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UNIT ! THE EARTH AND THE UNIVERSE o

U NIT 1 The Earth and the Universe

B ackground
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AR RALE, BEHERINMNBENKE, ESHHRMNFHERLN
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WHNREETHA-12.7 E%.

AR EAEEENERRERSHN BARE, AARHRERER. £RHT. REFLTN

AR R T AR RS

1959 4, ﬁﬁﬁ%%“ﬂﬁl%”%%ﬂﬁﬁﬂmﬁ BEATEEA ©AT, JFHR T AR AR
HIEZEE, 196947 A 20 B, “MES” BAMEEZIAE, JFIHTARELLRNEAE).
BT 1972 £, AEKEBH 6 K, BT —RIMBFEEE, ALXHRKIAREMEE.
WA, 2007 ££ 10 A 24 H 18EF 5 4, REEHEDELSHOA “RIE=SH" BHKEE

‘W —S" PEBRMEAKRE, REHFARARNIER.

Warm Up

1. What is the difference between terrestrial planets and jovian planets in solar system?
2. Describe the world on the Moon.
3. How does the universe evolve?

4. Why are people interested in the moon exploring?

T ext

Solar System

Our solar system began forming about 5 billion years ago as gas clouds coalesce into planets
and a star. Today, the solar system contains eight commonly recognized planets and the Sun. (Source:
NASA)

Solar system consists of an average star we call the Sun, the planets Mercury, Venus, Earth,
Mars, Jupiter, Saturn, Uranus, and Neptune (Figure 1T-1). It includes: the satellites of the planets;
numerous comets, asteroids, and meteoroids; and the interplanetary medium. The Sun is the richest
source of electromagnetic energy (mostly in the form of heat and light) in the solar system. The Sun’s
nearest known stellar neighbor is a red dwarf star called Proxima Centauri, at a distance of 4.3 light

years away. The whole solar system, together with the local stars visible on a clear night, orbits the
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center of our home galaxy, a spiral disk of 200 billion stars we call the Milky Way. The Milky Way
has two small galaxies nearby, which are visible from the southern hemisphere. They are called the
Large Magellanic Cloud and the Small Magellanic Cloud. The nearest large galaxy is the Andromeda
Galaxy. It is a spiral galaxy like the Milky Way but is 4 times as massive and is 2 million light years

away. Our galaxy, one of billions of galaxies known, is traveling through intergalactic space.

Figure 1T-1

The planets, most of the satellites of the planets and the asteroids revolve around the Sun in the
same direction, in nearly circular orbits. When looking down from above the Sun’s north pole, the

planets orbit in a counter-clockwise direction. The planets orbit the Sun in or near the same plane,

called the ecliptic.

Composition of the Solar System

The Sun contains 99.85% of all the matter in the Solar System. The planets, which condensed
out of the same disk of material that formed the Sun, contain only 0.135% of the mass of the solar
system. Jupiter contains more than twice the matter of all the other planets combined. Satellites of

the planets, comets, asteroids, meteoroids, and the interplanetary medium constitute the remaining

0.015%.
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The Terrestrial Planets

The terrestrial planets are the four innermost planets in the solar system, Mercury, Venus, Earth
and Mars. They are called terrestrial because they have a compact,
rocky surface like the Earth’s. The planets, Venus, Earth, and Mars
have significant atmospheres while Mercury has almost none. The | :

following diagram (Figure 1T-2) shows the approximate distance of

Figure 1T-2
the terrestrial planets to the Sun. gy

The Jovian Planets

Jupiter, Saturn, Uranus, and Neptune are known as the Jovian (Jupiter-like) planets, because
they are all gigantic compared with Earth, and they have a gaseous nature like Jupiter’s. The Jovian
planets aré also referred to as the gas giants, although some or all of [ i
them might have small solid cores. The following diagram (Figure 1T-3) "
shows the approximate distance of the Jovian planets to the Sun. ' :

The following table lists statistical information for the Sun and |

planets: Figure 1T-3
Table Statistical information for the Sun and planets
Distance| Radius | Mass | Rotation Misons Orbital Orbital Obliquits] Density (g/em’
(AU) (Earth’s)|(Earth’s)| (Earth’s) Inclination| Eccentricity

