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LESSON 1
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UNIVERSE

BU/EWEG AR/ IR /E R/ SRR /R R/ R R LB TR R B AR YRR

Stars are the units or build-
ing blocks of even larger star
systems known as galaxies.
Our own Sun is only one star
in a huge galaxy containing
over one hundred billion
stars. And this is not all. Be-
yond our own galaxy there
are billions of other galaxies
which make up the building
blocks of the universe.

Look at the photograph of
the galaxy. It contains mil-
lions and millions of stars.
The distance across the gal-

(Above) The galaxy Andromeda is similar to our own. It 5 Sy
is 10" km across, and there are billions of other galaxies =~ aXY 18 about one million

in the universe. million million (10'®) kilo-

metres. The Earth may seem
large to us, but its diameter of 13,000 kilometres is tiny compared to the
distances in space. In fact, astronomical distances are so large that they
are not usually expressed in kilometres but in light-years. This is the dis-
tance that a beam of light can travel through space in one year. Light
travels 300,000 kilometres every second or about ten million million
kilometres per year.

The building blocks for solar systems are planets. Our own solar sys-
tem contains nine planets, which move around the Sun in roughly circu-
lar paths called orbits.

Figure 1 shows the relative sizes of the planets in our solar system and
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Figure 1 The solar system

their distances from the Sun. The Earth, which is 150 million kilometres
from the Sun, takes one year to complete its orbit. This is small compared
to Pluto which is about thirty times further from the Sun and takes 250
years to complete one orbit. Smaller bits of rock and dust also orbit the
Sun. These include comets, meteors and meteorites.

All the planets in our solar system circle the Sun in the same direction
and in roughly the same plane. This has led to the suggestion that the
solar system formed from a vast revolving cloud of gas which slowly
contracted under its own gravity. As the material condensed, a large
central mass formed a new star (the Sun), while the surrounding material
condensed to form the planets.

- - e

1- building block [FEAEFE (5457), HREX]| / 3-galaxy [K 3] [, ($i M\L

D)EZE| / 25planet [KX] [FEE, #2| / 27 orbit (n) [ (K& - ALHE -
RO)VEE] (ve) [ (RAED) AL 8% T %] / 31 Plato [RX] [ETE] 1930
FIZKE O Lowell KA D Tombaugh 12X W BR AN KBZORSNIZH2 9 EE

DEE. 1979 F 1 A5 99 4F 3 A ¥ TIXHER Neptune A BIMINICH -7, 1 33
comet [%£3] THE, 135 %2] / 33 meteor [Xx] [ £ ] a falling star, a shooting
star EH 29,/ 33 meteorite [K3X] [FEFH] / 37 contract [T 5, INH &¢ 5 |
/37 gravity (3] [ED, (EkD)5177] / 37 material 'HE, (o), #)
/ 38mass [H&E, T 55 EWo) LTy, 5, E£464]
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XOER (EEBHRESF) BT 5.

(7-) Beyond our own galaxy there are billions of other galaxies which make up the §
building blocks of the universe. '
(D Beyond our own galaxy i2BIE4] T, thercare... DL
@ FE:iBI2 billions of other galaxies. v
(3 which make up the building blocks of the universe 13 X285 % #5854 2 BAR }§
.

($13C) There is no single process or step that all scientists use. (¥ T DEFEHH
VB -BEFTECERIZ R .) :

{ 2. BEAREOHEZC VT, O MAREROBERIEFTRICL-TRES. @M §
! RIERFAORE, KBHRTOBEICL > TRE B, :
(8—) (1) ... there are billions of other galaxies which make up the building blocks of the {
universe. :
(21-) (2) This is the distance that a beam of light can travel through space in one year.
(#13) (1) Many animals have a brain which controls their actions. (% ¢ OB/ 7D
T E AT HRER> T3 :
(BI3T) (2) Is this the picture that was painted by the artist? (Z NI FDERIZL 5T §
#WoniieTTe.) '

