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Mari is a junior high school student who lives in Tokyo. Emily is a high school student
from the UK. She came to Japan a month ago, and has stayed with Mari's family since then.
Takeshi is Mari’s brother. He is a high school student. One evening, Mari, Emily, and Takeshi

are talking in the living room.

Mari: Is everything all right at school, Emily?

Emily: (1)-a ‘ I enjoy the classes and I'm glad all my classmates are
so friendly to me.

Mari: I’'m happy to hear that. But if you need any help, we’ll be ready to help you at any
time.

Emily: Oh, thanks. Actually, there’s one thing I want you to teach me.

Takeshi: ~ What is it?

Emily: Wait a minute. I’ll go and get it from my room.

Emily comes back with a book.

Emily: I bought this book yesterday. It’s a book about origami. I read it and tried making
some by myself, but it was too difficult for me. Will you help me?

Mari: Sure. I’'m good at origami.

Emily: Great!

Takeshi: ~ What do you want to make? You can make many kinds of things, such as animals,

birds, flowers, fish, and boxes.

Emily: I want to make a flower and send it to my mother.

Mari: | (1)-b | How about this flower?

Emily: It looks pretty. I want to try it. By the way, what does this line mean?

Takeshi: It means “*valley fold.” You fold the paper along the line, and it’ll look like the
letter “V.”

Mari: And this different type of line means “mountain fold.” It’s the *opposite of “valley
fold.”

Takeshi: ~ Each symbol has its own meaning. If you learn the meaning, you’ll be able to
make origami easily.

Emily: Interesting! They’re just like *musical notation. If you know the meaning of the
symbols, you can play any piece of music you like.

Takeshi:  That’s right.

Mari: Now, let’s make the flower.



They finish making the origami flower.

Emily:
Takeshi:

Emily:
Mari:
Takeshi:

Wow, it’s so beautiful. Origami is fun!

A few days ago, I read in the newspaper that there’s an origami *exhibition at the
art museum this month. Shall we go there this weekend?

Sounds good! I’ll be free this Sunday. How about you, Mari?

I’'ll be free, too.

OK, then let’s go there together.

On Sunday, they go to the museum. Mr. Ito, the manager of the exhibition, welcomes them.

Mr. Ito:
Takeshi:
Mr. Ito:
Emily:

Mr. Ito:

Mari:
Mr. Ito:

Emily:
Mr. Ito:

Takeshi:
Mr. Ito:

Mari:
Mr. Ito:

Takeshi:
Mari:
Mr. Ito:
Emily:

Mr. Ito:

Good morning. Welcome to our exhibition. Is this your first visit here?

Yes, it is.

I can show you the exhibition if you like.

Oh, thank you. That’s very kind of you.

All right. Then, please come this way. In this room you can learn about the history
of origami. Do you know where paper was first invented?

In Japan?

No. People say it was invented in China and was brought to Japan. According to
some researchers, paper was first used in Japan for writing. They say people began to
fold it or cut it into different shapes, and used it for other things, such as *decorations
for *wedding ceremonies. More and more paper was needed, so paper began to be
produced all over Japan. The paper, or washi, was thin and strong, so various
origami works were created. Look at this book.

What is it?

This is the oldest origami textbook that *exists in Japan. It was printed around
1800. It shows how to make paper cranes.

Around 1800! That means paper cranes have been around for about 200 years.

| (1)-c | Look at this *sword. You can see some origami cranes

*carved on the *hilt. This sword was used around 1600. That means paper cranes
already existed more than 400 years ago.

That’s surprising.

Yes. They have a long history. Let’s go to the next room. You can enjoy some of
the works created by origami artists of the 21st century.

I like this origami bee. It looks (2)-a

I like this origami horse. It’s so cool.

Yes. This artist makes good origami animals. I like his works, too.

This artist is from the US, and this artist is from Spain. Oh, this artist is from the
UK, my home country!

There are origami artists all over the world. Many of them belong to an origami
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group in their own country and work with other origami artists there.

Takeshi: | (3) |

Mr. Ito: Origami is popular not only in Japan but also in foreign countries. Now, let’s go to
the next room. Have you ever thought about how origami is related to our health?

Mari: No. How are they related?

