BHCEE -HH7EE

Auit Fcﬁ %

A/AR %=

FREN EBEEZEHE

RN R ZEXF



CONTENTS

#7 6 FE
FRIEBELER (1)

PRUMISER (A5 - PO WE- - - - - - - 1
SRHINARR (A5 SHWIM) ME- - - 3
SRHNARE (NS -SRI EE- - - 5
SRHNARR (A5 SHWIM) BRE - - - - - - 8
SRUNARR (A5 $HLIN) £WER- - - - - - 10
iR
—HRIR BUIARD) BE- - - e 12
_’HQE;E (EUEQA E*i) %&%‘_ ............... 15
—HER MIEIABIR) EEE . - - - - v e e e e e e 17
—pEE (BTHAAERE) BAE - - - - e e e e e 20
—HER AMBERE) EWER- - - - 22
—HER EMAEE) (LERE - - - - - 24
B 7 FE

FRIEBEER (B5F)

PRMEENER (RNFIH) B&EF- - - - - - - - o e e 27
FRMEEER (REIH HF- - - - - - - oo 29
PRMEENER (RNEIH) EE- - - - - - - - - -0 31
FREENER (RNEIH) BARERRE - - - - - - - - - - 34
FRMEENER (RNEI1H) YR - - - - - - - - - - 36
—hER
—BEIR BUHA) BEEE - - -+ e e e e e e e e e e e 38
—BEIR BUHA) BEEE - - - v e e e e e e e e e 41
—MER (T7AFIV) BEFFE- - - - - v 43
—BEIR (BUHA) EIARSEERZT - - - - e e e e e e e e e 46
—BEIR (CHER) AEMIELRE - - - - - e e e e e e e e e e 48
—ABEIR BUHA) ESEELRE - - - - o e e e e e e e e e 50

R e B

SHCERE IRERE  EEERE - - - - - 54
SH7EE RERE EEERE - - - o 56

HRAGEICEEEDAAERBINE. AAHREEELHOED T,



=6 F£E

WM TSGR SR EEB 2 THLEES L3, (1]~ 8 Jofificiny
NOFEIHAS 0 TNENTFROD~EDHR 5 —OFOEY, ZOFFE~Y—7 LA,
ST ~[8

M1 1]

| [ [ mathematics.

@ difficult

@ understand

@) find
® to

®it

Thisis [ ] —1 [ have ever experienced.

(D accident (2) most @1

@ the () dangerous

43

e6]
Never [ 16 1 exciting tennis game.

@1 @ played 3 such
@ have (5 an

[ [T put it down.

@ couldn’t () interesting

5 so

WIM koOKFEIHO[19 ]~ 26 JICA2 LY b 0%, THZLTROD~@DHH 5
—OFORY, TOHFEHEY—7 Lr s, 2L, AEREIED—2 b 5. MEFTIE

~ .

Andy: Lucy, sorry I'm late.

Lucy: That's no problem. But what held you up?

Andy:  Well, I'm usually too tired to get up, so I sleep with an alarm. I set my alarm for 6, but T
ended up getting up at 7.

Lucy: Why are you so tired in the morning?

Andy: T usually play video games until I finally go to bed at 2.

Lucy: Oh, that's not good. You should go to bed sooner.

Andy: Well, as I said, T usually wake up too late. As soon as I get up, I have to walk my dog.
By then, it is already 7:30, and I still haven't eaten breakfast, brushed my teeth, or
gotten dressed. And my bus leaves for work at 7:45!

Lucy: That seems a little tight. How far is the bus stop from your home?

Andy: It's a five-minute walk if T walk fast, which I always do. Then I run out the door
and rush to the bus stop. If all goes well, I arrive at work by 845. I work until lunch, when I
usually go and get some fast food with some friends. When the work is done, I rush home to
play computer games for a few hours before I order pizza or fast food for dinner.

Lucy: That would help you be healthier and have more energy.

Andy:  Oh, really? What could I change?

Lucy: Well, you could go to bed earlier. After dinner, consider watching some TV before going to
bed before midnight. Then you will have enough time to eat a healthy breakfast.

Andy: That's a good idea!

Lucy: And also consider using your free time in the morning to pack a healthy lunch. It's
also expensive!

Andy:  Wow, I can't wait to make these changes in my daily routine! I feel better already.

Lucy: I'm happy to help, Andy.

(D Then, I usually throw a ball for him so he can exercise.

(@ I've heard that breakfast wakes up the brain. I often find it hard to concentrate in the
morning.

