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Section 1 Formation of the Solar 
SystemChapter 27

Objectives

• Explain the nebular hypothesis of the origin of the 
solar system

• Describe how the planets formed

• Describe the formation of the land, the atmosphere, 
and the oceans of Earth.
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Section 1 Formation of the Solar 
System

The Nebular Hypothesis

solar system the sun and all of the planets and other bodies that 
travel around it

planet any of the primary bodies that orbit the sun; a similar body 
that orbits another star

• Scientists have long debated the origins of the solar system.

• In the 1600s and 1700s, many scientists thought that the sun 
formed first and threw off the materials that later formed the 
planets.  This was incorrect.

Chapter 27
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The Nebular Hypothesis, continued

solar nebular a rotating cloud of gas and dust from which the sun 
and planets formed; also any nebular from which stars and 
planets may form

• In 1796, French mathematician Pierre Simon, advanced a 
hypothesis now known as the nebular hypothesis.

• Modern scientific calculations support this theory and help 
explain how the sun and planets formed from an original nebula 
of gas and dust.

• The sun is composed of about 99% of all of the matter that was 
contained in the solar nebula.
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planetesimal a small body from which a planet originated in the 
early stages of development of the solar system

• While the sun was forming in the center of the solar nebula, 
planets were forming in the outer regions.

• Some planetesimals joined together through collisions and 
through the force of gravity to form larger bodies called 
protoplanets.

• Protoplanets’ gravity attracted other planetesimals, collided, and 
added their masses to the protoplanets.  

• Eventually, they became very large and condensed to form 
planets and moons.

Formation of the Planets
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Formation of the Planets, continued
The diagram below shows  the formation of the Solar System..
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Formation of the Planets, continued

Formation of Inner Planets

• The four protoplanets closest to the sun became Mercury, 
Venus, Earth, and Mars.

• The features of a newly formed planet depended on the 
distance between the protoplanet and developing sun.

• The inner planets are smaller, rockier, and denser than the outer 
planets. They contain large percentages of heavy elements, 
such as iron and nickel. 

• Lighter elements may have been blow or boiled away by 
radiation from the sun, and because at the temperature of the 
gases, gravity was not strong enough to hold their gases.



Copyright © by Holt, Rinehart and Winston. All rights reserved.

ResourcesChapter menu

Section 1 Formation of the Solar 
SystemChapter 27

Formation of the Planets, continued

Formation of the Outer Planets

• The next four protoplanets became Jupiter, Saturn, Uranus, and 
Neptune.

• These outer planets formed far from the sun and therefore were 
cold. They did not lose their lighter elements, such as helium 
and hydrogen, or their ices, such as water ice, methane ice, and
ammonia ice. 

• The intense heat and pressure in the planet's interiors melted 
the ice to form layers of liquids and gases.

• These planets are referred to as gas giants because they are 
composed mostly of gases, have low density, and are huge 
planets.
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Formation of the Planets, continued

The Different Planet—Pluto

• Pluto is the farthest planet from the sun.  It is the smallest of 
known planets and is even smaller than Earth’s moon.

• Pluto is very cold and may be best described as an ice ball that
is made of frozen gases and rocks.

• Recently, astronomers have discovered hundreds of objects 
similar to Pluto and that exist beyond Neptune’s orbit.  None of 
these objects are larger than Pluto, but Pluto is probably one of 
these objects.

• Many scientists think that Pluto does not qualify as a major 
planet.
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Reading check

How is Pluto different from the other outer planets?
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Reading check, continued

How is Pluto different from the other outer planets?

Unlike the other outer planets, Pluto is very small and is 
composed of rock and frozen gas, instead of thick 
layers of gases.
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Formation of Solid Earth

Early Solid Earth

• When Earth first formed, it was very hot. During its early history, 
Earth cooled to form three distinct layers.

• In a process called differentiation, denser materials sank to the 
center, and less dense materials were forced to the outer layers. 

• The center is a dense core composed mostly of iron and nickel.

• Around the core is a the very thick layer of iron- and 
magnesium-rich rock called the mantle.

• The outermost layer of Earth is a thin crust of less dense, silica-
rich rock.
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Formation of Solid Earth, continued

Present Solid Earth

• Eventually, Earth’s surface cooled enough for solid rock to form 
from less dense elements that were pushed toward the surface 
during differentiation.

