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Reading Preview Discover Activity

Key Concepts

« What characteristics do the inner
planets have in common?

+ Whatare the main characteistis
that disinguish each o th iner
planets?

Key Terms.
« terrestria planets
« areenhouse effect:

@ Target Reading skill
Using Pror Knowedge Look ot
the scton headings and visuals 10
Sec what thisaction s about. Then
wie what you know about he
inner planets in 3 raphic
organizer ke he one beow. A5
Jou read,write what you lean

How Does Mars Look From Earth?

1. Work in pairs. On a sheet of paper, draw a
circle 20 cm across to represent Mars. Draw
about 100 small ines, each about 1 cm
long, at random places inside the circl.

2. Have your parter look at your drawing of
Mars from the other side of the room. Your
partner should draw what he o

3. Compare your original drawing with what your partner d
Then look at your own drawing from across the room.

Think It Over

‘Observing Did your partner draw any conneting lines that

were not actually on your drawing? What can you conclude

about the accuracy of descriptions of other planets based on
obsevations from Earth?

Where could you find a planet whose atmosphere hs alma
entirely leaked avay into space? How about a planet whoses
face is hot enough to meltlead? And how about a planet wif
volcanoes higher than any on Earth? Finally, where could ya
find a planet with oceans of water brimming with fish
other life? These are descriptions of the four planets closest
the sun, known as the inner planets.

Earth and the three other inner planets—Mercury, Ve
and Mars—are more similar to each other than they arc to
five outer planets. The four inner planets are small and der
and have rocky surfaces. The inner planets are often called
et pant, rom the Lot word 17 which

igure 10 summarizes data about the inner planets.

Earth

As you can see in Figure 11, Earth has three main laye
crust,a mantle, and a core. The crust includes the solid, ro
surface. Under the crust is the mantle, a layer of hot molt
rock. When volcanoes erupt, this hot material rises to the sur-
face. Earth has a dense core made of mainly iron and nickel
“The outer core s liquid, ut the inner core i slid

e
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The Inner Planets
:

Mercury 879 £ 58,000,000 02 o
Venus 12,104 EZ 108,000,000 o082 o
Eortn 12756 1 150,000,000 1 1
ars 79 103 228,000000 s 2

Fiure 10
\Water Earth is unique in our solar system in having | The inner planets take up only a small

iquid water at ts surface. In fact, most of Earth's surface,
Labout 70 percent,is covered with water. Perhaps our planct
should be called “Water” instead of “Earth't Earth has a suit
Lable temperature range for water 10 exist s  liquid, g, or
solid. Water is also important in shaping Earths surface,
wearing it down and changing s appearance over ime.

| Atmosphere Earth has enough gravity to hold on to
most gases. These gases make up Earth's atmosphere,
sehich extends more than 100 kilometers above its surface.
Other planets in the solar system have atmospheres too,
but only Earth has an atmosphere that s rich in oxygen.
The oxygen you need to live makes up about 20 percent of
Earth's atmosphere. Nearly all the rest is nitrogen, with
small amounts of other gases such as argon and carbon
dioxide. The atmosphere also includes varying amounts of
water in the form of a gas. Water in a gaseous form is
called water vapor.

What two gases make up most o Earth's
atmosphere?

part of the solarsystem. Note that sizes
and distancesare not drawn to scale.

outer

Fiouss 11 oner core

Earth's Layers

Earth has 2 sold, rocky surface.
Whatare

Earth's three main layers?
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Mercury

This image of Mercury was
produced by combining aseries of
smaller images made by the.
Mariner 10space probe.
Interpreting Photographs How s
Mercury’s surface diferent from
Eorths?

Size of Mercury
compared to Earth

nae

Mercury

Mercury is the smallest terrestrial planet and the planet
closest to the sun. Mercury is not much larger than Earths
‘moon and has no moons of its own. The interior of Mercury is
probably made up mainly of the dense meta ron.

Exploring Mercury Because Mercury i so clos to the sun, i
i hard tosee from Earth. Much of what astronomers know about
Mercury’s surface came from a single probe, Mariner 10. It flew
by Mercury three times in 1974 and 1975. Two new missions to
Mercury are planned. The firt of these, called MESSENGER, i
scheduled to go into orbit around Mercury in 2009.

Mariner 10s photographs show that Mercury has many flat
plains and craters on its surface. The large number of craters
shows that Mercury’s surface has changed lite for bllions of
years. Many of Mercury's craters have been named for artists,
writers, and musicians, such as the composers Bach and Mozart.

Mercury's Atmosphere Mercury has virtually no atmos-
phere. Mercury’s high daytime temperatures cause gas particles
10 move very fast. Because Mercury’s mass is small,its gravty is
weak. Fast-moving gas particles can easily escape into space-
However, astronomers have detected small amounts of sodium;
and other gases around Mercury.

Mercury i a planet of extremes, with a greater temperature’
range than any other planet n the solar system. It s so clos o
the sun that during the day, the side facing the sun reaches
temperatures of 430°C. Because Mercury has almost no atmos-
phere, at night ts heat escapes into space. Then its temperature
drops below —170°C.

Venus

Venus s so similar in size and mass to Earth that it is some-
times called “Earth's twin” Venus's density and internal
structureare similar to Earths. But, in other ways, Venus
and Earth are vry different.