Sun 0 109 |[332800f 25~36 9 1.410
Mercury | 0.39 0.38 0.05 58.8 0 7 0.2056 0.1° 5.43
Venus | 0.72 0.95 0.89 244 0 3.394 0.006 8 177.4° 5.25
Earth 1.0 1.00 1.00 1.00 1 0.000 0.0167 | 23.45° 5.52
Mars 1.5 0.53 0.11 1.029 2 1.850 0.0934 | 25.19° 3.95
Jupiter | 5.2 11 318 0.411 16 1.308 0.048 3 3.12° 1.33
Saturn 9.5 9 95 0.428 18 2.488 0.0560 | 26.73° 0.69
Uranus | 19.2 4 17 0.748 15 0.774 0.046 1 97.86° 1.29
Neptune| 30.1 4 17 0.802 8 1.774 0.0097 | 29.56° 1.64

The Sun’s period of rotation at the surface varies from approximately 25 days at the equator to
36 days at the pole. Deep down, below the convective zone, everything appears to rotate with a
period of 27 days.



UNIT1 THE EARTH AND THE UNIVERSE

Jupiter
Saturn
Uranus
Neptune
Pluto
comet

asteroid

meteoroid
interplanetary medium
electromagnetic

dwarf star

Proxima Centauri

the Large Magellanic Cloud
The Andromeda Galaxy
intergalactic space

ecliptic

the Jovian Planet
the terrestrial planet
Milky Way
counter-clockwise
light year

innermost

Words and Expressions

(dzu:pita]
[seetan]
[jusrenas]
[neptju:n]
['plu:tau]
['komit]

[zestarsid]

['mi:tiaroid]
[Linta'pleenitari'mi:diam]
[ilectraumaegn’etik]
[dwo:f]

['proksima'senta:]

[maega'leenik]
[een'dromada]
[intaga'laektik]
[i'kliptik]

[d3zsuvian]

[to'restrial]

[inemsust]

n. K2

n. [(R1+ &, -8 X&

n, XFEE

n. ¥EE

n. EXE, FAEZHM

n. 2

ARZVNEER, MTE
adj. BARH

n. JiEK

129 B

adj. FBLHY

BE

n. [RICEAG B AR E
(7F1E Proxima Centauri)

KETRE=

il EE R

B RFRE

=

n. [RIFE adj. #EE, HEAR)

®E, M
KARITE
KHITE
BRI
R
e

adj. B EEK, WOH, WERN
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Notes

I. XEEIRT http://www.physicalgeography.net/fundamentals/1b.html,

2. Solar system consists of an average star we call the Sun, the planets Mercury, Venus, Earth, Mars,
Jupiter, Saturn, Uranus, and Neptune, K &EH— T BMTRZ I AKHAMN L EEEN/ KT E-—KE. £
. ek, KA. KE. £82. XTEMEBF R . consist of 18 . an average star we call the Sun,
we BT45HE T that, that 5| PFIEM A& star, the planets Mercury, Venus, Earth, Mars, Jupiter, Saturn,
Uranus, and Neptune f& [& {7 15 &5 o ‘

2006 4 8 H 24 HEBP KX FREG =AM EREETHVTEENL, EEEY "Bl 82
790, MBEHA BOTE” o Hilb, KHRGHETE. BTENKHE/NREK. 1TEEELAMIEE,
B &5 71 R U BRI i R ZREOK , I BB EBREEMI R RE. KBRITE
HEKE. &8, K. KE. RE. £B. XIENEIEN. BTESTERAEAEGHRE,
ZREHR, AAEERERERLEMHDENXE, SRETENSHES. KHE/NKEEE SN
BN T ENETE SN Y.

3. The Sun is the richest source of electromagnetic energy (mostly in the form of heat and light) in the
solar system. The Sun’s nearest known stellar neighbor is a red dwarf star called Proxima Centauri, at a distance
of 4.3 light years away. AFHR A R&KET N BREERRE JLPEHLDEMHRNERFE) . KHREHN
fHESERZER 43 BENLER Y ANDERHL4EE . electromagnetic EAREH, REEH.

4. ZIRER (red dwarf) RISREREM. BEMAMNERE, THEEFEPLEE ‘27 WMAE. %
BHEES HEEMELE.

5. The nearest large galaxy is the Andromeda Galaxy. It is a spiral galaxy like the Milky Way but is 4 times
as massive and is 2 million light years away. RS ITM K E BRI L. WEEN—HEFSKRER, |
HEmBRM AN 4%, EERIEA 20 {Z%HE . 4 times as massive, HFEWE T as the Milky Way is.