• Interactions with the newly forming atmosphere and the heat in 
Earth’s interior continues to change Earth’s surface.
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Differentiation of Earth and Formations of 
Earth's Atmosphere
The diagram below shows the differentiation of Earth.
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Formation of Earth’s Atmosphere

Earth’s Early Atmosphere

• The atmosphere formed because of differentiation.

• Earth’s gravity is too weak to hold high concentrations of 
hydrogen and helium gases and is blown away by solar winds.

Outgassing

• Outgassing formed a new atmosphere as volcanic eruptions 
released large amounts of gases, mainly water vapor, carbon 
dioxide, nitrogen, methane, sulfur dioxide, and ammonia.

• The ozone formed from remaining oxygen molecules after 
solar radiation caused ammonia and some water vapor to 
break down.
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Formation of Earth’s Atmosphere, continued

Earth’s Present Atmosphere

• The ozone collected in a high atmospheric layer around Earth 
and shielded Earth’s surface from the harmful ultraviolet 
radiation of the sun.

• Organisms, such as cyanobacteria and early green plants, could 
survive in Earth’s early atmosphere by using carbon dioxide 
during photosynthesis. 

• These organisms produced oxygen as a byproduct of 
photosynthesis and helped slowly increase the amount of 
oxygen in the atmosphere.
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Reading check

How did green plants contribute to Earth’s present-day 
atmosphere?
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Reading check, continued

How did green plants contribute to Earth’s present-day 
atmosphere?

Green plants release free oxygen as part of 
photosynthesis, which caused the concentration of 
oxygen gas in the atmosphere to gradually increase.
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Formation of Earth’s Oceans

• The first ocean was probably made of fresh water. 

• Over millions of years, rainwater fell to Earth and dissolved 
some of the rocks on land, carrying those dissolved solids into 
the oceans.

• As the water cycled back into the atmosphere through 
evaporation, some of these chemicals combined to form salts.  
Through this process, the oceans have become increasingly 
salty.
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The Ocean’s Effects on the Atmosphere

• The ocean affects global temperature by dissolving carbon 
dioxide from the atmosphere.

• Since Earth’s early atmosphere contained less carbon dioxide 
than today, Earth’s early climate was probably cooler than the 
global climate is today.
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Objectives

• Compare the models of the universe developed by 
Ptolemy and Copernicus.

• Summarize Kepler’s three laws of planetary motion.

• Describe how Newton explained Kepler’s laws of 
motion.
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Early Models of the Solar System

• Aristotle - Earth-centered, or geocentric, model of the solar 
system.  In this model, the sun, the stars, and the planets 
revolved around Earth.

• Ptolemy – modified Aristotles.  He thought that planets moved in 
small circles, called epicycles, as they revolved in larger circles 
around Earth.

• Copernicus - a sun-centered, or heliocentric, model of the solar 
system.  In this model, the planets revolved around the sun in 
the same direction, but different speeds and distances from the 
sun.
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Kepler’s Laws

Law of Ellipses
eccentricity the degree of elongation of an elliptical orbit 

(symbol, e)

• The law of ellipses states that each planet orbits the sun in a 
path called an ellipse, not in a circle.

• An ellipse is a closed curve whose shape is determined by two 
points, or foci, within the ellipse. 

• In planetary orbits, one focus is located within the sun.

• Elliptical orbits vary in shape. Its eccentricity is determined by 
dividing the distance between the foci of the ellipse by the 
length of the major axis.
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Kepler’s Laws, continued

Law of Equal Areas

• The law of equal areas states that equal areas are covered in 
equal amounts of time as an object orbits the sun.

• When the object is near the sun, it moves relatively fast.  When
the object is far from the sun, it moves relatively slow.

• However, the area covered during the elliptical orbit around the
sun is same, given equal amounts of time. (it always takes the 
same amount of time to orbit the sun).
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Kepler’s Laws, continued

Law of Periods

orbital period the time required for a body to complete a single orbit

• The law of periods describes the relationship between the average 
distance of a planet from the sun and the orbital period of the 
planet.

• The mathematical equation, K x  a3 = p2, where K is a constant, 
describes this relationship.  The cube of the average distance (a) 
of a planet from the sun is always proportional to the square of the 
period (p).

