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The Vikings sailed to Newfoundland, in what 
is now Canada, around AD 1000. Christopher 
Columbus and other Europeans fi rst set foot 

on North America about 500 years later. But who was the 
fi rst to discover Mercury, Venus, and Mars? The answer is, 
no one knows.  

The Chinese, the Greeks, the Romans, and no doubt 
countless others, noticed the bright lights in the sky that 
were different from the other stars thousands of years 
ago. The early astronomers gave them names based 
on their observations, and they stuck. The color of Mars, 
for example, is red and resembles blood, so the Greeks 
named it after the god of war. 

Ancient astronomers didn’t have telescopes or satellites. 
Instead they noticed that some lights in the sky moved 
against the background of the stars. The ones that 
“wandered” they called planets. Up until the sixteenth 
century almost all astronomers believed Earth was the 
center of the universe and the planets revolved around it, 
and not the Sun. Roughly 100 years later with the invention 
of the telescope, astronomers began to study the known 
planets up close—and to discover new planets. 

In the twentieth century spacecraft from the United States 
and the Soviet Union began to explore the far reaches 
of the Solar System and the surfaces of its planets. This 
exploration continues today, although (so far) no human 
has set foot on any other planet. But many unmanned 
probes have done so, and the information they have 
sent back has greatly changed scientists’ understanding 
of Earth’s neighbors.

What drives people to 
explore? If you got the 
chance to visit space, 
where would you want 
to go and why? 

• Mercury
• Venus
• Mars
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•  dynamo effect
•  perihelion
•  aphelion
•  opposition

Mercury
The terrestrial planets are the four closest to the Sun—Mercury, 
Venus, Earth, and Mars. Since you already read about Earth 
in Chapter 2, Lesson 1, this lesson will focus on the other three 
terrestrial planets. Your trip begins with the planet closest to 
the Sun: Mercury. 

The View of Mercury From Earth

It should come as no surprise that the smallest planet is also 
one of the hardest to see from Earth with the naked eye. Because 
Mercury is closest to the Sun, you can only see it shortly before 
dawn or after dusk when the Sun is below the horizon (Figure 2.1). 
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96 CHAPTER 3 The Sun and the Solar System

Mercury was named for the Roman god of commerce and travel because this tiny 
planet is the fastest in the Solar System. When you look at it through a telescope 
you can see some bright and dark areas. It was hard for astronomers to get a clear 
picture of what the surface was like until space probes traveled close to the planet 
and took thousands of pictures. The probes sent these pictures back to Earth, 
and scientists continue to examine them today. 

Mercury’s surface is very similar at fi rst glance to the Moon’s. Craters cover both 
of them. They are not exactly alike, however. The walls of Mercury’s craters are less 
steep than those of the Moon. This makes Mercury’s craters less prominent than the 
Moon’s. Since Mercury’s surface gravity is about twice that of the Moon, this isn’t 
surprising. Because it has stronger gravity, materials don’t stack as high on Mercury. 

Another difference is that the pattern of materials ejected from the craters is less 
extensive on Mercury than on the Moon. Mercury’s gravity kept the material ejected 
by meteorite impacts from fl ying as far as it did on the Moon. Mercury also lacks 
the large maria seen on the Moon. 

Mariner 10 and MESSENGER

The United States has sent two 
space probes to explore Mercury. 
Mariner 10, launched in 1973, 
was the fi rst.

Mariner 10 was also the fi rst space 
probe to use the gravitational pull 
of one planet (Venus) to explore 
another (Mercury). Its main goal 
was to explore Mercury’s surface. 
The spacecraft took more than 
4,000 pictures, giving scientists the 
fi rst clear views of what the planet’s 
surface is like. 

But the mission was able to view less than half of Mercury’s surface area. NASA shut 
down Mariner 10 in 1975, and the probe is now in a perpetual orbit around the Sun. 

In 2008 and 2009 MESSENGER—the MErcury Surface, Space ENvironment, 
GEochemistry, and Ranging mission—took more pictures of Mercury’s surface. 
Now more than 98 percent of the surface area has been photographed. In 2011 
MESSENGER will enter Mercury’s orbit and will examine even more of the planet. 