6. When looking down from above the Sun’s north pole, the planets orbit in a counter-clockwise direction.
LK B R B AL A R AY I, FRATR BUAT B A I IE 2 B 6 T o look down from A ------[f]
TR . counter-clockwise WiBT4F 7y A, JAM4T A 1H & clockwise.

7. The Sun contains 99.85% of all the matter in the Solar System. The planets, which condensed out of the
same disk of material that formed the Sun, contain only 0.135% of the mass of the solar system. JXFHZEH, Kk
FHAMAMABERERN 99.85%. TEMSKHAMNBEYWFERNEZRYRIREGT R, FRAFRKER
0.135% fyFE . ) which 5| SAEFREITEEHEMNA .

8. The Sun’s period of rotation at the surface varies from approximately 25 days at the equator to 36 days
at the poles. KFIFIZ M FREEI WA 5 M KL 25 X8 36 KAE.

ARRAAREK, & HFERPAE . KRBT B,
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Exercises

Reading Comprehension

I . Say whether the following statements are true (T) or false (F) according to the text.

1. Our solar system began forming about 5 billion years ago as gas clouds coalesced into planets
and astar. ()

2. The Milky Way has two small galaxies nearby, Proxima Centauri and Andromeda Galaxy,
which are visible from the southern hemisphere. ()

3. The Sun’s nearest known stellar neighbor is a red dwarf star called Proxima Centauri, at a
distance of 4.3 light years away. ()

4. Neptune is a special case in that its orbit is the most highly inclined (18 degrees) and the most
highly elliptical of all the planets. ()

5. The exceptions are Uranus and Pluto, which are tipped towards the Sun. ( )

6. The terrestrial planets are the four innermost planets in the solar system, Mercury, Venus,
Earth and Mars. ()

7. The Jovian planets are also referred to as the gas giants, because they are made up of gases
completely. ()

8. The Sun’s period of rotation at the surface varies from approximately 25 days at the poles to
36 days at the equator. { )

1. Answer the following questions according to the text.

1. What is the Sun’s nearest known stellar neighbor? How far is it?

2. Why is, for part of its orbit, Pluto closer to the Sun than Neptune?

3. Why do we call Mercury, Venus, Earth and Mars terrestrial planets?

4. Why does the Sun’s period of rotation at the surface vary from the equator to the poles?

5. What are the differences between the Terrestrial Planets and the Jovian Planets?

1. Complete the table bellow according to the text.

members surface density satellites temperature

the terrestrial planets

the Jovian planets
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Vocabulary

I . Match the words in Column A with their corresponding definition of descriptions in
Column B.

A B
1. asteroids a. object that moves round the sun and looks like a bright star with a
long, less bright tail

2. comets b. any of many small planets revolving round the Sun, esp between the

orbits of Mars and Jupiter

(V3]

. the Milky Way c. small mass of matter that enters the earth’s atmosphere from outer
space, making a bright streak across the sky as it is burnt up

4. meteoroids d. the system of stars that contains our solar system, seen as aluminous

band in the sky

n

. ecliptic e. the apparent path of the Sun’s motion on the celestial sphere as seen
from the Earth
II. Complete the following sentences with the words given below, changing the forms
where necessary.

intergalactic counter-clockwise orbit coalesce into
looking down ecliptic refer to as Milky Way
1. Our solar system began forming about S billion years ago as gas clouds planets and
a star.
2. The whole solar system, together with the local stars visible on a clear night, the

center of our home galaxy, a spiral disk of 200 billion stars we call the

3. Our galaxy, one of billions of galaxies known, is traveling through

space.

4. When from above the Sun’s north pole, the planets orbit in a direction.

5. The planets orbit the Sun in or near the same plane, called the

6. The Jovian planets are also the gas giants, although some or all of them might have

small solid cores.

Translating

I . Translate the following paragraph into Chinese.
The Moon, of course, has been known since prehistoric times. It is the second brightest object in

the sky after the Sun. As the Moon orbits around the Earth once per month, the angle between the
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Earth, the Moon and the Sun changes; we see this as the cycle of the Moon’s phases. The time
between successive new moons is 29.5 days (709 hours), slightly different from the Moon’s orbital

period (measured against the stars) since the Earth moves a significant distance in its orbit around the

Sun in that time.