• When distance is measured in astronomical units (AU) and 
the period is measured in Earth years, K = 1 and a3 = p2.
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Kepler’s Laws, continued
The diagram below demonstrates Kepler’s Law of Equal Area.
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The Rotating Earth

rotation the spin of a body on its axis

• Each complete rotation takes about one day.

• The Earth rotates from west to east.  At any given moment, the 
hemisphere of Earth that faces the sun experiences daylight.  At
the same time, the hemisphere of Earth that faces away from 
the sun experiences nighttime.

• These movements of Earth are also responsible for the seasons 
and changes in weather. (because of Earth’s tilt).
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Newton’s Explanation of Kepler’s Laws

inertia the tendency of an object to resist being moved or, if the 
object is moving, to resist a change in speed or direction until an 
outside force acts on the object

Newton’s Model of Orbits
• Newton discovered the force gravity. Gravity is an attractive 

force that exists between any two objects in the universe.

• While gravity pulls an object towards the sun, inertia keeps the
object moving forward in a straight line. This forms the ellipse of 
a stable orbit.

• The gravitational pull is strongest closer to the sun, and weakest 
further from the sun.
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Objectives

• Identify the basic characteristics of the inner planets.

• Compare the characteristics of the inner planets.

• Summarize the features that allow Earth to sustain 
life. 
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The Inner Planets

terrestrial planets one of the highly dense planets nearest to 
the sun; Mercury, Venus, Mars, and Earth

• Mercury, Venus, Earth, and Mars are the inner planets.  

• These planets consist mostly of solid rock and metallic 
cores. 

• The number of moons per planet varies from zero to two.

• The surfaces of inner planets have bowl-shaped 
depressions called impact craters, that were caused by 
collisions of the planets with other objects in space.
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The Inner Planets

Mercury

• Ancient Romans named the planet after the messenger of the 
gods, who moved very quickly.

• Mercury, the planet closet to the sun, circles the sun every 88 
days. Mercury rotates on its axis once every 59 days.

• Mercury’s surface is heavily cratered.  

• The absence of a dense atmosphere and the planet’s slow ration 
contributes to the large daily temperature range on Mercury, as 
high as 427°C during the day, and as low as –173°C at night.
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Venus

• Venus is the second planet from the sun and has an 
orbital period of 225 days.  

• Venus rotates very slowly, only once every 243 days.

• Venus and Earth are of almost the same size, mass, 
and density, but differ greatly in other areas.
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Venus, continued

Venus’s Atmosphere

• Venus’s atmospheric pressure is about 90 times the pressure on 
Earth.

• A type of heating known as the greenhouse effect occurs when 
high concentrations of carbon dioxide block most of the infrared
radiation from escaping. 

• Venus’s high concentration of carbon dioxide, 96%, and its 
relative closeness, results in a type of heating called runaway 
greenhouse effect because the average surface temperature 
reaches 464°C.
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Venus, continued

Missions to Venus

• In the 1970s, the Soviet Union sent six probes to explore the 
surface of Venus.  The probes transmitted surface images of a 
rocky landscape, a smooth plain, and some rocks.

• Other instruments indicated that the surface of Venus is 
composed of basalt and granite.

• In the 1990s, the United States’s Magellan satellite collected 
atmospheric data and bounced radio waves off Venus to 
produce radar images of Venus’s surface.
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Venus, continued

Surface Features of Venus

• Scientists discovered landforms such as mountains, volcanoes, 
lava plains, and sand dunes.

• Volcanoes and lava plains are the most common features on 
Venus.  Maat Mons is Venus’s highest volcano, at an elevation 
of 3 km.

• The surface of Venus is also somewhat cratered.

• Unlike Earth’s surface which is constantly changing because of 
the motion of tectonic plates, Venus’s surface undergoes 
periodic resurfacing as a result of massive volcanic activity.
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Reading check

How is Venus different from Earth?
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Reading check, continued

How is Venus different from Earth?

Answers should address differences in distance from 
the sun, density, atmospheric pressure and density, 
and tectonics.
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Earth

• Earth is the third planet from the sun.

• The orbital period of Earth is 365 1/4 days. Earth 
completes one rotation on its axis every day.

• Earth has one large moon.

• Geologic records indicate that over the last 250 
million years, Earth’s surface has undergone many 
changes.
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Earth, continued

Water on Earth

• Earth’s unique atmosphere and distance from the sun allow 
water to exist in a liquid state.  