} 3. BRCEROME GERIRY) BE (—RICHARKRFAOIICI 2BV T, % |
TEHROMHE - REE MM, BANICART 3 Hi%.) '
(25-) (1) Our own solar system contains nine planets, which move around the Sun . . .
(29-) (2) The Earth, which is 150 million kilometres from the Sun, takes one year to
complete its orbit.
(1) The continent, which geologists call Pangaea, split and the separate parts drifted §
to their present positions. (£ D KEX HEFEF I /07X T LIFATVEA, £ §
nmﬁ&LT%n%nwﬁﬁﬁﬁﬁmﬁﬁc@QL#)

I. Listen to each question and choose the correct answer. ' []

1. Are there many stars in our galaxy?
(A)
(B)
©




2. What are the building blocks for solar systems?

(A)

(B)

©

(U]

. How many planets are there in our own solar system?

(A)

(B)

(©)

4. How many years does it take the Earth to go around the Sun?

(A)

(B)

©

Lh

. Look at Figure 1. What does this figure show?

(A)

(B)
©

II. Choose the correct answer to fill each blank. '

1. () our own galaxy there are billions of other galaxies.
(A) At (B) Besides (C) For (D) Despite

2. How many planets does the solar system () of?
(A) consist (B) contain (C) include (D) involve
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3. All the planets in our solar system () the Sun in the same direc-

tion.
(A) bring around (B) take around
(C) move around (D) stop around

III. Choose the wrong usage in each sentence. '

1. Our own Sun is only one star in a huge galaxy what contains more than
(A) (B) (8] (D)

one hundred billion stars.

2. Comparing to the distances in space, the Earth’s diameter is very
(A) (®) ©

small.
)

3. Astronomical distances are not usually express in kilometres but in
(A) ®) © ®)

light-years.

IV. Rearrange the following English words in the correct
order to express the Japanese sentences above them.

1. KBIIKBROPLTHS.
The, the, the, Sun, centre, system, solar, of, is.

2. BRAEREBIIEETAIKRE R ERTH S,
Meteorites, planets, the, strike, large, which, rocks, are.

3. KGOERITHEKDIZIZ I ETH S,
The Sun’s diameter, a, times, the, about, that, of, hundred, Earth, is.
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LESSON 2

EX/EWE /RN E /RGN E BV W O N R A VR /R T

THE SUN, THE EARTH AND
THE MOON

BY/EV/EU/E /IR /R AR BB B /BB AR AR R

Our Sun is an average-
sized star made mainly of
hydrogen and helium. Its
diameter is about a hundred
times that of the Earth and
it accounts for more than
99% of the mass of the so-
lar system. The temperature
on the surface of the Sun is
about 6,000°C, but at its
centre the temperature rises
to about fourteen million

The surface of the Moon. degrees Celsius. These high

temperatures result from

continuous nuclear reactions. Within the Sun, hydrogen atoms are forced

together (fused) at high temperatures and pressures forming helium. This
gives out vast quantities of heat, which keeps the temperature high.

We now know that the Earth was once a molten mass of rock which
has cooled down over millions of years. During this period, heavier ma-
terials sunk to the centre of the Earth forming a core of dense molten rock
surrounded by less dense, cooler material in the mantle (Figure 2). Lighter
materials remained on the surface forming a thin crust about fifty
kilometres thick. Outside this crust, gaseous materials which have not
condensed form the atmosphere. The Earth’s atmosphere is composed
mainly of nitrogen and oxygen, together with several other rarer gases.

For hundreds of years, people have observed the Moon and wondered
what its surface would be like and whether it had any plants or animals.
All the mystery and speculation ended in July 1969 when American as-
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atmosphere
a capsule of
gaseous matter

crust
athin layer
of less dense
solid rock

mantie
a thick layer of
moderately dense
solid and molten rock

core
a central sphere
of very dense hot
molten rock under
great pressure

Figure 2 Layers of the Earth.

tronauts landed on the Moon in order to carry out experiments and bring
samples of dust and rocks back to Earth. Tests on Moon rocks have shown
that they are similar to those on Earth, but with different proportions of
the elements. The high proportion of titanium has led some scientists to
conclude that the Moon was never part of our own planet, as was once
thought. They have suggested that the Moon formed separately and then
became trapped in the Earth’s gravitational field. The Moon takes 27.3
days to orbit the Earth. We can see the Moon at night because the Sun’s
rays are reflected from its surface. During the day, the sky is too bright
for the Moon to be more than faintly visible. Probably the most important
influence that the Moon has on the Earth is in controlling the tides, al-
though the Sun’s gravitational pull also affects the tides.