II. Translate the following paragraphs into English.

KBEANKITESR, —fBKE. £E. RMAERALMTE, BIINEERALER
FEAARMGRAK, ¥ENRBE/N, EXERGE. BKRKE. 2. REEMBIERA
BARITE, BMOEABRAERERHE. K. UK. BhE (methane). & (ammonia) FHIK,
AR R A SRS, BAINRENEZ2EER TR, ERFEIRE. REEEEZ—H
RN EEK, BBITE

KIBRZHZAFE /1 (gravitation) LRI RAEHEFN AR, ERRREHLTEMHE 1
FFELS. KBRRMEE/RF: KH (HE). AXTE (B#FMK). THNME. KRED
E (BERAR), ®EEE. REALRKELRYFNREHSHR. EAXHAS, KM
KPR G KRS FTER) 99.8%, HMKAERSMAZI AR 0.2%. KHEEFDLREK, BRIFI
NEBHEETAHR, FHOAXAKKKHAAE. KHEAFN/AKRGTE OKE. £2. #i3k. X
2. KE. £B. XXE. B8XE) HEREE—FENERENELE T HEAHEAK.

Reading Material A

Evolution of the Universe

About 11 to 15 billion years ago all of the matter and energy in the Universe was concentrated
into an area the size of an atom. At this moment, matter, energy, space and time did not exist. Then
suddenly, the Universe began to expand at an incredible rate and matter, energy, space and time
came into being (the Big Bang). As the Universe expanded, matter began to coalesce into gas clouds,
and then stars and planets. Our solar system formed about 5 billion years ago when the Universe was

about 65% of its present size. Today, the Universe continues to expand.
Why Do Most Scientists Accept the Big Bang Theory?

The acceptance of this theory by the scientific community is based on a number of observations.
These observations confirm specific predictions of the Big Bang theory. We learned that scientists
test their theories through deduction and falsification. Predictions associated with the Big Bang
theory that have been tested by this process are:
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1. If the Big Bang did occur, all of the objects within the Universe should be moving away
from each other. In 1929, Edwin Hubble documented that the galaxies in our Universe are indeed
moving away from each other.

2. The Big Bang should have left an “afterglow ” from the explosion. In the 1960s, scientists
discovered the existence of cosmic background radiation, the so-called “afterglow” after the Big
Bang explosion. Our most accurate measurements of this cosmic radiation came in November 1989,
by the Cosmic Background Explorer (COBE) satellite. The measurements from this satellite tested an
important prediction of the Big Bang theory. This prediction suggests that the initial explosion that
gave birth to the Universe should have created radiation with a spectrum that follows a blackbody
curve. The COBE measurements indicated that the spectrum of the cosmic radiation varied from a
blackbody curve by only 1%. This level of error is considered insignificant.

3. If the Universe began with a Big Bang, extreme temperatures should have caused 25
percent of the mass of the Universe to become helium. This is exactly what is observed.

4. Matter in the Universe should be distributed homogeneously. Astronomical observations
from the Hubble Space Telescope do indicate that matter in the Universe generally has a

homogeneous distribution.
How Will the Universe End?

Cosmologists have postulated two endings to the Universe. If the Universe is infinite or has no
edge, it should continue to expand forever. A Univers\e that is finite or closed is theorized to collapse
when expansion stops because of gravity. The collapse of the Universe ends when all matter and
energy is compressed into the high energy, high-density state from which it began. This scenario is of
course called the Big Crunch. Some theorists have suggested that the Big Crunch will produce a new

Big Bang and the process of an expanding Universe will begin again. This idea is called the
oscillating Universe theory.

Early History of the Earth

Scientists believe the Earth began its life about 4.6 billion years ago. The Earth formed as
cosmic dust lumped together to form larger and larger particles until 150 million years had passed.
At about 4.4 billion years, the young Earth had a mass similar to the mass it has today. The
continents probably began forming about 4.2 billion years ago as the Earth continued to cool. The
cooling also resulted in the release of gases from the lithosphere, much of which formed the Earth’s
early atmosphere. Most of the Earth’s early atmosphere was created in the first one million years

after solidification (4.4 billion years ago). Carbon dioxide, nitrogen, and water vapor dominated this



