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Aya and Ken go to the same high school in Tokyo. Mr. Brown is their English teacher. He

is from Australia. They are talking in their classroom after school. They are sitting by the

window.

Aya: Look! An airplane is flying over there. I get excited when I see airplanes in
the sky.

Ken: I love airplanes, too. I want to be a pilot in the future.

Mr. Brown: I understand how you feel. Airplanes are amazing. When I flew from

Australia to Japan, I wondered how such a big thing could fly in the sky.

Aya takes a book out of her bag.

Aya: I am reading this book. It’s a book about things that people invented.

Mr. Brown: I’ve read that book, too. The first part is about airplanes.

Ken: Oh, really? What does it say?

Aya: It says that people have had a dream of flying in the sky for a long time. They

worked hard to *realize their dream by studying how birds fly.

Mr. Brown: I was especially interested in the scientist who tried to invent airplanes in the

' 15th century.

Aya: That scientist first tried to make wings for humans to fly like birds. He studied
the shape of birds’ wings. 'He also watched how birds move them when they fly.
He worked very hard, but could not invent wings for humans.

Ken: Oh, I feel sorry for him. | (1)-a j I heard that the first
airplane flight was realized at the beginning of the 20th century. 4

Aya: ‘Exactly. To realize their dream, people worked on it for hundreds of years.
During that time, they did a lot of research and experiments. They got many new

ideas from birds. Birds were their teachers.

Ken: We have to thank birds when we use airplanes.

Mr. Brown: L agree. In fact, your story reminds me of an architect who got ideas from
*termite *mounds.

Ken: Termite mounds? I’ve never seen one.

Mr. Brown: In some places in Africa, termites build big mounds out of *mud. Some of

them are five or six meters high! To build them, they spend many years. In those
areas in Africa, the temperature goes up to about 50°C during the day, and goes
down to about 0°C at night. Even in such an environment, the temperature in the
termite mounds stays at around 30°C without using electricity.

Aya: Wow! They are eco-friendly! How can it be possible?
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Mr. Brown:

Ken:

Mr. Brown:

Aya:

Ken:
My Brown:

We don’t exactly know how, but we know that there are many *tunnels running
in and under the mounds. They run in different directions. Some of them go up
through the mounds like *chimneys. Some scientists say that the tunnels help the
air in the mounds stay cool.

Mr. Brown, you said that an architect got ideas from termite mounds. I want
to know more about that.

The architect was asked to build a shopping center in Africa that does not use

air conditioners to control the temperature inside. | (1)-b I
Then he thought of termite mounds. He designed his new building by getting

hints from them. The building has eight floors. There is an *opening in the
middle of the building that works like a chimney. At night, air near the ground
gets cool, and the air is sent to each floor by big *fans. During the day, the cool
air sent at night keeps each room cool. When the air gets warm, it goes up and
out of the building through the opening. In this way, the building is kept cool
without using much electricity. :

That’s amazing! Termites taught him how to build a building that can save
electricity.

So not only birds but also *insects can be our teachers.

] (3)

survived in *harmony with the environment for a long time. I won’t be surprised

| Insects, birds, animals, fish and plants have

if we can get more new ideas from them.

Ms. Kawada, their science teacher, comes into the classroom.

Ms. Kawada:

Ken:

Ms. Kawada:

Aya:

Ms. Kawada:

Ken:

Ms. Kawada:

Mr. Brown:
Aya:

Ms. Kawada:

Ken:

Ms. Kawada:

Hi! What are you doing here? ‘

Hello, Ms. Kawada. We are talking about learning from nature.

Learning from nature?

Yes. If we want to make our lives better, it may be helpful to find hints in
nature.

That’s wonderful. Oh, I have one story that may be interesting to you.

What is it about? I want to hear it.

First, I want to ask you a question. ] (4) [

Why do you ask such a strange question, Ms. Kawada?

That sounds impossible!

Well, of course nobody can do such a thing. But there are insects that can do it.

What insects? Do they live in Japan?

No, they are *beetles that live in a *desert in Aftica. They have small *bumps

on their backs. These bumps can collect water from the air to make a *drop of
water. When it gets bigger, it flows down the spaces between the bumps. Those

spaces are *water resistant, so the water easily flows down like drops of water on
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an umbrella. Then on *foggy days, they stand on their heads and wait for water

to *flow into their mouths.

Mr. Brown: That’s exciting!

Ms. Kawada: ~ Some scientists and *experts are very interested in how the beetles collect
water. They are trying to make tools that can collect water from the air in the
same way. If these tools become common, people living in hot dry areas may be
able to get water more easily. It may be possible to solve the problem of water
*shortage.

Aya: ’ (1)-c |

Ken: By learning from nature, I’m sure we can solve many other problems that we
have.