(3) What do you have to do every morning?

(@ It sounds like you could change your schedule around.

(%) So, how else is your morning so busy?

® I quickly get dressed and brush my teeth, and I usually skip breakfast.

T know! I can’t let go of my cell phone until T fall asleep.
(8 When you go to bed earlier at night, you will wake up in the morning feeling refreshed.

(9 Eating fast food every day isn't healthy.
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11 After much difficulty, we [_ 9] to pass the course.
@ put with @) given
(3 success (@ managed

[f12  Yesterday, she me about her plan to study abroad in China.
@D said (@) spoke
® talked @ told

[f13 T went to the concert with Emma. She is
(D a my friend ) a friend of mine
() a friend of my (@) the friend of me

[f14  They have to walk twenty minutes to go to the museum.

@ other (2 another

® further @ more
[f15 The girls should not the grape juice, but they did.

@ be drunk (@) drinking

(® have drunk @ drank
16 We found a number of stars in the sky.

@ large @) much

(3 many @ lot

[#17 He cannot speak English, Spanish.

(D much more (@ much better
(3 much less @ no better

18 She is a great scholar and, [_16 ], a good teacher.

(D what is more (@ nevertheless
(3 however @ on time
[#19  This is the book he [ 17 ].
(D spoke you about (@) spoken to you
@) spoke to you about @ spoke you
[#110 He has been living since his wife passed away.
(D from himself @ at himself
@ into himself @ by himself
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At Mozart was born in Salzburg, Austria, in 1756. His father was a Salzburg musician who played
the violin, composed, conducted, and taught.

B:  As his father had expected, this young musician composed his first work at the age of five, his
first symphony ™ at eight, and was commissioned to write his first serious opera when he was
14. When he was about seven years old, his father took him on a tour of various courts in
Europe.

C: He was not satisfied, though, with the low salary and lack of opportunities to compose and
write opera, so he moved to Vienna, where he lived out his short life.

D: By the time Mozart was five years old, his father realized that his son was a wonder child and
began teaching him at home.

E:  Mozart toured off and on for many years until finally settling in Salzburg with the position of
a court musician.

(i) symphony 2%l
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A:  In the past, people played computer games in their living rooms and bedrooms against their
family and friends.

B: But other people don't believe it's a real sport because eSports players sit in chairs and are
not physically active.

C:  But nowadays, gamers play online against hundreds of different people around the world.
There are also millions of fans who love watching these eSports as well as playing. “eSports”
is short for electronic sports.

D:  Some people even think eSports will be a part of the Olympic Games in the future.

E: Real sport or not, to be the best eSports player, you need to be competitive, and sometimes
you need to train 14 hours a day.

OC-E-B-D @D-B-E-C ®E-B-D-C @C-D-B-E
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A:  Though signatures are the official and legal method of identification ™" in most Western
countries, they are seldom used in daily life in Japan.

B: This way, when they get back home, they can show off this small but interesting aspect of
Japanese culture to their friends by stamping their names on personal letters in Chinese
characters.

C:  Sometimes, they even have their names translated into Chinese characters on them.

D: Instead, most people have a “hanko,” or engraved ™ name seal, which they use for everyday
affairs such as opening a bank account.

E:  However, for many tourists visiting Japan, “hankos” make an interesting souvenir ™.

(1) identification & 437EW] (11 2) engraved Wo7z (i1 3) souvenir BAHLIF
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Everyone enjoys taking a vacation. A vacation is fun and relaxing. Some people like to go to the
beach and swim. Other people go to the mountains or visit another country. Many other people use
their vacation time for other reasons. What do they do? They take volunteer vacations to help other

people. Volunteers are people who work but don't receive any money for it. They do this
they want to help other people. Many organizations give volunteers a chance to help others.

Habitat for Humanity(” v

is one of these organizations. Habitat for Humanity is an organization of
volunteers who build homes for people in need. The most famous volunteer is former U.S. President
Jimmy Carter, who won the Nobel Peace Prize. Habitat for Humanity volunteers don't need any special
skills. They just need to be in good health. Volunteers build homes in the United States, but they also
construct homes all over the world in places such as Honduras, Fiji, and Ethiopia. They think it is easy
o join the organization because there is no need to have any (a) particular ones. Volunteers pay for
their own trips. For example, a two-week trip to Honduras, Indonesia, or Cambodia is about $1,900.

