in their revolution around the Sun.
The four planets farthest from the Sun: Jupiter, Saturn, Uranus, and Neptune.
Gas Giants They have cold gas surfaces, spin fast, revolve slowly, and have many

moons and rings.

(Geocentric Model

The early model of the solar system, introduced by ancient civilizations, that
placed the Earth at the center.

|§Ieliocentric
odel

The current scientific model of the solar system that places the Sun at the
center, with all other objects orbiting it.

[Inner Planets

The four planets closest to the Sun: Mercury, Venus, Earth, and Mars. They
all have a rocky crust surface. Also known as terrestrial planets.

A celestial body that (1) orbits the Sun, (2) is nearly spherical, and (3) is

Major Planet large enough to have cleared smaller objects from its orbit.
[Meteoroids Rocky bodies that move about in space, often grouped with asteroids.
. The point in a planet's elliptical orbit when it is closest to the Sun, resulting
[Perihelion . .
in its fastest revolutionary speed.
Celestial bodies that were observed by ancient Greeks as "wandering stars"
[Planets because they shifted in different directions. Names are primarily from Greek
mythology.
|Revoluti0n The act of an object going around another, such as a planet orbiting the Sun.
[Rotation The spin of an object on its axis.
The medium-sized star at the center of our solar system. It is a hot, dense
Sun mass of burning gasses that provides heat, light, and gravitational pull for
the planets.
Tail (Comet) ;fa}ziei ;;2111 of dust and gas that streams from a comet as it is vaporized by solar