Venus takes about 75 Earth months to revolve around the
sun. It takes about 8 months for Venus to rotate once on its
axis, Thus, Venus rotates so slowly that it day is longer than its
year! Oddly, Venus rotates from east to west, the opposite
direction from most other planets and moons. Astronomers
hypothesize that a large object struck Venus long ago, causing
the planet to change its direction of rotation.
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Thick dlouds cover
the surface. Fioune 13
= Venus
‘Animage made with a camera ef) shows
Venus's thck atmosphere. A radar image (right)
penetrates Venus'sclouds toreveal the surface
Both images are false color

us's Atmosphere Venus’ atmosphere s so thick that it
aliays cloudy there. From Earth or space, astronomers can
only a smooth cloud cover over Venus. The clouds are made
osly of droplets of sulfuric acid.
1 you could stand on Venus' surface,you would quickly be
shed by the weight of its atmosphere. The pressure of
us's atmosphere is 90 times greater than the pressure of
rths atmosphere. You couldn'tbreathe on Venus because its
imosphere is mostly carbon dioxide.
Because Venus is closer to the sun than Earth is, it receives
ore solar energy than Earth does. Much of this radiation is
flected by Venus's atmosphere. However, some radiation
Baches the surface and is later given off as heat. The carbon
oxide in Venus’s atmosphere traps heat so wellthat Venus has
hottest surface of any planet. At 460°C, its average surface.
perature is hot enough to melt lead. This trapping of heat
b the atmosphere is called the greenhouse effect.

size of Venus
compared to Earth

Exploring Venus Many space probes have visited Venus. The
probe to land on the surface and send back data, Verera 7,
nded in 1970. The Magellan probe reached Venus in 1990, car-
g radar instruments. Radar works through clouds, so
agelln wasable 10 map nearly the entre surface. The Magellan
ta confirmed that Venus is covered with rock. Venus’s surface
2s many volcanoes and broad plains formed by lava lows.

(Go @nline
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For: Links on the plaets
Vit wScnksorg
Wb Code: cn0633

i, ) Yo i enusssurace mperature fected by

¥ Ciici5nt ) the greenhouse effect?
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ST | s caled the “red planet” When you s it the sk t
a slightly reddish tinge. This reddish color is due to the breaks
‘down of iron-rich rocks, which creates a rusty dust that cove
much of Marsssurface.

Mars's Atmosphere The atmosphere of Mars is more th
95 percent carbon dioxide. It s similar in composition to Venus’
atmosphere, but much thinner. You could walk around on Ma
but you would have to wear an airtight st and carry your
onygen, ke a scuba diver. Mars has few clouds, and they are ve
thin compared 10 clouds on Earth. Mars’ transparent at
phere allows people on Earth to view ts surface with a tek
Temperatures on the surface range from —140°C to 20°C.

Water on Mars Images of Mars taken from space show &
P 14 variety of features that look as if they were made by ancient
s eoftsthinamosphere | Strcams, lakes, or floods. There are huge canyons and featur
e iotanea tromthe o ars | thatlook like the remains of ancient coasines. Scentiststhi
auit cod. Mars has e caps ot | that alarge amount of liquid water lowed on Mars'ssurface i
both poles. Iferring Whysit | the distant past. Scientists infer that Mars must have bees
oy o3t Mrss e 1om | i varmerand had  thickesamospher t that e
Northrolar AU present, liquid water cannot exist for long o
ecap | Mars’s surface. Mars's atmosphere is 5o thin that am
liquid water would quickly turn into a gas. So whe
is Marss water now? Some of it is located in
planet’ two polar ice caps, which contain froze
water and carbon dioxide. A small amount alsol
exists as water vapor in Mars's atmosphere.
Some water vapor has probably escaped into
space. But scientsts think that a large amount
of water may sill be frozen underground.

Seasons on Mars Because Mars hasa tilted
axis, it has seasons just as Earth does. During
the Martian winter, an ice cap grows larger a5 2

layer of frozen carbon dioxide covers it. Because

the northern and southern hemispheres have!
opposite seasons, one ice cap grows while the other’
one shrinks.

‘As the seasons change on the dusty surface of Mars,
windstorms arise and blow the dust around. Since the dust
is blown off some regions, these regions look darker.

76 e





[image: image6.png]oring Mars Many space probes have visited Mars. The
onessecmed to show that Mars is barren and covered vith
tes like the moon. Recently, two new probes landed on
5 surface. NASA' Spiit and Opportunity rovers explored
s of the planet. They examined a variety of rocks

& oil sampls. At both locations, the rovers found strong

dence that liquid water was once present.

Some regions of Mars have giant volcanoes. Astronomers
signs that lava flowed from the volcanoes in the past, but
ve. Olympus Mons on Mars is

volcanoes are no longer a
largest volcano in the solar system.

Target Reading Skill

Review your graphic
organizer and revse it based on what you just
learned in the section.

Reviewing Key Concepts

1a Listthe four inner planets i order
of siz, from smallst o largest.
b Howare the
four inner planetssimilar o one another?
22 Describe an important
characteristic of each inner planet.
b, Compare

" the atmospheres o the four inner planes.

{21 ) Whatsthe largestvocano in the sola system?

Fiure 15

Mars's Surface

B8 The surface of Marsis
rugged and rocky.

Y
SCHOOL

Video Fied ip

Venus is much
forther from the sun than Mercury is. et average
temperatures on Venus's surface are much higher
than those on Mercury. Explain why.

Travel Brochure Select one of the.
inner planets other than Earth. Design
3 travel brochure for your selected
planet, including basic acts and
desciptions of places of interest. Also
include 3 few sketches or photos to go
along with your text
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