Mr. Ito: Many doctors say that origami is good for our health because our brain becomes
active through the activity. When you *work on origami, you use your *imagination,
and choose the best color of paper for your idea. You read the instructions in your
origami books, and have to *figure out how to fold the paper. Then you move your
fingers and try hard to fold the paper carefully. Sometimes you may enjoy chatting
with other people while folding the paper. All of these make your brain active. Look
at this picture. It shows which area of the brain becomes active when you work on
origami.

Emily: It’s amazing! Origami has such a good *effect on our health.

Mr. Ito: It has a good effect on children. It also helps adults to stay healthy.

Emily: 1l tell my parents about this!

Mr. Ito: Let’s go to the next room. Come this way. Look at this boat. This type of boat is
called a kayak.

Mari: Is this an origami kayak?

Mr. Ito: No, itisn’t. It is a real kayak. You can ride in it if you want to.

Takeshi: ~ Then, why is it in this exhibition?

Mr. Ito: Because it is related to origami in some way. Can you guess how?

Takeshi: | (1)-d |

Mr. Ito: Look at it carefully. Do you see the lines? If you fold it along the lines, the kayak
gets smaller and smaller, and finally it becomes as small as a suitcase. Shall we try?

They fold the kayak.

Takeshi: ~ Wow! It’s smaller now.

Emily: I can’t believe it!

Mr. Ito: You can put it in your house when you aren’t using it. Also, you can carry it to a
river easily when you want to use it. This kayak was created by a man who loves
riding in a kayak. When he moved to a new house, there was not enough space to put
his kayak. Then he read an article about an origami artist, and got the idea of creating
a *foldable kayak. He kept making different *models using paper, and finally he
was (2)-b in making the right model. Then he made a real kayak based
on the model, and this is the one he made.

Takeshi: ~ He must be a creative man.

Mr. Ito: He sure is. Just like the man who created this kayak, some *experts are trying to



use the *technique of folding and *unfolding in their own fields. (4)F0r example, one
university in the US is trying [ @D and (2 a tiny robot 3) be @ can (5 create
(® folded (D sent (® that (9 to ] into the body to carry medicine. If they can make
one, they may be able to *cure the injured part of the body more easily. Origami is

giving ideas for new technology.
Emily: Wow! How interesting!
Mr. Ito: Well, this is the end of the tour. I hope you enjoyed the exhibition.

Takeshi: ~ Thank you for showing us around. We learned a lot of new things about origami.
They leave the museum.

Mari: I learned that . origami is both old and new. It’s part of our tradition, but it’s still

very helpful now.

Takeshi: 1 was especially about the foldable kayak. Maybe we can make
some other foldable things like the kayak.

Emily: It’11 be fun to think about it!
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I agree with you.

I have no idea.

I think so.

I wonder how much it is.
Yes, I do.

No, I don't like it.
Longer than that.

O S G HTAN

That’s a nice idea.

(F12) AZOFUED XIS, 2ra |~ (2¢ |OWICIEFEEANS
&, TOMAEDLELELTRDEYRDDIE, ROT~T7DHRTIEEND,

(2)-a (2-b (2)-c
7 real possible exciting
1 real successful exciting
) really possible exciting
I really successful exciting
7 real possible excited
B real successful excited
* really possible excited
7 really successful excited
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I didn’t know that origami is enjoyed by so many people around the world.
I didn’t know that these origami artists are so famous in Japan.

I didn't know that there are so many origami groups in Japan.

H 3 A N

I didn't know that many origami artists belong to origami groups to stay healthy.



(4] |, For example, one university in the US is trying [ D and @) a tiny robot (3) be
@ can (6 create (6 folded (7 sent (8 that D to] into the body to carry medicine. & &

20, AXOFIED L9138, | ] WOHGE - FAZIEL {3
272k | ] NT3EZEBL6FEB L IFRITL A LDDHAEDE

ELTRBEY R LD, ROT~HOHTIEEND,

3%H 6 &H 9%H
7 o) @ @
1 @® ® ©
J @ ® @
T @ @ ©
7 ® ® @
5 ® @ @

(5] |, origami is both old and new & & %725, ZOWNEZRD LKELTWDD
DI, WOHPTIEEND,

77 Origami is enjoyed not only by children but also by adults.

1 Some old origami works are kept in a good condition thanks to modern
technology.

7 Origami works from a long time ago and a modern origami textbook are shown at
the exhibition.

I People have enjoyed origami since a long time ago, and we still get new ideas

from it today.

(M16) AXLOWNEBEEES>TWVWDLLDE, IRODT~JOHMPL DRI S,

77 Emily wanted to know the meaning of a symbol shown in an origami book.

4 Symbols used in music are also used in origami instruction books.

) Takeshi learned from the newspaper that an origami exhibition was going to start
next month.