Another volunteer organization is called Earthwatch. Earthwatch gets many volunteers to help
scientists do research in many places around the world. For example, volunteers may study
endangered ™ animals such as koala bears in Australia. Most of the trips are two weeks. Volunteers
pay about $2975 to participate, not including airfare ™. They usually stay in dormitories and make
dinner together. Thousands of people work as volunteers with Earthwatch. The volunteers range in
age from 10 to 80 years old!

Cross-Cultural Solutions is another volunteer organization. It helps communities in many
countries, including Ghana, India, Peru, and Thailand. Cross-Cultural Solutions provides health care
and education to many people. Twelve to eighteen volunteers work together for about three weeks

at one location. The work depends on the volunteers’ skills. if a volunteer has special
medical training, he or she may work in a local hospital. Volunteers have evenings and two weekends
to spend on their own. Prices begin at $3,000 for a two-week trip, not including airfare.

People who take volunteer vacations believe they are helping people around the world to live
better lives. They believe they can help other people get an education or provide them with a better

place to live. For (b) them, this is the best vacation of all.

Edited from Insight 2 by Lorraine C. SMITH, NATIONAL GEOGRAPHIC, 2017.
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The findings indicate that how cancellations ™ are made may be more important than whether
cancellations are made. William Chopik, associate professor in Michigan State University’s psychology
department and lead author of the study in “Collabra: Psychology,” says he and colleagues talked
about how almost everyone struggles with canceling plans with a friend. “Maintaining relationships

with others is important to humans, the reality is that social anxiety exists. Living out in the

world — or getting prepared to do so — is exhausting, but staying home provides comfort,” Chopik
says.

) that exist around

The large study is among the first to explore the wide variety of norms
canceling plans. More than 1,100 participants were surveyed to examine how people prefer to be
canceled on by a friend, the negative emotions (a)lhﬂ feel when being canceled on, and their
criteria™for good and bad reasons to be canceled on. The majority of participants, 80%, said that
canceling plans would not affect their friendship but that they would be upset if they learned that

the reason provided was a lie. Overall, people reported relatively low levels of pain when canceled on

unless (b) it was by a good friend. When clearly asked how upset they would be they were
canceled on by a good or best friend, most participants said they would be moderately upset.

“The level of (c)investment in the relationship appears to matter,” Chopik says. “Being
canceled on by a best friend — presumably a relationship that people have invested a great deal in
— was more upsetting than being canceled on by a merely good friend or a casual acquaintance.
Being canceled on by those you are close to may be more upsetting because it more clearly violates
the norms of friendship and could resemble a form of social rejection.” When asked about how to go
about cancelation plans, almost 60% of participants stated that they would like advance notice about
the cancellation and would prefer to be told in a relatively quick way, like a brief call or text. But,
surprisingly, Chopik says, only 10% of the participants expected an apology from their friend for

canceling on them.

acceptable reasons for canceling, approximately half of the sample said that health or
family-related excuses are the most appropriate. Work-or obligation-related excuses were also seen
as appropriate by about 40% of the sample. Having an emergency or something unexpected come up

was sponlzmeously(”1 mentioned about 25% of the time. More than half of the participants indicated
that pursuing more rewarding social events or romantic opportunities was among the worst excuses

for canceling plans.

“Relationships aren’t taught in the same way as social studies or biology,” Chopik says.
society offers information about how to navigate ™ romantic relationships, little is available about
navigating friendships, which also is important as more and more people find themselves single and
report feeling lonelier than ever before.”

Edited from Futurity, https//www.futurity.org/, January 25", 2023,
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Habitat for Humanity, which is one of the volunteer organizations, demands health and some

special skills from volunteers.

[ 2

People who practice in a volunteer organization called Earthwatch are expected to help

scientists with their research. Endangered animals can be the subject of volunteer research.

143

Cross-Cultural Solutions helps communities in many countries and provides volunteers with

special medical training. And they work in a local hospital with a group.

There are considerable costs associated with volunteer vacations, such as trip fees, including
airfare. But people using their vacation time for volunteer think they help people improve

their lives.
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William Chopik talked with his colleagues about the difficulties for people to cancel plans with

a friend.
[ 2
80% of more than 1,100 participants surveyed said that canceling plans would affect their
friendship, and their criteria for good and bad reasons for cancellation would be affected, too.
13
A quick call or text would not be a better means to tell friends about the cancellation in
advance because the conversation is important, said about 60% of participants.
[ 4

Society provides little information on how to get through friendships successfully.
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il (c) investment in the relationship

(D a significant amount of time, effort, and emotional attachment devoted to the relationship

(2 the shared memories, experiences, deep emotional connections, and trust built together in
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The book that he recommended was not interesting in the [_9_].