MMaMarin
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LESSON 2 ■ The Terrestrial Planets 97

Mercury’s Density and Gravitational Pull 

Not only is Mercury the smallest of the eight planets—two moons in the Solar 
System are bigger. Its diameter is 3,033 miles (4,880 km). To give you an idea 
of how small this is, Mercury’s surface area is only a little bigger than that of 
the Atlantic Ocean (Figure 2.2). 

Mercury’s mass—calculated from its gravitational pull on Mariner 10—is only 
0.055 of Earth’s mass. It has a density only a little less than Earth’s: 5.43 times 
the density of water versus Earth’s 5.52 times. 

Since Mercury experiences less gravitational pull than does Earth, its materials 
are not as compressed as those on Earth. However, the fact that Mercury’s 
density is only slightly less than Earth’s density means that Mercury has a higher 
concentration of heavy elements than Earth does. While Mariner 10 discovered 
that rocks similar to those on Earth also make up Mercury’s surface, scientists 
have further concluded that Mercury’s higher-density materials are below its 
surface. Its core must be very large, made up of mostly iron and some nickel, 
and accounts for about 65 percent to 70 percent of the planet’s mass.

MERCURY
4879 km

CALLISTO (JUPITER)
4821 km

PLUTO
2390 km

GANYMEDE (JUPITER)
5262 km

TITAN (SATURN)
5150 km

MOON (EARTH)
3474 km
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98 CHAPTER 3 The Sun and the Solar System

Besides exploring Mercury’s surface composition, Mariner 10 detected a magnetic 
fi eld on Mercury, although it is not very strong—about 1 percent as strong as the 
Earth’s fi eld. The fi eld appears to be shaped like the Earth’s and has magnetic poles 
nearly aligned with the planet’s spin axis. 

The magnetic fi eld’s presence has puzzled scientists since they fi rst identifi ed it 
in 1974. First, astronomers hypothesized that Mercury’s metallic core is molten 
because the dynamo effect—the generation of magnetic fi elds due to circulating electric 
charges, such as in an electric generator—requires molten magnetic material within 
the planet. 

More recent measurements indicate, however, that Mercury does not release more 
heat than it receives from the Sun. Therefore, the planet’s interior must no longer 
retain heat from its formation. This makes it diffi cult to imagine a molten core. 
Many astronomers still think that some form of the dynamo effect is responsible for 
the magnetic fi eld, but the question remains open. It could be that the core is partly 
molten because of impurities such as sulfur, which would lower the temperature 
at which the metal would solidify. Or the answer could lie in tidal interactions 
between Mercury and the Sun. 

Mercury’s Rotation and Orbit Around the Sun 

The closest planet to the Sun, Mercury circles the Sun 
more quickly (88 days) and moves faster in its orbit 
than any other planet. Mercury’s orbit is the most 
eccentric of the eight planets: Its distance from the Sun 
varies from 29 million to 44 million miles (46 million 
to 70 million km). 

Because Mercury is located 
so close to the Sun and makes 
an elongated orbit, it exhibits 
an interesting effect: One solar 
day on Mercury lasts two 
Mercurian years—176 Earth 
days. To explain this, think 
about the Moon. You know 
because of tidal effects, the Moon 
keeps the same face toward 
the Earth. Astronomers once 
thought that Mercury also always 
faced the Sun the same way. 
But radar observations indicate 
this is not the case (Figure 2.3). 
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Mercury moves faster in its orbit than 
any other planet, at an astonishing 
rate of speed: 48 km per second, 
or about 107,000 miles per hour.
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LESSON 2 ■ The Terrestrial Planets 99

They show that Mercury rotates on its axis once nearly every 59 Earth days—
precisely two-thirds of its orbital period of nearly 88 days. This means that the 
planet rotates one and a half times for every time it goes around the Sun.

This happens because Mercury is not perfectly balanced; one side is more massive 
than the other. As a result, the Sun exerts a torque, a twisting force, on the planet, 
especially when Mercury is in the perihelion stage—when a planet is closest to the 
Sun. (An aphelion, by contrast, is the point in a planet’s orbit when it is farthest from 
the Sun.) 