S o1 N - -

6accountfor...[ %505, - 23HWATE, —OFLEAE2] / 13 Celsius [ :
D, #BRO, £y A (REE) HEY (Celsius scale) ®] ZOREHBY 2 EZK L7
AT 1 =7 ¥ DRILFE Anders Celsius (1701-44) DZI- b4ty ERE WS EIT Cel-
sius DIEFER [HBEHB] 2 5. cf Fahrenheit=%F. / 14 result from ... [/ 5 &
T, IBET A cfresultin. .. =128 b5, - IZRETS. / 18 molten [ (£
B - AR ED)ERL] 1 22crust [HBE) [#%:] / 28— American astronauts ;

Apollo 11 THIEIZARE L 72 Neil A. Armstrong 2O FHE. / 29 carry out... !
[~ %FEITT S cf carryon... = %%IF 5. / 35 gravitational field [15) [ & /)35 |

i e -

.
!
!
!
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1. E{UEEHE and HE SRS,
(26-) ... people have observed the Moon (D and wondered what its surface would be like ¢
@ and whether it had any plants or animals. :
(D and i3 observed the Moon & wondered . . . ¥ #5&. :
(@ and I what its surface would be like & whether it had any plants or animals % §
#E &,
(29-) .. . in order to carry out experiments ) and bring samples of dust @ and rocks ¢
back to Earth. !
(@ and {3 carryout . .. & bring ... TAE.A.
and i dust & rocks % & 5.

2. MHRROFEERD T that (BE) ; WBO L 21 those EHL 3.
{  (3—) (1) Its diameter is about a hundred times that of the Earth.
(30-) (2) Tests on Moon rocks have shown that they are similar to those on Earth, .
(I37) The legs of a horse are more slender than those of an elephant. (FOHIZROH §
LB FY LTWA,)

I. Listen to each question and choose the correct answer. ' E]

1. What is our Sun mainly composed of ?

(A)
(B)
(€

2. How hot is the surface of the Sun?
(A)
(B)
©
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3. Why is the Moon seen at night?

(A)
(B)
(©)

4. How many days does the Moon take to go around the Earth?

(A)
(B)

(&)

5. Look at Figure 2. What is the thick layer inside the Earth called?
(A)
(B)
©

II. Choose the correct answer to fill each blank. '

1. The Sun () for more than 99% of the mass of the solar system.
(A) brings (B) takes (C) sets (D) accounts

2. Rocks provide us () many of the raw materials for industry.
(A)to (B) with (C)in (D) as

3. American astronauts landed on the Moon in order to () experi-
ments into practice.
(A) get (B) keep (C) put (D) take
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III. Choose the wrong usage in each sentence. '

1. The temperature raised to thirty degrees Celsius in Tokyo and
*) ) © )

Yokohama yesterday.

2. This high temperatures are caused by continuous nuclear reactions.
(A) (B) © (D)

3. It has been shown that Moon rocks are similar to that on Earth.
) ®) © D)

IV. Rearrange the following English words in the correct
order to express the Japanese sentences above them.

1. KBEEbAbIIRERDIANF—%525.
The, light, us, heat, the, of, Sun, and, energy, gives.

2. WERIZKEFERLHMOD L2HE—DERETH 5.
The Earth, is, and, has, the, only, that, lakes, planet, oceans.

3. HULARHAOERmM*BETA7-OICERBETHE R
Galileo, the, a, its, observe, in, through, surface, to, moon, order,
telescope, looked at.
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LIVING THINGS

BN EN/B /NI R R R R R R R AR B R YR B /R B RN

There is a vast variety
of living things, and study-
ing them would be impos-
sible without sorting them
into groups. Scientists sort
living things into groups
with similar characteris-
tics. The smallest group is
called a species. Members

of a species are very like
one another and can breed
together. For example, all
dogs are members of the same species and can breed together. Dogs can-
not breed with cats, which are a different species.