@ little @ less
® few @ least

She needed to attend the meeting, she was prepared or not.

@ as @ whether
(3) though @ when

If T had known about the party, I earlier.

@ will come @ came

)

(3) come @ would have come

She listened to music she was cleaning the house.

@ while (@ after
® during @ with

It is two years football.
(D when I will play

(@) that T don’t played

() since I last played @ after I didn't play

she fears most is speaking in front of a large crowd.

@ How (2 Which
() What @ That

The athletes represent our country in the Olympics practice hard.

© whom @ who
® whose (@ which

bring us to tears.
@ others
@ another

Some books make us laugh, and
(D the other
® other

This magazine is more interesting than I have read.
(D any other magazine (@) other any magazine
(3 any other magazines (@ the another magazines
There is her once she sets her mind on something.

(D not to stop (@) not stop

(3 not stopping (@ no stopping
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Ted: Lisa, have you decided where to go on vacation this year?
Lisa: My husband wants to go to the beach for two weeks. He wants to teach our son how to sail

now that he’s 9.

Ted: Really? Why not? It sounds very relaxing.

Lisa: It is, but I burn easily, and will probably have to spend most of the time in the shade. Our
eldest, Caroline, agrees with me. She’s afraid of sunburn and wants to go somewhere cultural,
if sporty, the mountains.

Ted:

Lisa: No, junior high, 8th grade.

Maybe a beach town with more than just beaches. How
about you, Ted?
Ted: We're thinking of spending one week at home just catching up on a lot of work that needs to

be done on the house and garden. Both Jill and T have been so busy that we've let things
slide.

Lisa:
Ted: Not that I don’t have plans at all, though. But it can’t be helped.
Lisa: That sounds great. Would it be your first trip there?

Ted: No, in fact, we went there on our honeymoon. But don't say this will be a “second honeymoon”!

It's just a vacation.

Lisa:  You'd better; it will be the peak season.
Ted:  Well, just remember that we'll be painting and repairing while you're sailing or shopping in
antique stores .

Lisa:  You're right, and I will.
Ted: Sure, I'll even go one better and bring you a little something.
Lisa: Really? Thanks.

(#%) antique stores 47k

(D How old is she now? High school?

(2) Which mountain are you planning to climb on this vacation?

(3 Be sure to drop us a card from England.

@ For the remaining week, we're thinking of treating ourselves to London or the English
countryside.

() I suppose we'll have to book soon if we want to get a reasonable hotel.

® I hope we can find a compromise.

(D I'm not so excited about the idea of a beach vacation.

®) That's no vacation! Do you have any other plans?

@ I envy you. I wish we could go with you.

WM KOOV T, v (A). (B), (0. (D) IWEZHS v,

Most people have told a lie at one time or another. Some lies are harmful. Others are mostly
harmless. Still, other lies, such as those used to protect others, may even be created with the best
intentions. But no matter what kind of lie you tell, it takes a surprising amount of brainpower to pull
it off. Using up that brainpower can be expensive. The brain drain (a) it causes just might prevent
you from performing some task or skill that's important to you. And, of course, lying can have
unwanted social impacts, too. People lie for different reasons. Sometimes, they do it to make
themselves look better. Sometimes, they lie to get out of trouble. Often, people will tell a lie to keep
from hurting another’s feelings.

Overall, most people don't lie very much, says Timothy Levine. He's a psychologist at the
University of Alabama at Birmingham. Levine studies deception™". And he’s done a lot of research
on when and how much people lie. Most people value honesty and want to be truthful, his research
has shown. In one of Levine's studies, almost three-quarters of people rarely lied. And of all the lies
reported in the study, 90 percent were “white lies.” It makes sense that many people value

honesty. you're an honest person, people will trust you more. And trust is important. “By
being honest with people, you build up social capital,” Levine says. Social capital is goodwill among

people in a group or community.

However, Levine’s research also shows that most people don't lie often, a few lie a lot.
The top one percent of liars, according to Levine’s research, tell more than 15 lies per day. Some
chronic™ liars are not secure. Others may lie about their achievements because they're pleased
with themselves or overly impressed with themselves. Still, others lie to take advantage of people —
perhaps even to cheat them or steal from (b) them.

Some lies are well-intended. You know those little lies you might tell to make someone feel good?

Scientists call them “prosocial ¥ lies.” Maybe you tell your parents that you loved the sweater they
gave you for your birthday (even though you were really hoping for a new video game console ™).