• Other planets are too close or far away from the sun,

Life on Earth

• Earth is the only known planet that has the proper combination 
of water, temperature, and oxygen to support life.
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Mars

• Mars is the fourth planet from the sun.

• Mars is about 50% farther from the sun than Earth is.

• Its orbital period is 687 days, and it rotates on its axis 
every 24 hours and 37 minutes.

• Mars’s seasons are much like Earth’s seasons 
because its axis tilts at nearly the same angle that 
Earth does. 
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Mars, continued

Martian Volcanoes

• Tharsis Montes is one of several volcanic regions on Mars.  

• The largest volcano on Mars is Olympus Mons, which is nearly 
24 km tall. It is three times as tall as Mount Everest. The base of 
Olympus Mons is 600 km across, about the size of Nebraska.

• Scientists think that the volcano has grown so large because 
Mars has no moving tectonic plates.

• A Viking landing craft detected two geological events that 
produced seismic waves, called marsquakes, which may 
indicate that volcanoes on Mars are active.
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Reading check

Why are Martian volcanoes larger than Earth’s 
volcanoes?
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Reading check, continued

Why are Martian volcanoes larger than Earth’s 
volcanoes?

Martian volcanoes are larger than volcanoes on Earth 
because Mars has no moving tectonic plates. Magma 
sources remain in the same spot for millions of years 
and produce volcanic material that builds the volcanic 
cone higher and higher.
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Mars, continued

Water on Mars

• The pressure and temperature of Mars’s atmosphere are too low 
for water to exist as a liquid on Mars’s surface.

• Several NASA spacecrafts have found evidence that liquid 
water did exist on Mars’s surface in the past. Surface features 
on Mars are characteristic of erosion by water.

• Although most of the water on Mars is trapped in polar icecaps, 
it may also exist as permanent frost or as a liquid just below the 
surface.
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Objectives

• Identify the basic characteristics that make the outer 
planets different from terrestrial planets.

• Compare the characteristics of the outer planets.

• Explain why Pluto is different from the other eight 
planets of Earth.
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The Outer Planets

gas giant a planet that has a deep massive atmosphere, 
such as Jupiter, Saturn, Uranus, and Neptune. 

• The five planets furthest from the sun, Jupiter, Saturn, 
Uranus, Neptune, and Pluto, are called the outer planets
and are separated from the inner planets by a ring of 
debris called the asteroid belt. 

• The smallest and usually most distant planet in the solar 
system is Pluto.  

• Pluto is not a gas giant and may not have formed in the 
same way as the other planets.
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Gas Giants

• Gas giants are larger and more massive than terrestrial planets,
but much less dense. 

• Each planet probably has a core made of rock and metals.

• Each gas giant has a thick atmosphere made mostly of 
hydrogen and helium gases. 

• Unlike terrestrial planets, gas giants did not lose their original 
gases during formation.

• All four gas giants have ring systems that are made of dust and 
icy debris that orbit the planets.
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Jupiter

• Jupiter is the fifth planet from the sun.

• Jupiter is the largest planet in the solar system and has a mass
more than 300 times that of Earth.

• The orbital period of Jupiter is almost 12 years. Jupiter rotates 
on its axis faster than any other planet—once every 9 h and 50 
min.

• Jupiter has at least 60 moons.

• It also has several thin rings that are made up of millions of 
particles.
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Jupiter, continued

Jupiter’s Atmosphere

• Hydrogen and helium make up 92% of Jupiter, so Jupiter’s 
composition is much like the sun.

• Jupiter never became a star, like the sun, because it did not 
have enough mass to allow nuclear fusion to begin.

• The orange, gray, blue, and white bands on Jupiter’s surface 
suggest the presence of organic molecules mixed with 
ammonia, methane, and water vapor.

• Jupiter also has lightning storms and thunderstorms that are 
much larger than those on Earth.
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Reading check

Why didn’t Jupiter become a star?
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Reading check, continued

Why didn’t Jupiter become a star?

When Jupiter formed, it did not have enough mass for 
nuclear fusion to begin.
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Jupiter, continued
Weather and Storms on Jupiter
• Jupiter’s Great Red Spot is an ongoing, massive, hurricane-like 

storm that is about twice the diameter of Earth.