Because of this, the planet’s rotational period is aligned with its orbital period. 
Astronomers believe an object that hit Mercury’s surface and created its large 
Caloris Basin must have been made of dense material that is still under the planet’s 
surface. This causes Mercury to be lopsided and to have periods of rotation and 
revolution coupled as they are. 

Venus
Venus is the second closest planet to the Sun. And except for the Sun and Moon, 
it’s the brightest object in the sky. The Romans thought it such a beautiful sight 
that they named it after the goddess of beauty and love. However, you’ll see that 
as a possible home for a human colony, it is not very hospitable.

The View of Venus From Earth

This bright planet is never seen farther than 46 degrees from the Sun. So, like 
Mercury, it is visible only in the evening sky after sunset or in the morning sky 
before sunrise. Stargazers often refer to it as the Morning Star and the Evening Star. 

Seeing such a bright object above the horizon has fooled many people into thinking 
they were seeing something else. During World War II, fi ghter pilots sometimes 
shot at Venus, thinking that it was an enemy plane. Today, reports of UFOs often 
increase when Venus is at its brightest in the sky. 

Venus’s Density and Magnetic Fields

Venus is often called Earth’s sister planet. It is similar to Earth in many ways: 
Its diameter is 95 percent of Earth’s; its mass is 82 percent of Earth’s; and of all 
the planets, its orbit is located closest to Earth’s. From the values for its diameter 
and mass, you can calculate that Venus has a density 5.24 times that of water—
not much different from Earth’s 5.52.

Soviet spacecraft that landed on Venus determined that its surface rocks have 
a similar composition to basaltic volcanic rocks on Earth. Thus, to be as dense 
as it is, Venus must have a very dense interior with a metallic core.

89619_CH03_LS02_p094-113.indd   99 6/4/10   3:59 PM



100 CHAPTER 3 The Sun and the Solar System

Scientists have not found a magnetic fi eld on Venus. If one does exist, its strength 
is less than 1/10,000 of Earth’s. Because Venus has a slow rotation (about 243 days), 
scientists wouldn’t expect it to have a strong magnetic fi eld. However, according to 
present theories for the origins of planetary magnetic fi elds, Venus’s fi eld should be 
strong enough to detect. Astronomers know that Earth’s fi eld reversed its direction 
in the past. Perhaps Venus’s magnetic fi eld is now in the process of reversing as 
well, which would explain why it is so weak.

Venus’s Rotation and Orbit Around the Sun

Venus orbits the Sun in a more-circular orbit than any other planet. Its period 
is about 225 days. Its rotation is very slow, making a solar day on Venus about 
117 Earth days. Dense clouds mask Venus’s surface, so it is not visible from Earth. 
Radar waves, however, can penetrate this cloud cover. Since 1961 scientists have 
been bouncing radar signals off its surface. That’s how they fi rst discovered its 
rotation rate and surface features.

The radar studies taught scientists that Venus rotates backward compared with 
most other objects in the Solar System. Remember that revolving is how the planets 
circle the Sun. Rotation is how they spin on their axis. While all eight planets 
revolve around the Sun in a counterclockwise fashion, Venus and Uranus are the 
only two that rotate in a clockwise fashion. 

Venus’s Surface and Atmosphere 

Venus may have many similarities to Earth. But just as its solar days are far longer 
than Earth’s, its surface and atmosphere are quite different, too. 

The Surface
It took a lot of technology to penetrate Venus’s cloud cover. 
As noted earlier, radar mapped out the planet’s surface in 
extensive detail. In the latter part of the twentieth century 
Soviet and American missions to the planet produced 
extensive images. The Soviets landed on Venus nearly 
a dozen times. The pictures developed from these trips 
showed rocks scattered near the landing sites. Some were 
older and weathered smooth, while others were jagged 
and not yet affected by the planet’s fairly calm winds. 

Rolling hills cover about two-thirds of Venus’s surface, with craters here and there. 
Highlands occupy less than 10 percent of the surface, while lower-lying areas make 
up the rest. All of Venus, including the rolling plains that make up most of its 
surface, is drier than the driest desert on Earth. 