That’s a prosocial lie. There’s little risk to you in telling it, and it makes your parents feel good.

you tell the truth, your brain doesn't have to do anything out of the ordinary. You think of
what you want to say, and you say it. Lying takes much more work.

Here's an example of what goes into an apparently simple lie. Imagine you're late to class, and
the teacher asks why, and you decide to lie. You now have to either come up with a story on the
spot or remember the story you made up as you were rushing to class. So, you say: “I had to stop by
the library and pick up a book.” Your teacher asks: “The book I assigned last week?” Immediately,
you must decide how to respond — and quickly. If you say yes, the teacher might ask to see the
book. Or she might expect you to read from it in class. So, you have to imagine these possibilities. So,
you might say: “No. "

Now, you have to be ready with another title in case the teacher asks which book you checked
out. And you have to make sure it's a book the school library actually owns.

Edited from http:
(GE1) deception 7ZF§ Ik (11:2) chronic ko (11:3) prosocial A®DIZ% B
(7£4) video game console 7 L ¥4 — A

vsnexploresorg/, by Avery Elizabeth Hurt, April 21, 2022.
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A: Pepperberg, a graduate of Harvard University, was interested in learning if animals could
think, and the best way to do this, she reasoned, was to talk to them.

B: When Pepperberg began her research with Alex, very few scientists acknowledged that
animals were capable of thought.

C: To test her theory, she bought an African gray parrot'® she named Alex and taught him to
reproduce the sounds of the English language.

D: However, Alex had mastered many English words and could count, as well as describe shapes,
colors, and sizes. He even had an elementary understanding of the abstract concept of zero.

E: The general belief of the scientists at the time was that animals reacted to things in their
environment but lacked the ability to think or feel.
(i) parrot #+ %4

@O C-B-E-D @E-B-C-D ®C-E-D-B @B-C-D-E
[ 2
A:  The fashion industry has changed significantly in recent years. Traditionally, fashion retailers ™

created two clothing collections per year, called seasons.
B: It is also good for customers. They can keep up with fast-moving trends cheaply and enjoy
finding something new every time they visit the shop.

C: And the advantages of fast fashion are clear. Shortening the life cycle of a product means that
if a design doesn’t sell well within a week, it is taken out of the shops and replaced with a new
one.

D: Each season was a collection of clothes for spring/summer or autumn/winter. Nowadays, in
contrast, they can design and manufacture clothes in as little as four weeks. It is called fast
fashion.

E : Fast fashion means that the latest designs shown at the fashion shows can be copied and sold
in shopping malls within a month. A typical fast-fashion retailer can stock 10,000 designs
annually.

(i) retailers /NEHEH

@OC-D-E-B @D-E-C-B ®E-D-B-C @WE-B-D-C
[ 3
A:  Gestures are a common form of non-verbal communication found throughout languages of the

world. Gestures aid in communication.
B: To be specific, they help people get their point across to listeners.
C But to show how big the fish was and to help the listener understand how big it was, he may
open his hands widely in front of his body. This action intensifies "’ what the man is saying.
D: He may tell you that his fish was 80cm long.
E: There are many ways to convery what you want to say. First, a gesture can intensify, making
the spoken language seem stronger. Imagine a man telling a big fish story.
(%) intensifies 0%

DE-C-D-B @B-D-E-C 3 E-B-C-D @B-E-D-C
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(D some chronic liars
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(3 people
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In one of Timothy Levine’s studies, about 75% of people seldom lied.

According to Timothy Levine's research, the top one percent of liars tell a few lies a day. The
number is less than three.

When lying, your brain only takes less work than telling the truth.

(D) RXTH»5317HIZH % “No.
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(D It was a book I'm reading for my personal interest.

(@ It was a book I needed for a research project.

(3 It was a book I'm borrowing for a friend.

@ Tt was a book I bought for you.

(5 It was a book that was recommended to me by a friend.
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To mimic people means to copy their speech, dress, or behavior. In contrast, in science, mimic —
means copying ideas from nature or natural processes to solve problems or to create helpful
products. The influence of this so-called biomimicry " can be seen in a huge range of everyday
products, from clothing to cars.

Perhaps the best-known example of biomimicry is Velero®. It was invented in 1941 by a Swiss
engineer called George de Mestral. One day, Mestral noticed some seeds that stuck to his dog’s hair.
Under the microscope, he discovered that these seeds had hooks on them, so they stuck to curls on
clothing or hair. Mestral copied this idea and created two pieces of material: one with tiny hooks and

the other with loose curls. When he put both pieces together, they stuck like glue. , unlike
with glue, he could peel the pieces apart and attach them again. Velcro® was initially unpopular with
fashion companies, but after it was used by NASA @2 to stop items from floating in space, it became
popular with children’s clothing companies. Today, (a) it is used to fasten everything from lunch
bags to shoes.