• Several other storms can be seen, although they are usually 
white. The Galileo spacecraft measured wind speeds up to 540 
km/h on Jupiter.

Jupiter’s Interior
• Jupiter’s large mass causes the temperature and pressure in 

Jupiter’s interior to be much greater than they are inside Earth.

• With temperatures as high as 30,000ºC, Jupiter’s interior is a 
sea of liquid, metallic hydrogen. Scientists think that Jupiter has 
a solid, rocky, iron core at its center.
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Saturn

• Saturn is the sixth planet from the sun and is the least 
dense planet in the solar system.

• The orbital period of Saturn is 29.5 years. Saturn rotates 
on its axis every 10 h and 30 min.

• Saturn is very cold and has an average cloud-top 
temperature of –176°C.

• Saturn has at least 60 moons.

• Like Jupiter, Saturn is made almost entirely of hydrogen 
and helium, and has a rocky, iron core at its center. 
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Saturn, continued

Saturn’s Bands and Rings

• Saturn is known for its rings, which are 2 times the planet’s 
diameter, and is a complex and extensive system of rings.

• Saturn’s rings are made of billions of dust and ice particles, 
probably from comets or other bodies.

• Like Jupiter, Saturn has bands of colored clouds that run parallel 
to its equator.

• Saturn’s rapid rotation, paired with its low density, causes 
Saturn to bulge at its equator and to flatten at its poles.
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Reading check

How is Saturn similar to Jupiter?
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Reading check, continued

How is Saturn similar to Jupiter?

Saturn and Jupiter are made almost entirely of 
hydrogen and helium and have rocky-iron cores, ring 
systems, many satellites, rapid rotational periods, 
and bands of colored clouds.
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Uranus

• Uranus is the seventh planet from the sun and the third-
largest planet in the solar system.

• The orbital period of Uranus is almost 84 years.

• Uranus has 24 moons and at least 11 thin rings. 

• Discovered by Sir William Herschel in 1781, Uranus is a 
difficult planet to study because it is nearly 3 billion 
kilometers from the sun.

• The Hubble Space Telescope has taken images to show 
changes in Uranus’s atmosphere.
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Uranus, continued

Uranus’s Rotation

• Most planets rotate with their axes perpendicular to their orbital 
planes as they revolve around the sun. However, Uranus’s axis 
is almost parallel to the plane of its orbit.

Uranus’s Atmosphere
• Unlike the other gas giants, Uranus has an atmosphere that 

contains mainly hydrogen and helium. 

• The blue-green color of Uranus indicates that the atmosphere 
also contains significant amounts of methane.

• Scientists think has a core of rock and melted elements with a  
temperature of about 7,000ºC.
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Neptune

• Neptune is the eighth planet from the sun.

• The orbital period of Neptune is nearly 164 years. 
Neptune rotates about every 16 h.

• Neptune is similar to Uranus in size and mass.

• Neptune has at least eight moons and possibly four rings. 
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Neptune, continued

The Discovery of Neptune
• Neptune’s existence was predicted before Neptune was actually 

discovered. Scientists suspected that the gravity of unknown 
planet was responsible for the variations in Uranus’s orbit. 

Neptune’s Atmosphere
• Neptune’s atmosphere is made up mostly of hydrogen, helium, 

and methane.

• Neptune has the solar system’s strongest winds, which exceed 
1,000 km/h.

• The Great Dark Spot on Neptune was a giant storm the size of 
Earth that appeared and disappeared on Neptune’s surface.
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Pluto

• Pluto is the ninth planet and the farthest planet from the 
sun.  It is also the smallest planet in the solar system.

• Pluto orbits the sun in an unusually elongated and tilted 
ellipse.

• Scientists think Pluto is made up of frozen methane, rock, 
and ice.

• The average temperature on Pluto is –235°C.

• Pluto’s only moon, Charon, is half the size of Pluto.
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Objects Beyond Pluto

Kuiper belt a region of the solar system that is just beyond the orbit 
of Neptune and that contains small bodies made mostly of ice

• In recent years, scientists have discovered hundreds of objects in 
our solar system beyond Neptune’s orbit.

• Some objects are more than half of Pluto’s size.

• Scientists think that if other objects larger than Pluto are found on 
the Kuiper belt, then Pluto should no longer be classified as a 
planet.