Ve
tha
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The Soviet Venera probes 
visited Venus between 1961 
and 1984. NASA’s Pioneer 
Venus 1 started orbiting Venus 
in 1978 and sent data until 
1992. The US Magellan orbiter 
sent data from 1990 to 1994.
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LESSON 2 ■ The Terrestrial Planets 101

Venus has about a thousand craters that are more than two miles in diameter. 
Earth has only a few craters this size, while the Moon has many more. In fact, 
Venus has far fewer craters than both the Moon and Mars. Scientists know that 
there was more cratering early in the Solar System’s history than occurs now 
because there was more interplanetary debris. The cratering rate decreased 
as this debris was swept away.

Since Venus has no craters older than about 500 million years, scientists believe 
that the average age of the planet’s surface is no older than that. This is about twice 
as old as Earth’s surface, but much younger than the Moon’s. Also, as a surface 
becomes smoother due to weathering, it becomes a poorer refl ector of radio 
waves. This allows scientists to compare the age of lava fl ows over the planet. 
Some Magellan radar data suggest that Venus has regions of very young lava fl ows—
less than 10 million years old.

There’s more evidence for recent volcanic activity on Venus—the amount 
of sulfur dioxide in the atmosphere has decreased, and scientists have detected 
lightning bursts. This decrease in sulfur dioxide suggests that a major eruption 
may have occurred in the 1970s. 

The presence of volcanoes suggests that Venus has a molten interior. The 
evidence suggests that without plate tectonics as on Earth, instabilities build 
in Venus’s interior until eruptions occur on the planet’s entire surface—
erasing signs of past activities and older craters. Most of Venus’s surface 
is covered with lava rock.is covered with lava rock.
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The Atmosphere
The Soviet Venera landers showed scientists that Venus’s atmosphere is also quite 
different from Earth’s.

Earth’s atmosphere consists of nearly 80 percent nitrogen and 20 percent oxygen, 
with small amounts of water, carbon dioxide, and ozone. Venus, on the other 
hand, has an atmosphere made up of about 96 percent carbon dioxide, 3.5 percent 
nitrogen, and small amounts of water and sulfuric acid—the same acid used in car 

(a) (b)
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LESSON 2 ■ The Terrestrial Planets 103

batteries. Venus’s clouds are in large part made of sulfuric acid droplets. Chemical 
reactions between the sulfuric acid in the atmosphere and fl uorides and chlorides 
in surface rocks result in very corrosive substances that can dissolve even lead. 
Venus is indeed inhospitable.

As the space probes descended through Venus’s atmosphere, they encountered 
hazards from the acidic atmosphere, the great winds found at the level of its cloud 
tops, and tremendous pressures. The atmospheric pressure on Venus’s surface 
is about 90 times that on the Earth’s surface because of the weight of the gases 
in Venus’s atmosphere. That’s about the same as the pressure at a depth of nearly 
a mile in Earth’s oceans, and the heaviest atmosphere of any planet. As if the acidic 
atmosphere and high pressure were not enough, Venus is also inhospitable because 
of its high temperatures: about 867 degrees F (464 degrees C) near the surface.

The European Space Agency’s Venus Express probe, which arrived on the planet 
in 2006, will help answer many more questions about the planet’s atmosphere 
and climate.

Mars
Like Venus and Mercury, Mars gets its name 
from mythology. The ancient Greeks called the 
fourth planet from the Sun “Ares,” the name 
of their mythical god of war, perhaps because 
of the association of its red color with blood. In 
Roman mythology the god of war is called Mars.

The View of Mars From Earth

Each time you look at Mars through a telescope, 
you will not necessarily see the same thing. First, 
it can look different because of big dust storms 
moving around the planet. But Mars can also 
look different because it’s not always the same 
distance from the Earth. 