Similar species are grouped into a genus. For example, all the cats,
including lions and tigers as well as domestic cats, are in the same genus,
called Felis. But there are still many, many different genuses, and further

Felis tigiris

grouping together is needed.

Some broad classifications are fairly obvious, for example, plants and
animals. Within the animals, it is easy to classify according to whether
the animal has a backbone (vertebrates) or no backbone (invertebrates).
Vertebrates themselves may be “warm-blooded” like a human or a bird,
or “cold-blooded” like a frog or a lizard. Plants may be seed-producing or
non-seed producing. A simple way of classifying plants and animals is
shown in Figure 3.

20

25
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LIVING THINGS
[ | | | |
PLANTS ANIMALS FUNGI PROTISTS BACTERIA
SEED- NON-SEED VERTEBRATES  INVERTEBRATES
PRODUCING PRODUCING | mammals 1 arthropods
1 flowering 1 mosses 2 birds 2 molluscs
plants 2 ferns 3 reptiles 3 ringed worms
2 conifers 3 algae 4 amphibians 4 roundworms
5 fishes 5 flatworms
6 coelenterates
7 echinoderms

Figure 3 A simple way of classifying living things.

All living things feed, but the variety of their diet is enormous. Many
animals (lions and hawks for example) are carnivores, and eat nothing
but meat. Many more (horses, grasshoppers, snails for example) are her-
bivores, and eat nothing but plants. Badgers and humans are examples of
the many omnivores which eat both meat and plants. Another group are
parasites, which live off other organisms. For example tapeworms feed
on the contents of the human gut, and fleas feed on blood.

Most plants make their own food. Fungi lack the chlorophyll needed to
do this. They are saprophytes, feeding off dead or decaying organisms.

Many of the characteristics of an organism are decided by its diet. Its
food determines both where it lives, and the organs it needs to break down
and use this food.

9 species (H% - #H s S ER) (W] (1] AW oROEARL. / 15 genus (H
genera, genuses) [48] [/& | 1548 THF (family) @ FHE, # (species) ® Efr. / 17
Felis [:%) [#23J&] [ 21 vertebrate [4E] [F#EEIM | / 21 invertebrate [4:4]
[HEEHEENY | /1 27 carnivore [£9))] A&E | / 28— herbivore [44] [E&H)
11/ 30 omnivore [/:47)] [ &E] / 31 parasite [2E9] [&444, HEm] /
33 chlorophyll [#1{k2] [7 007 4 V] FEREE, RREWMONXEHREITH. 1 34
saprophyte [4:47] [ 7 A Hifid |

e

-ad




LESSON 3 LIVING THINGS 15

. HESEG LR (MBALEHE/1KE8H OXhTcom
(5~) Scientists sort living things into groups with similar characteristics.
(@ into groups i sort % {58 5 HIF4Y
(2 with similar characteristics I groups % #5835 2 E&#4H
(FI3C) Take the bud from the end of a twig. (NEDEHEPSEEZH > TAL S V.)
@ from the end i take % B85 2 BT 4
@ ofatwig id theend * BT 2 BERW

2. ~ing (BYRE) WP TERE, MBFEOBMNEE, NEAOBKNEL L THVSNS.
{2—) ...studying them would be impossible without sorting them into groups.
{3} Measuring your pulse rate tells how fast your heart is beating. (JR#A% #l5 &,

LRV PIZE o TS24 hhb,)

? 3. oneanother = BT ; #fl, Z#HLLEDORC one another #, Z# Tt each other |
FHEVS. LL, BETCRZORMELICAWVWSZ ENFH D,
(9—) Members of a species are very like one another . . .
(B3} These universities cooperated with one another for the development of research. §