I Washi was too soft for origami, so new types of paper began to be produced all

over Japan.
Z  Paper cranes were first created around 1800.
73 M. Ito showed works created by origami artists before he explained the history of paper.
& Mr. Ito showed a picture of a brain to explain how origami is related to people’s health.
% The man who created the foldable kayak was inspired by origami works he saw in

an exhibition.
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Dear Mom,

Happy birthday! I am sending you a small birthday present. It's an origami
flower. Have you heard of origami? It's the Japanese art of ( @ ) paper. You
can make various things just by ( @ ) a piece of paper. I think it’s amazing. I
know you love flowers, so I made one for you. It wasn't easy for me to make it
by myself, but ( b ) to Mari and Takeshi's help, I was able to make it. I hope
you like it!

Today, I went to see an origami exhibition with Mari and Takeshi. I learned
that origami has a good effect on our health. It ( € ) our brain active and, as a
result, helps us stay in good health. I want you to be healthy, so I will teach you
how to make origami flowers when I return to the UK.

How is Dad? I hope he is well. Please ( d ) him that I am doing well in
Japan.

Love,

Emily
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Humans have long wondered, “How did the *Universe begin?” or “Are there any other
planets with signs of life?” We have developed a lot of *telescopes and researchers have used
them to try to explain these great mysteries.

Trying to solve these mysteries are some of the goals of *the James Webb Space Telescope.

It was sent into space in 2021 and started to work the next year. It is the largest and most

powerful space telescope ever built. Scientists believe | (1)-a | ook at stars

billions of *light-years away. A light-year is the *distance that light travels in one year. When
we look at stars, for example, 100 light-years away in space, we are actually looking at the stars
as they were 100 years ago. Scientists say that the Universe is about 13,800,000,000 years old,
and the James Webb Space Telescope may be able to show us some of the first stars in the
Universe.

Why is the James Webb Space Telescope able to take pictures of stars so far away? Let’s

look at some facts about this telescope.

As you can imagine from its name, (1)-b ‘ . Of course, we have some

excellent telescopes on the Earth, but putting telescopes into space is a good way of getting a
clearer view of the planets and stars. The main reason is that some of the light from space
doesn’t reach the Earth. The air on the Earth keeps it away.

Telescopes catch *signals from stars by using mirrors to collect the light from them. If the

mirror is bigger, the telescope can catch more signals.

(2)

Another important fact is that the James Webb Space Telescope takes pictures of the
Universe by using special cameras. These cameras can catch *infrared radiation. Infrared
radiation is a type of “electromagnetic wave and it cannot be seen by the human eye. As you
can see in Picture 1, electromagnetic waves are called by different names such as *microwaves,
infrared radiation, and *X-rays, according to the *length of each *wave. Light that the human
eye can see is called *visible light and is also a type of electromagnetic wave. Infrared
radiation cannot be seen by the human eye, but it is still used in our daily lives. For example,
you may use a “remote control when you want to turn off the air conditioner. It sends a signal

to the air conditioner by using infrared radiation.



<Picture 1> <Picture 2>

Electromagnetic Waves

. longer waves \
Microwaves

O 2N

Infrared Radiation

NANN\NNS

Visible Light

VWWWWWWWWWWY

X-rays

;
£
Y

A B RLEAR (Y2 =T ) §

shorter waves

So why does the James Webb Space Telescope use cameras that can catch infrared
radiation? One reason is that infrared radiation can be used to see through *dust in the
Universe. We cannot see things behind or inside of dust clouds in space by using visible light.
On the other hand, infrared radiation can pass through them more easily. Scientists believe that
stars and planets are born inside these dust clouds, so they believe that looking inside with
these cameras may help them discover new things.

Another important reason is that it is necessary to use infrared radiation to be able to catch
the signals from early stars because the Universe is becoming larger. Almost 100 years ago, a
scientist noticed that other groups of stars were moving away from us. That wasn’t all. He
also discovered that the *farthest groups of stars were moving away from us faster than the
ones close to us. Look at Picture 2. This shows the way this happens. When the *balloon
becomes bigger, the distance between the groups of stars on the balloon becomes larger.