The best time to look at Mars is when it is 
in  opposition. Opposition is when a planet 
is directly opposite the Sun in the sky. In other 
words, the objects are aligned as Sun-Earth-
planet. Mars is in opposition about every 
2.2 years. Because of its orbit, which is closer 
at some points to the Sun than at others, Mars 
can be as close to the Earth as 28 million miles 
(55 million km) when it is in opposition, or 
as far as 62 million miles (100 million km). 
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104 CHAPTER 3 The Sun and the Solar System

Scientists have been recording their views of the Mars’ surface since the early 
seventeenth century. Based on these observations, they have determined how fast 
Mars rotates. Scientists have also seen ice caps on Mars’ north and south poles 
similar to those in the Arctic and Antarctica. Like Earth, Mars tilts so you can see 
each ice cap growing larger or smaller as it tilts closer to or farther from the Sun. 
The same thing happens on Earth—Winter is in the Northern Hemisphere when 
the North Pole tilts away from the Sun, and summer when the North Pole tilts 
toward it. 

Scientists have noticed other seasonal changes on Mars. Different parts of the 
planet have changed from a light color to a darker color and back, which led some 
people to believe Mars had plant life. If plants grew on Mars, people wondered, 
did animals roam there, too? Could there be intelligent life, like humans? Only in 
the 1970s, when the fi rst Earth probes landed on the red planet, could scientists 
give a negative answer to these questions.

Mars’ Density and Magnetic Field

Mars has a diameter about half of Earth’s. Its mass is only one-tenth that of Earth. 
While Mercury and Venus have densities fairly close to Earth’s, Mars does not. 
Using Mars’ diameter and mass, scientists calculate that Mars’ density is 3.93 times 
that of water, about 0.7 of Earth’s density. Furthermore, the red planet has only 
about a quarter as much surface area as Earth and one-eighth its volume—
although Mars’ surface area equals that of Earth’s land mass. 

The rocks on Mars are very rich in iron and silicon. Mars rotates almost as quickly 
as Earth, with one day on Mars being only 40 minutes longer than a day here. But 
Mars doesn’t have a magnetic fi eld as Earth does. From these data and the planet’s 
low density, scientists conclude that the iron on Mars is spread throughout the 
planet, instead of being concentrated in its core.

Mars’ surface has only the remains of its once active magnetic fi eld, scattered 
around its surface in areas of highly magnetized rock. Observations suggest 
that Mars probably lost its magnetic fi eld about 4 billion years ago. Since then, 
the planet’s atmosphere has been feeling the full force of the Sun’s solar wind. 
This erodes Mars’ atmosphere and contributes to its loss of water.

Mars’ Rotation and Orbit Around the Sun

On average, Mars orbits the Sun from about 143 million miles (230 million km) 
away. Its orbit, however, is fairly eccentric, and its distance from the Sun varies 
from about 130 million to 155 million miles (210 million to 250 million km). 
The red planet’s day is almost the same as Earth’s—24 hours and 40 minutes.
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LESSON 2 ■ The Terrestrial Planets 105

Mars’ equator tilts 25.2 degrees with respect to 
its orbital plane. This is very similar to Earth’s 
23.4 degrees. The tilt of a planet’s axis causes opposite 
seasons in the planet’s two hemispheres, and this 
is indeed the case on Mars as on Earth. 

But there is another feature of Mars’ motion that 
affects its seasons. The eccentricity of Mars’ orbit 
causes it to be much closer to the Sun during parts 
of its year than at others. Mars is 19 percent closer 
to the Sun during the northern hemisphere’s winter 
than during its summer. Being closer to the Sun 
in winter and farther away in summer means that 
the temperatures in the northern hemisphere aren’t 
all that different between seasons. 

In the southern hemisphere, however, the reverse is true. Mars is closer to 
the Sun during the southern hemisphere’s summer and farther from the Sun 
in winter (Figure 2.4). Thus, the southern hemisphere experiences greater 
seasonal temperature shifts than the northern hemisphere. The same effect 
occurs on Earth, which is closest to the Sun in January (winter in the northern 
hemisphere). But the Earth’s orbit is so nearly circular that it is only about 
3 percent closer to the Sun at one time than the other (rather than Mars’ 
19 percent). 

Mars’ Surface and Atmosphere

When thinking about the surface and atmosphere of Mars, it’s helpful to put it 
in the context of a world geography class.