• Sedna, one of the most distant objects in the solar system, was 
found beyond the Kuiper belt, is three-fourths the size of Pluto.
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Reading check

Where is the Kuiper belt located?
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Reading check, continued

Where is the Kuiper belt located?

The Kuiper belt is located beyond the orbit of Neptune.
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Exoplanets

• Exoplanets are planets that circle stars other than Earth’s 
sun.  

• Exoplanets cannot be directly observed with telescopes or 
planets.

• Most exoplanets can be detected only because their 
gravity tugs on stars that they orbit.

• All of the exoplanets that have been identified are larger 
than Saturn because current technology can only detect 
large planets.
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Light Year
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Maps in Action

Planets of the Solar System
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Brain Food Video Quiz

Planets of the Solar System
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Multiple Choice

1. Small bodies that join to form protoplanets in the 
early stages of the development of the solar system 
are

A. planets

B. solar nebulas

C. plantesimals

D. gas giants
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Multiple Choice , continued

1. Small bodies that join to form protoplanets in the 
early stages of the development of the solar system 
are

A. planets

B. solar nebulas

C. plantesimals

D. gas giants
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Multiple Choice , continued

2.  Scientists hypothesize that Earth’s first oceans were 
made of fresh water. How did oceans obtain fresh 
water?

F. Water vapor in the early atmosphere cooled and fell 
to Earth as rain.

G. Frozen comets that fell to Earth melted as they 
traveled through the atmosphere.

H. As soon as icecaps formed, they melted because 
Earth was still very hot.

I. Early terrestrial organisms exhaled water vapor, 
which condensed to form fresh water.
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Multiple Choice , continued

2.  Scientists hypothesize that Earth’s first oceans were 
made of fresh water. How did oceans obtain fresh 
water?

F. Water vapor in the early atmosphere cooled and fell 
to Earth as rain.

G. Frozen comets that fell to Earth melted as they 
traveled through the atmosphere.

H. As soon as icecaps formed, they melted because 
Earth was still very hot.

I. Early terrestrial organisms exhaled water vapor, 
which condensed to form fresh water.
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Multiple Choice , continued

3. The original atmosphere of Earth consisted of

A. nitrogen and oxygen gases
B. helium and hydrogen gases
C. ozone and ammonia gases
D. oxygen and carbon dioxide gases
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Multiple Choice , continued

3. The original atmosphere of Earth consisted of

A. nitrogen and oxygen gases
B. helium and hydrogen gases
C. ozone and ammonia gases
D. oxygen and carbon dioxide gases
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Multiple Choice , continued

4. Scientists think that the core of Earth is made of 
molten

F. iron and nickel
G. nickel and magnesium
H. silicon and nickel
I. iron and silicon
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Multiple Choice , continued

4. Scientists think that the core of Earth is made of 
molten

F. iron and nickel
G. nickel and magnesium
H. silicon and nickel
I. iron and silicon
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Multiple Choice , continued

5. Scientists estimate that the sun originated as a star 
nebular and began to produce its own energy 
through nuclear fusion approximately how many 
years ago?

A. 50 million years
B. 500 million years
C. 1 billion years
D. 5 billion years
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Multiple Choice , continued

5. Scientists estimate that the sun originated as a star 
nebular and began to produce its own energy 
through nuclear fusion approximately how many 
years ago?

A. 50 million years
B. 500 million years
C. 1 billion years
D. 5 billion years
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Short Response

6. What four planets make up the group known as the 
inner planets?
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Short Response , continued

6. What four planets make up the group known as the 
inner planets?

Mercury, Venus, Earth, and Mars
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Short Response
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7. The Great Red Spot is found on what planet?
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Short Response , continued

7. The Great Red Spot is found on what planet?

Jupiter
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Reading Skills
Read the passage below.  Then, answer questions 8-10.

Movement of the Planets
Imagine that it is the year 200 BCE and that you are an apprentice to a famous 

Greek astronomer. After many years of observing the sky, the astronomer knows all 
of the constellations as well as he knows the back of his hand. He shows you how all 
the stars move together--how the whole sky spins slowly as the night goes on. He 
also shows you that among the thousands of stars in the sky, some of the brighter 
ones slowly change their position in relation to the other stars. The astronomer 
names these stars planetai, the Greek word that means “wanderers.”