Light which left stars far away from us can take billions of years to reach our planet. While
it is traveling, the length of the light wave increases because the Universe is becoming bigger.
(S)This means that visible light waves [ (D get @ from 3 into 4 coming ) waves (6) longer
(D stretched (®) those stars ] and become infrared radiation.

Let’s see how it happens. Look at Picture 3. In the picture, a pen is used to draw a wave on a piece

of *elastic. The elastic is then stretched, as you can see in Picture 4. It shows how an electromagnetic

wave is stretched when the distance it travels increases. The James Webb Space Telescope is trying to

take pictures of the farthest stars. They are so far away ‘ (4) ‘ .
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<Picture 3> <Picture 4>

The cameras of telescopes which use infrared radiation are easily affected by *heat. The
temperature is very low in space, so being in space is good for them. The James Webb Space
Telescope is very far from the Earth. The distance between the Earth and the James Webb
Space Telescope is longer than that of the Earth and the Moon. The Moon is about 380,000
kilometers away from the Earth. The telescope is about 1.5 million kilometers away from the
Earth and stays in the *shade of the Earth when it moves around the Sun. This reduces the
amount of light and heat that the telescope receives from the Sun. The telescope also has a
large shade against the Sun. It is bigger than the big telescope itself, as large as a tennis court,
and protects the important parts of the telescope from the Sun. The hot side of the shade facing
the Sun is about 85°C but the other side is about -233°C.

Since the James Webb Space Telescope started to work, it has been surprising us with the

very clear pictures ‘ (1)-c ‘ . They are clearer than those taken by telescopes

before the James Webb Space Telescope. In developing this telescope, thousands of researchers
and engineers from all over the world worked together. We have seen how researchers are
trying to discover early stars in space, but this is just one of the goals of the James Webb Space

Telescope. There are some other important ones. Research into space by using

‘ (1)-d ‘ scientists from countries which have paid money for the telescope.

It is also open to any researchers in the world who want to answer questions like “How did the

Universe begin?”, “Where do we come from?”, or “Are we alone in the Universe?”.

(G£] Universe FHi telescope i
the James Webb Space Telescope ¥ = A AKX+ 7z v 7 FEH EwEE
light-year JG4E distance  HHHE signal 18%
infrared radiation AR electromagnetic wave A%
microwave ~ A 7 T X-ray T v 7 AR length R &
wave % visible HIZH 2 % remote control V) €I ¥
dust 10 farthest # b ax\» balloon JEUif
elastic TA DY heat K shade F& - H XU
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it is in space

it is not just for

it is impossible to

it gave us a message

it will allow them to

it sends back to the Earth

& H I AN

(M2) (2 | OFIZIE, KOA~DDOLHEAL, KLOFNIZ
EIEIC, FLLBRDZ72E X, ZORAGLEE LTHRDEYZ L DI,
TOT~ADHTIEERD,

A The mirrors were folded and carried into space.

B Scientists want a telescope with a big mirror in space, but it's very difficult to send
a giant, heavy mirror into space.

C When it arrived in space, the mirrors were carefully spread out to make a big
mirror.

D So, engineers gave the James Webb Space Telescope 18 smaller mirrors that are

connected to each other.

7 A—C—B—D 1 A—C—D—B 7 B—D—A—C
I B—D—C—A 4> D—B—A—C s D—B—C—A
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that infrared radiation from the stars has become weaker
that the stretching of the Universe has made the visible light into infrared radiation

that it is almost impossible to change the visible light into infrared radiation

H 3 AN

that the James Webb Space Telescope can’t use infrared radiation
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77 The James Webb Space Telescope will be seen from stars that were born about
13,800,000,000 years ago.
1 Some telescopes on the Earth are excellent because they are under the air that

surrounds the Earth.
) Electromagnetic waves cannot be seen by the human eye.

T Scientists are using cameras that can catch infrared radiation to find something new

inside of dust clouds in space.
7 With the help of the James Webb Space Telescope, one scientist found that groups of

stars were becoming larger.

77 The distance between the Earth and the James Webb Space Telescope is over one
million kilometers longer than the distance between the Earth and the Moon.

F The James Webb Space Telescope is between the shade and the Sun.

(6] ROEMISHTLHLI-0%2%, 40BULS0EBEEDEETEL LRIV,
AT AT 2] ZEEEEBICEOEEA. TNODOFFIIMEHKO THE &

THEROMICHZ % S v,
Imagine that you have a special telescope. By using this telescope, you can see

anything in the Universe or any place on the Earth. What do you want to see? Why do

you want to see it?
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