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 7. The nebula would dissipate into nothing 
because gravity would not be strong enough 
to keep it together.

SECTION 2 THE SUN: OUR VERY OWN STAR
 1. the sun’s outer atmosphere

 2. about 4.6 billion years

 3. protons, neutrons, electrons

 4. protons

 5. No, because they contain different numbers 
of protons.

 6. a process in which two or more nuclei fuse 
to form a new nucleus

 7. Helium-4 contains one more neutron than 
helium-3.

 8. cooler, dark spots on the photosphere

 9. changes in the sun’s magnetic field

10. 1950

11. an extremely hot, bright region on the sun’s 
surface

12. Type of solar 
activity

Description How can it 
affect the Earth?

Sunspots darker, cooler 
spots on the 
photosphere

It may cause 
climate
change, but the 
connection is not 
clear.

Solar fl ares extremely hot, 
bright region on 
the sun’s surface

It can interact 
with the 
atmosphere
and interfere 
with radio 
and television 
transmissions.

Review
 1. nuclear fusion

 2. From top to bottom: convective zone, core, 
radiative zone

 3. A deuterium nucleus collides with a hydrogen 
nucleus. The nuclei fuse to form a nucleus of 
helium-3. Two helium-3 nuclei collide. They 
fuse to form a nucleus of helium-4 and two 
hydrogen nuclei.

 4. circulation of gases and the sun’s rotation

 5. solar flares and sunspots

 6. They interact with the atmosphere and can 
interrupt radio and television transmissions.

SECTION 3 THE EARTH TAKES SHAPE
 1. gravity

 2. Force Effect

Gravity •  attracted matter to the early Earth 
• crushed rock at the early Earth’s center

Heat •  caused the inside of the early Earth to melt
• is a cause of volcanoes, earthquakes, and 

hot springs today

 3. The crust is thinner, less dense, and made of 
different materials than the mantle.

 4. Heat caused the rocks in the Earth to melt. 
Denser material sank to the center and 
became the core. Material that was less 
dense rose toward the surface and became 
crust and mantle.

 5. nitrogen and oxygen

 6. carbon dioxide and water vapor

 7. They released gases into the atmosphere.

 8. living things

 9. a process in which a living thing produces 
food and oxygen from water, carbon dioxide, 
and sunlight

10. Molten rock on the early Earth’s surface: 
carbon dioxide, water vapor

 Volcanoes: chlorine, nitrogen, sulfur, carbon 
dioxide, water vapor

 Comets: oxygen, nitrogen, hydrogen

 Living things: oxygen

11. a mat of fossilized algae

12. the processes of plate tectonics

Review
 1. heat and gravity

 2. From top to bottom: crust, mantle, core

 3. It caused oxygen levels to increase and 
carbon dioxide levels to decrease.

 4. Oxygen in the atmosphere reacted with 
sunlight to form ozone gas. The gas formed 
the ozone layer.

 5. about 4 billion years ago

 6. Rocks melted and cooled many times. Each 
time, the material with less density rose 
toward the surface. Eventually, enough had 
collected to rise above the Earth’s surface, 
forming early continents. Plate tectonic 
processes have caused the continents to 
become larger with time.

SECTION 4 PLANETARY MOTION
 1. Venus

 2. rotation, revolution
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 3. He made and analyzed observations of plan-
etary motions.

 4. The point closest to the sun should be 
labeled.

 5. The farther a planet is from the sun, the lon-
ger its period of revolution.

 6. Gravity pulls it toward the Earth.

Review
 1. Rotation describes the motion of a body 

spinning on an axis. Revolution describes 
the motion of a body orbiting another body.

 2. The speed at which a planet is moving in its 
orbit is different at different places in the 
orbit.

 3. Mass of the objects: As mass increases, the 
force of gravity increases.

  Distance between the objects: As the 
separation increases, the force of gravity 
decreases.

 4. inertia and gravity

 5. The object would crash into the planet.

 6. According to Kepler’s third law, moon A will  
take longest to orbit because it is farthest away.

Chapter 21 A Family of 
Planets
SECTION 1 OUR SOLAR SYSTEM
 1. planets, sun, moons

 2. about 450 million km

 3. about 250 light-minutes

 4. Mercury

 5. Mars

 6. The planets in the outer solar system are, in 
general, larger and farther apart than those 
in the inner solar system.

 7. Neptune

Review
 1. about 58 million km

 2. Mercury, Venus, Earth, Mars

 3. Jupiter, Saturn, Uranus, Neptune

 4. A light-hour is the distance light travels in an 
hour—about 1,080 million km.

 5. Light-years are much longer than light-minutes 
or light-hours. Our solar system is too small 
to measure accurately in light-years.

SECTION 2 THE INNER PLANETS
 1. They have a makeup similar to that of Earth.

 2. density

 3. The rotations are in opposite directions 
when viewed from above the North Pole.

 4. 1 day

 5. The thick atmosphere prevents visual  
observations, even from space probes.

 6. its oceans

 7. Period of revolution is 6 h longer than 365 days.

  4  6 h  24 h, or 1 day

 8. Mars has a thinner atmosphere, and it is  
farther from the sun.

 9. A Martian day is longer than an Earth day.

 10. erosion and sediments

 11. at the poles and possibly below the surface

 12. It may have erupted over long periods of time.

 13. evidence that water once existed on the 
Martian surface

Review
 1. prograde

 2. Planet Distance from 
sun (AU)

Period of revolution

Mercury 0.38 58 Earth days, 19 h

Venus 0.72 243 Earth days, 16 h

Earth 1.00 365 Earth days, 6 h

Mars 1.52 687 Earth days

 3. Features on the surface show that there may 
have been erosion or sedimentation like that 
caused by water on Earth. For liquid water to 
exist, there would have to be a warmer surface 
and a thicker atmosphere than there are now.

 4. Planets that are farther from the sun take 
longer to orbit the sun.

 5. Venus has a thicker atmosphere and a stron-
ger greenhouse effect, making it hotter than 
the other inner planets.

 6. If the Earth were too close to the sun, liquid 
water would boil away.

SECTION 3 THE OUTER PLANETS
 1. Four of the following: hydrogen, helium, 

ammonia, methane, water

 2. its period of rotation

 3. about 29 times

 4. ice, dust

 5. It does not reflect enough light.