If you measure from sea level, the tallest mountain on Earth is Mount Everest. 
It’s more than fi ve miles high. Still, airplanes can and do fl y above it. This 
mountain is little more than a molehill in comparison with Olympus Mons 
on Mars (Figure 2.5). Olympus Mons is the largest known mountain in the 
Solar System—at 15 miles high! By comparison, the highest that planes usually 
fl y is around eight or nine miles high. 

Like the High Cascade Mountains in the US Pacifi c Northwest, Olympus Mons 
is a volcano. With such an astonishing height, it’s not surprising it has an 
expansive base. If you placed its base in the United States, it would cover much 
of Oregon and Washington state. The base of Olympus Mons has a diameter 
of 400 miles and the collapsed depression at its top is 50 miles across and 
two miles deep. 

N

S S

N
SUN

89619_CH03_LS02_p094-113.indd   105 6/4/10   4:00 PM



106 CHAPTER 3 The Sun and the Solar System
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The Surface
Stretching away from the area of 
Olympus Mons is a canyon that more 
than matches the volcano. If placed on 
Earth, Valles Marineris (named for the 
Mariner spacecraft) would stretch all the 
way from Charleston, South Carolina, 
to Los Angeles, California (Figure 2.6). 

In 1976, the seventh anniversary of 
the fi rst human landing on the Moon, 
Viking 1 landed on a cratered plain 
of Mars and took the fi rst close-up 
photographs of the surface. They 
showed that the red color you see 
from Earth is real. 

Another spacecraft called Pathfi nder 
landed on Mars on 4 July 1997. It sent 
back photos of a rock-strewn area. 

Grand Canyon

Valles Marineris

(a)

(b)
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Pathfi nder’s roving robot, Sojourner, began a slow journey to investigate the rocks’ 
composition. Scientists learned that Mars is more like Earth than scientists had 
thought. The fi rst rock investigated was rich in silica, the quartz material found in 
sand. A volcanic action or a meteorite impact is a possible explanation of how the 
rock got there in the fi rst place. 

The Viking orbiting modules and Mariner 9 found evidence to support the hypothesis 
that running water was once common on Mars. The channels, gullies, and layers of 
sedimentary rock discovered on Mars clearly suggest that the planet was very different 
3.5 billion years ago. 

Liquid water seems to have played an important role in shaping the planet’s surface, but 
it is likely that it was not the only force at play. Other factors such as volcanoes, tectonic 
shifts, ice, and strong winds almost certainly contributed to the features seen today.

But Mars’ atmosphere today is so thin that rainfall is not possible—there is only a 
small amount of water vapor present. The amount of water vapor in the atmosphere 
would barely fi ll a small pond. The water volume in the ice on Mars’ north polar cap, 
however, is about 4 percent of the Earth’s south polar ice sheet. 
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The Atmosphere 
Mars’ climate is one of extreme changes. Near the Martian equator, the temperature 
around noontime can reach as high as 86 degrees F (30 degrees C), a comfortable 
temperature for humans. At night, however, the temperature might drop to minus 
210 degrees F (minus135 degrees C). By comparison, the coldest temperature ever 
recorded on Earth is minus 128.6 degrees F (minus 89.2 degrees C). 

Mars’ thin atmosphere is the reason for this extreme difference in temperature. 
A planet’s atmosphere works like a blanket. It protects the planet from the Sun 
during the day and provides warmth at night by capturing the day’s heat and 
refl ecting it back to the surface. 

The atmosphere’s size and composition determine the amount of shielding and 
refl ection. Mars’ atmosphere is 95 percent carbon dioxide. You might suppose 
that this would make Mars hot as it does Venus. But the low atmospheric pressure 
at Mars’ surface means that there is simply too little atmosphere of any type to 
signifi cantly moderate the temperature. When vast dust storms sweep across the 
planet, however, the sunlight-absorbing dust heats the dry atmosphere. A 2001 
storm increased Mars’ temperature 86 degrees F (30 degrees C) (Figure 2.7). 
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Mars’ Moons

Mars has two natural satellites, Phobos (“fear” in Greek) and Deimos (“terror”). 
Both are small and irregularly shaped. Phobos, for example, is about 17 miles 
(27 km ) across its longest dimension, but 14 miles (22 km ) and 11 miles 
(18 km) across its other dimensions. Deimos is even smaller and is similarly 
shaped. In other words, they have a form like potatoes.