Ms. Kawada: 1 agree, but it is not that easy, Ken. To solve one problem, many experts have
to work together. It [ @ different @ difficult @ experts @ fields () for
® from @ is ® share @ to ] information and help each other. We need a
good *organization to connect these experts. So I hope you, young people, will
develop one in the future.

Aya: I hope we can, Ms. Kawada. But first of all, we must study hard and keep
watching what is happening around us.

Mr. Brown: Exactly. Something in nature may be a big hint for making our lives better.

Ms. Kawada:  We should not forget that nature does not come to us and tell us what we
should do. | (1)-d |

Ken: [ see. In the future, I want to be a scientist and invent something by learning
from nature. '

Aya: Really? I thought your dream was to be a pilot!
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7 We've learned a lot from scientists, so we don't have to learn any more from
nature.

He wondered how he could do it.

I think we can help a lot of people if we can solve it.

We believe that some experts come to us to help us by giving hints.

I believe it was very difficult.

& & H G A

We have to discover hints by ourselves.

(M2) plagree. L HLHY, TOWNEERD L CRLTWVS LD, ROFTIFENS,

77 We were able to realize our dream thanks to an architect.
4 Humans needed centuries to realize their dream of flying like birds.
7 We can travel to different places thanks to airplanes.
I We should not forget birds gave us hints to realize our dream.
(M13) AXDWAIED LI, | (3) | ICEFEEAND L &,
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7 We can learn from many things that live in nature.
4 Living things should not depend on each other.
7 Many things in nature tell us that we can live without them.
I There are many teachers who study about insects in Africa.
(M4) AXoFEhIZEI L2, [ (4) | ICHEEZAND & &,
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Can you guess what I am going to say about nature?
Can you guess what kind of insect I have at home?

Can you collect water in the air and drink it?

H3A Y

Can you collect water in the way the termites do?
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A long time ago, people were afraid of flying in the sky because it was dangerous.
When we want to make our lives better, getting hints from nature may help us.
Many scientists did a lot of experiments for architects to make mounds.

To survive on the Earth, insects have learned from humans.

Some termites live in areas that are very cold at night and very hot during the day.

F N H G AN

The beetles that live in a desert in Africa get water by using the bumps on their
head.

* Learning from nature is the only way we can survive.
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Today I enjoyed talking with Ken, Mr. Brown and Ms. Kawada after school.
I learned that people have got a lot of useful information from nature to make our
(@ ) better, though we may not think about it so often. Thanks to some
insects in Africa, we were able to build an ( b ) building. There are other
insects that give us hints which may helpus ( ¢ ) the water shortage
problem. I am excited because I may be ableto ( d ) more hints in nature!

[ hope I can make people happier with the help of nature.

7 ecofriendly 1 solve 7 tell I find
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When you come to a river and you want to cross it, what will you do? Of course, you will
look for a bridge. If you can find one, it will be easy to reach the other side. But if you cannot,
you will be in trouble. A bridge is very important when you want to go across a river.

Where can you find bridges in your daily life? Are they all for crossing a river? When you
are walking and come to a busy street with a lot of cars, you can sometimes go over a bridge.
[t is for crossing the road. At a big station, you may walk over a bridge to get to a train. It is
for crossing railroads. Bridges are not only for people to walk over. For example, trains and
cars can also use bridges. There are some bridges that even carry water to the other side.

By the way, what is a bridge? One professor says, “A bridge connects two points that are
*apart from each other to create a new way.” When a bridge is built, two places are joined.

Then, people and other things can go over the bridge.

<Picture 1>
B (1)-a | Also, it will be possible

to move more things. In this way, the bridge may
become the center of traffic and this can affect how
towns and cities are made. If the bridge is also
beautiful or big, it will attract a lot of people.

The professor says, “I think the first bridge was a
tree bridge. When people wanted to go over a river, et i . Al v S
they only had to cut down a tree and put it across the SFE Lo L YA
river. It was easy.” It is believed that putting a tree or
a board across the river was the beginning of the
*beam bridge. However, when people wanted a bridge
longer than any tree they could find, it was difficult to

make a beam bridge. People thought about building a

bridge by connecting stones. This idea became the
*arch bridge. In Europe, you can still see some old arch bridges. Look at Picture 1. This arch

bridge in Ttaly is more than 2,000 years old. People also used *vines to make a bridge. Vines

were easily found in the forest or mountains. | (1)-b | People think that this

was the beginning of the *suspension bridge. There are many types of bridges now, but you
can say that these three have been the *basic types of the bridge since a long time ago.

Let’s see how these three types of bridges are supported.