Building on the observations of the ancient Greeks, we now know that the 
planetai are actually planets, not wandering stars. Because of their proximity to 
Earth and their orbits around the sun, the planets appear to move relative to the 
stars.
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Reading Skills, continued

8. According to the passage, which of the following 
statements is not true?

A. It is possible to determine planets in the night sky 
by the way they move relative to the other stars.

B. The word planetai means “wanderers” in the 
Greek language.

C. Some of the earliest astronomers to detect the 
presence of planets were Roman.

D. Ancient Greeks were studying astronomy more 
than 2,200 years ago.
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Reading Skills, continued

8. According to the passage, which of the following 
statements is not true?

A. It is possible to determine planets in the night sky 
by the way they move relative to the other stars.

B. The word planetai means “wanderers” in the 
Greek language.

C. Some of the earliest astronomers to detect the 
presence of planets were Roman.

D. Ancient Greeks were studying astronomy more 
than 2,200 years ago.
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Reading Skills, continued

9. What can you infer from the passage about the 
ancient Greek astronomers?

F. They were patient and observant.
G. They knew much more about astronomy than we 

do today.
H. They spent all of their time counting the number 

of stars in the sky.
I. They invented astronomy and were the first 

people to observe the skies.
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Reading Skills, continued

9. What can you infer from the passage about the 
ancient Greek astronomers?

F. They were patient and observant.
G. They knew much more about astronomy than we 

do today.
H. They spent all of their time counting the number 

of stars in the sky.
I. They invented astronomy and were the first 

people to observe the skies.
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Reading Skills, continued

10.What did the Greek astronomers note about the 
movement of stars and constellations?
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Reading Skills, continued

10.What did the Greek astronomers note about the 
movement of stars and constellations?

Answers may vary.  See Test Doctor for scoring rubric.
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Interpreting Graphics

Use the figure below to answer questions 11-12. The 
pie graphs below show the percentage of different
gases in the atmosphere of three planets.
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Interpreting Graphics, continued

11. What is the percentage of carbon dioxide in the 
atmosphere of Venus?

A. 3.5%
B. 21%
C. 95%
D. 96.5%
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Interpreting Graphics, continued

11. What is the percentage of carbon dioxide in the 
atmosphere of Venus?

A. 3.5%
B. 21%
C. 95%
D. 96.5%
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Interpreting Graphics, continued

12. Today, Earth’s atmosphere includes a large amount of oxygen. 
Describe how the oxygen in Earth’s atmosphere formed, and 
using this information, predict the likelihood that Mars will 
someday have oxygen in its atmosphere.
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Interpreting Graphics, continued

Answers should include the following points: the graphs show 
that Earth’s atmosphere consists of approximately 21% 
oxygen, whereas Mars has no oxygen in its atmosphere; Earth 
obtained oxygen from organisms that used liquid water and 
carbon dioxide in photosynthesis and released oxygen in the 
process; without liquid water, it is unlikely that Mars could 
currently support photosynthetic organisms; without 
photosynthetic organisms, no oxygen could be released into 
Mar’s atmosphere; some students may mention that it is 
possible that Mars may have had such organisms in the past.
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Interpreting Graphics

Use the figure below to answer questions 13-14. The 
table below shows the orbital and rotational periods 
of the first five planets in the solar system.
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Interpreting Graphics, continued

13. Which planet’s day length is nearly the same as 
Earth’s?

F. Mercury
G. Mars
H. Saturn
I. Neptune
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Interpreting Graphics, continued

13. Which planet’s day length is nearly the same as 
Earth’s?

F. Mercury
G. Mars
H. Saturn
I. Neptune
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Interpreting Graphics, continued

14.How many rotations does Neptune complete in one 
Earth day?
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Interpreting Graphics, continued

14.How many rotations does Neptune complete in one 
Earth day?

The correct answer is 1.4 rotations. Neptune 
completes its rotation in 16 hours. One day on Earth 
is 24 hours. Students should determine how many 
times 16 goes into 24 by dividing 24 by 16. A 
common mistake that some students may make is to 
divide 16 by 24 and reach an answer of 2/3 
rotations.
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The Nebular Model of the Formation of 
the Solar System

Chapter 27
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Differentiation of Earth and Formation of 
Earth's Atmosphere

Chapter 27
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Kepler’s Law of Equal Areas
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MOLA Map of Mars
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