Since these moons are so similar, scientists believe they are captured asteroids. 
A capture like this could have taken place in three ways: The asteroid was either 
slowed by friction with the Martian atmosphere (which was much denser in the 
past); by collision with a smaller asteroid; or by gravitational pull from another 
asteroid. This might seem 
unlikely, but considering the 
number of asteroids that have 
passed by Mars over billions of 
years, it is certainly a possibility. 
The moons could also be the 
result of a meteorite impact 
with the red planet.

The masses of Phobos and 
Deimos are so small that you 
would weigh almost nothing 
standing on their surfaces. 
A 120-pound person on Earth 
would weigh about one ounce 
on the lowest point of Deimos. 
The Martian moons are not 
only small; they orbit very close 
to the planet and have short 
periods of revolution—about 
0.3 days for Phobos and 
1.3 days for Deimos. 

Both revolve in the same 
direction as most other Solar 
System objects, counter-
clockwise as seen from a point 
above the Solar System, north 
of Earth. But given the speed 
at which Phobos circles Mars, 
it would appear from the 
Martian surface to rise in the 
west and move across the sky 
to the east.

MMaMars’ 

M hh
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112 CHAPTER 3 The Sun and the Solar System

Scientists are now learning even more about Mars from several unmanned NASA 
missions to the red planet, including the exploration rovers Spirit and Opportunity. 
Data received from these missions ensure that by the time you read this book, 
scientists will have made new discoveries. If humans ever do set foot on another 
planet, it will probably be Mars, as you’ll learn in a later lesson.

As you have seen, the terrestrial planets—although each quite different—share 
several similarities with Earth. The outer planets, however, are very different from 
their little brothers and sisters closer to the Sun. You’ve learned a bit about them 
already. The next lesson will explore the Jovian planets in more detail.
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Lesson 2 Review 
Using complete sentences, answer the following questions on a sheet of paper.

 1. When is Mercury visible to the naked eye on Earth?

 2. Why do scientists believe Mercury doesn’t have a molten core?

 3. Why does Mercury rotate one and a half times for every time it goes 
around the Sun?

 4. Why did fi ghter pilots in World War II shoot at Venus?

 5. Why is Venus called the Earth’s sister planet?

 6. How does Venus’s rotation differ from that of most other planets?

 7. Why was there more cratering on the surface of the planets early 
in the Solar System’s history and not so much now?

 8. When is the best time to see Mars?

 9. Why does Mars feel the full force of the solar wind?

 10. In addition to the tilt of its axis, what affects Mars’ seasons?

 11. Why is rainfall not possible on Mars, even though there is water 
on the planet?

✔ CHECK POINTSCCCCCCCCCCCCCCCHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIIIIIIIINNNNNNNNNNNNNTTTTTTTTTTTTTTTSSSSSSSSSSSSSSSCCCCCCCCCCCCCCCHHHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIIIIIIIIIIIINNNNNNNNNNNNNNNTTTTTTTTTTTTTTTSSSSSSSSSSSSSSSCCCCCCCCCCCCCCCHHHHHHHHHHHHHEEEEEEEEEEEEECCCCCCCCCCCCCCCKKKKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIINNNNNNNNNNNNNTTTTTTTTTTTSSSSSSSCCCCCCCCCCCCCCHHHHHHHHHHHEEEEEEEEEEEEECCCCCCCCCCCCCKKKKKKKKKK PPPPPPPPPPPPPPOOOOOOOOOOOIIIIINNNNNNNNNNNNTTTTTTTTTTTSSSSSSSSSSCCCCCCCCCCCCCHHHHHHHHHHHHHHHEEEEEEEEEEEEEEECCCCCCCCCCCCCKKKKKKKKKKKK PPPPPPPPPPPPPPPOOOOOOOOOOOOOOOIIIIINNNNNNNNNNNNNTTTTTTTTTTTTSSSSSSSSSSSS

 12. Venus and Mars are very different, yet they are often considered the planets 
most similar to Earth. Why is Mars more likely to serve as the target for the 
fi rst human visit than Venus? List as many reasons as you can.
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