)

I. Listen to each question and choose the correct answer. ' (]

1. What do you call the smallest group of living things?
(A)
(B)
©

2. What are the animals that eat only plants?
(A)
(B)
(©)




3. What genus do tigers belong to?

(A)
(B)
©

4. Are we vertebrates or invertebrates?
(A)
(B)
©

5. Look at Figure 3. How many groups are living things basically
classified into?

(A)
(B)
©

II. Choose the correct answer to fill each blank. '

1. Members of a species are ( ) to one another and can breed to-

gether.
(A) likely (B) resemble (C) nearly (D) similar

2. It would be impossible to study living things ( ) we didn’t sort
them into groups.
(A) if (B) why (C) unless (D) what

3. All the cats, including not only domestic cats () lions and tigers,
are in the same genus, called Felis.
(A) and (B) but (C) for (D) or
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III. Choose the wrong usage in each sentence. '

1.

We cannot answer the question without knowing far charac-
(A) (®) © D)

teristics.

There is relatively few species in the desert, which is an unfavor-
(A) (B) ©

able habitat.
D)

Both the boys and the girls played tennis with one other.

(A) (B) (© (D)

IV. Rearrange the following English words in the correct

order to express the Japanese sentences above them.

1. &YoFhFhoEIZAR 2> T,

Each, things, of, name, has, living, a, species.

EWIREICLELZYE R TRER LW,
Organisms, the substances, obtain, growth, need, to, that, have, they,

for.

IR L MOFHE AL LI L o TEFDLELRYE RS,
Animals, or, plants, get, animals, other, their, eating, necessary, by,
substances.
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CELLS

LA AR UYLV VLV VWA VR AN WG VT LW RV LT D AW LY L LN L L LW L LT Ty W L LY Y AT LT

a) A typical animal cell

nucleus—<.
cytoplasm
cellmembrane

b) A typical plant cell
cell wall

nucieus—gﬁ \
vacuole cell

cytoplasm

membrane

Figure 4.1

All organisms are made up of large
numbers of cells. Cells are too small to
see by eye, but can be quite easily ob-
served under a microscope. You can
scrape cells off the inside of your cheek
and look at them under the microscope. A
thin sheet of cells can be peeled off one of
the inner layers of an onion and viewed
microscopically.

It turns out that cells from animals (like
the cheek cells) and cells from plants (like
the onion cells) look rather different. Fig-
ure 4.1 shows a typical animal cell and a
typical plant cell. Both types of cell have
some parts in common.

M A nucleus
The nucleus controls everything going on
in the cell. It contains chemicals needed

to make the cell divide and form a new copy of itself.

x [l Cytoplasm

The cell contains a substance called cytoplasm. All the living processes
of the cell go on in the cytoplasm. It is the cell’s workshop, producing

energy and other chemicals needed by the cell.

M The cell membrane

25 This thin layer forms the boundary of the cell, but it lets some substances
(such as water) move in and out.
Plant cells have three other features which animal cells do not pos-

SESS.
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H A cell wall

@ Agroupofanimaleel!l  This wall is made of a tough material called cellu-

.b lose. Just under the cell wall is the cell membrane.
‘.q Because of the tough cell walls, groups of plant

cells appear more regularly arranged than groups

of animal cells. The tough regular cells help the

plant to keep its shape.

W A vacuole

b} Agroupof plantcells A large part of the volume of a plant cell is occu-

' pied by a watery liquid. This part is the vacuole.

The liquid in the vacuole creates a pressure on the

cell wall which keeps the cell wall rigid. The vacu-

ole is separated from the cytoplasm by a mem-

brane.

Bl Chloroplasts

The cytoplasm of cells from the leaves and stems

of plants contains little green bodies called chlo-

Figure 4.2

roplasts. These contain chlorophyll, and it is in these chloroplasts that
photosynthesis goes on.