Take three small blocks and a plastic ruler. As you can see in Picture 2, put the ruler on two
of the blocks, one at each end. This is a *model of the beam bridge. The ruler is the beam and
the two blocks are the *supports of this bridge model. The *distance between two supports of
the bridge is called a *span. Now, push down in the middle of the ruler with a finger. It will
*bend quite easily. Put the other block under the center of the ruler. You will now have a

bridge with two spans and three supports. Try to push down with one finger in the middle of
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each span. The ruler bends less than before. I (2) | ‘
How is the arch bridge supported? Look at Picture 3. Part A is supported by Part Bs on

both sides by pushing them and being pushed by them. Part Bs are also supported by Part A
and Part Cs. The whole arch bridge is supported like this. If both ends of the bridge shown as
Part Ds are not *fixed, the bridge may fall down. However, if they are fixed like in Picture 4,
the arch can be kept in good shape and can support *weight on the bridge. :
Now look at Picture 5. This is a model of the suspension bridge. The suspension bridge is
held by main *cables, and they are supported by heavy *anchorages at both ends and two tall
towers. [ Dto @ are @ the beam @ hung from () a lot of ropes (6 the main cables
(D and fixed to ] support it. In this model, the two tall towers work as supports of the bridge.

New *materials and modern technologies have made bridges stronger and changed people’s
lives greatly. In the old days, most bridges were made of natural materials like wood, stone or
vine. However, during the time of the *Industrial Revolution, *iron bridges appeared. These
new bridges meant that people could build railroads across Europe and then were able to travel
and carry a lot of things a long way more easily. Iron was developed into *steel and now we

are able to make stronger and longer bridges. *Concrete has also greatly helped us build such

bridges. Today, steel and concrete are usually used together. | (1)-c ’ Also,

computer technology has helped us understand how to make them safer.
When you build a bridge, you must look at the ground carefully to decide where you will
build one that can hold the weight of the bridge itself, people, cars, trains and other things that

g0 over it.

(4)

Look at some big bridges between islands in the sea. Most of them are suspension bridges.
Did you know that the suspension bridge with the longest span in Japan was the longest in the
world until recently? The bridge is almost 4,000 meters long and its towers are about 300 meters

high. The two towers are almost 2,000 meters apart. Not only these tall towers but also very strong

main cables made of steel support this suspension bridge. L (1)-d |

Bridges today may look very different from the ones in the old days. We usually don’t use
stone but steel to make arch bridges, and their shapes have changed a lot. Huge suspension
bridges are now supported by strong steel cables instead of vines. However, the basic ideas of
the three main types of the bridge haven’t changed very much since then.

When you next see a bridge, try to find out the type of the bridge. It will be interesting to

think about how it is built and how it supports the weight on it.



(GE) apart BENT beam (#HED) 1F7- atch | 7—F
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<Picture 2>
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<Picture 3> <Picture 4>

<Picture 5>

Main Cable

Tower

.Anchorage ’ Anchorage
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7 Thanks to bridges, people will be able to get to the place they want to reach faster

and more easily.

4 Thanks to the bridge, people can cross the sea between huge islands more freely.

7 Thanks to the bridge, people will be able to enjoy views from it without crossing
it.

I They were so strong and hard that it was difficult to design them into different
shapes. '

74 They are strong and can easily be made into different shapes, so you can see
various kinds of bridges.

71 They were usually long and strong if they were connected, and could be designed

into various shapes.

(2] RIXOFENRICED X512, | (2) | \CHEFEEAND & X,
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7 So, if you can make spans longer, you will be able to make a longer beam bridge.

1 However, you need to put more supports to make it safe:

7 So, if you can build more supports, you will be able to make a stronger beam
bridge.

L However, you need to remove one of the-supports if you want to make the bridge

longer.
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A The suspension bridge can cover a long distance with only two supports.

B You must look for the right places to build it because the condition of the ground is
sometimes bad.

C Inmany cases, the type of the bridge is decided by its longest span.

D When you have found some good places, you can start to think about the type of the
bridge you will build.

7 B—-D—A—-C 414 B—-D—-C—A ™ C—A—B-—D
I C—»A—-D—B # D—B—A—C 77 D—-B—C—A

_12_.



(M5)] RAXDABLES>TWVAELDE, DT ~FOHP =D S\,

7 Bridges also create ways to carry water.

1 Making a beam bridge is more difficult than making a bridge by connecting
stones.

r7 Itis not very important to fix both ends of the arch bridge when you want to make
it safer.

L Stone and wood have helped people develop new materials for building bridges.

74 Though modern technologies have been developed, the bridges haven't become
stronger.

71 The suspension bridge with the longest span in Japan is also the longest in the
world. '

*  We still use the basic ideas of some types of the bridge that are similar to the ones

in the old days.

(6] ROBEMICHNTEHRI-DEZ %, A0ELF 50 BRREDEZETEZ 7 20,
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Imagine you are going to build a bridge. Where do you want to build it? What
change will there be after building it?
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