(D -
sl cell [£58) [HA2] / 15in common [3t@7%, #[FET] / 16 nucleus (8 nu-
clei, nucleuses) [48] [#%, #MHakE] / 20 cytoplasm [£4]) [HHZE] / 24 mem-
brane [447] [HEfME] / 30— cellulose [£1b#] [ o— X, ##EFE] / 36 vacu-
ole [£] [ GEMALD) K1) / 43 chloroplast [##7] [#i&kH] / 47 photosyn- |
thesis [ Y& B 45 IR T oM bR E LK L BB S KB ERE ALY —E s L
T, ¥ERELEOHETHRAEME AT LK.

bowoe -— -

e FO R ST U D Y B et et oY

1. SBROXS (df. Lesson 13-2)
E D SRR EEIBEL SNAZXT, BEBH [be+BEAF] TRHASN L,
(40-) The vacuole is separated from the cytoplasm by a membrane.
== A membrane separates the vacuole from the cytoplasm. :
() A lot of rocks were carried down by the flood.=The flood carried down a lot of |
rocks. (B OERFLEICLoTHLE SR
@ BEEITBEOAOEEII, byus, by them, by people & EOEB % Lz,
(1-) All organisms are made up of large numbers of cells,

30

35

40

45
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($13C) English is spoken at the international conference. (# O EEAH T2 LB 3 8

ehz.)
2. 00..to~(ETHBEDOT~TEL)=5s0...that(s) cannot ~ :
(2} Cells are too small to see by eye, . . . =Cells are so small that we cannot see them }
by eye, . ..
(#I3L) He ran too fast for us to catch up with.=He ran so fast that we could not catch |
up with him. :

3. FEHEBFEOBHE ;S +V+04+C (BEMAER) OBTICH A 1585512 make,
let, have, help, bid. Z7% L help B to FEAEBVB3ZEH55. get (-8 ¢3) §
i to AEA % HL 3. /

(18-) (1) It contains chemicals needed to make the cell divide and form a new copy of
itself.
(25-) (2) ... it lets some substances (such as water) move in and out,
(34-) (3) The tough regular cells help the plant to keep its shape.
{(#I3X) (1) The teacher made his students observe a plant. (Je4: 135 & I OIS :
kEE7) '
(2) The teacher let his students take a break. (FeE I35 IR X472 ) :
(3) Tom helped his friend (10) write his research paper. ( } & 12K AL

I. Listen to each question and choose the correct answer. ' []

1. Are animal cells different from plant cells?
(A)
(B)
(®)

2. What is a cell wall made of?

(A)
(B)
©
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3. What is the part that controls everything going on in the cell?
(A)
(B)
©)

4. What makes the plant cells look more regularly arranged than the
animal cells ?

(A)
(B)
©)

5. Look at Figure 4.1. Is there a vacuole in a typical plant cell?

(A)
B)
(&)

II. Choose the correct answer to fill each blank. '

1. Cells are so small that we () see them by eye.
(A) cannot (B) must not (C) should not (D) need not

2. The cell contains a substance () is called cytoplasm.
(A) who (B) whom (C) which (D) what

3. Plants differ () animals in many ways, but particularly in being
able to make their own food by photosynthesis.
(A) of (B) for (C) from (D) to
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III. Choose the wrong usage in each sentence. '

1.

Some chemicals make the cell to divide and form a new copy
) ®) ©

of itself.
)

A cell wall is one of the three features that animal cells do not
(A) (B) ©

PDOSSESSES.

(D)

Because the liquid in the vacuole, the cell wall is kept rigid by a

(A) (B) (©)

pressure on it.
(D)

IV. Rearrange the following English words in the correct
order to express the Japanese sentences above them.

1.

HRIIEYMOEERB ST TH 5.
Cells, for, organisms, are, building, the, blocks.

N OMBLIIERMETEI oSN RAS.

Plant, a, seen, clearly, microscope, are, under, cells.

AEPIZIZH AT 2 3 E S EFVH 5.
There, cells, do, different, to, jobs, many, for, are, human body,
the, in.