More recently, swimwear has also been influenced by nature. The Speedo Fastskin®, a swimsuit
at issue, was seen at the Beijing Olympics in 2008 and worn by 28 of the 33 gold medal winners. The
technology is based on the rough patterns on a shark’s skin, which allow the shark to swim faster. A
shark’s skin also prevents bacteria ™ from growing on it, so scientists are copying this surface to
design cleaner hospitals.

For NASA, protecting astronauts’ eyes from the sun’s rays is very important, but protecting
their eyes from other dangerous radiation ™ is also essential. Scientists studied how eagles clearly
recognize animals to be hunted. Scientists discovered that the birds have yellow oil in their eyes,
which filters out harmful radiation and allows (b) them to see very clearly. NASA copied this oil,

and it is now used by astronauts and pilots in Eagle Eyes® glasses. protecting eyes from
dangerous rays, these sunglasses also improve vision in different weather conditions such as fog,
sunlight, or just normal light.

In another example of biomimicry, Mercedes-Benz ™ developed a concept car which was based

on the shape of the tropical boxfish™®. Opinions were divided about the car's appearance, but the

engineers at Mercedes-Benz chose to copy the boxfish framework to make their Special Car because
of its strength and low weight. The boxfish’s thin body protects the animal’s insides from injury in
the same way that a car needs to protect the people inside it. This shape also meant that the car had
these examples illustrate, biomimicry

less air resistance and, therefore, used less fuel.
appears to have an unlimited number of applications. It will be interesting to see which problems
nature helps us solve in the future.

Edited from Unlock 3, Reading, Writing & Critical Thinking, CAMBRIDGE, 2019.
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“I think people are for and against the car’s appearance. It is inspired by the boxfish, which
is unique and attractive, but I don’t know if such a design would appeal to the broad

consumer market. It's a bold move, but I don’t know if it will be a hit.”

S

“I think the car’s appearance is new and unique. I think the shape of the boxfish inspires
the new design for the future. I appreciate the idea of combining biomimicry with the car

design.”

w

“I appreciate the biomimicry concept and admire the effort to create something truly
unique. On the other hand, the sharp edges and unusual shapes are not practical for
everyday use and may divide opinions among potential buyers. It may separate potential
buyers.”

4 “The appearance of the car is not important to me. I'm more attracted to performance,
efficiency, and function. If a boxfish-inspired design contributes to fuel efficiency, I'm all for
it, regardless of how it looks.”

“I don't like the look of the car. It is too odd for my taste. The boxfish may have its

o

advantages, but those sharp, unusual lines don't fit with the traditional car design I'm used

to.”
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Velero® became popular among fashion companies soon after George de Mestral created it.

Of the 33 gold medal winners in swimming at the 2008 Beijing Olympics, about 85% wore
swimsuits made by The Speedo Fastskin®. They were made by using the rough patterns on
the shark’s skin.

[ 3

Mercedes-Benz copied boxfish’s bone structure and made Eagle Eyes® glasses that protect

astronauts’ eyes from harmful radiation.

Scientists are copying the surface of sharks’ skin to make hospitals cleaner because it blocks

bacteria’s growth.
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She insists on [____] ] —

@ to @ class (3) coming

@ his ® the

12 3
People cheered whenever a shooter hit a target ] ] [ his
horse.

@ while (@) perfect @ on
@ balance (5 maintaining
i 3 L[6]
She flew [ 106 ][ 1 last week.
@ Amsterdam by @ to ® way
@ Istanbul 5 of
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Liam:  Hi, Chloe. How was your summer vacation? Did you go on a trip?
Chloe:  Yes, I did. The weather was perfect.
Liam:  That sounds amazing. Did you swim?
Chloe:  Yes, we swam every day and even went snurkeling”“’.
Liam:  Snorkeling sounds fun.
Chloe:  We saw a lot of colorful fish and even a sea turtle. We stayed at a cozy beachfront hotel ™.
The sunsets were also beautiful.
Liam:  Wow, that must have been incredible. Did you take any pictures?
Chloe:  Yes, we took lots of pictures, especially underwater ones.
Liam: I'd love to see those pictures. Do you have them with you?
Chloe: T'll show them to you later. The beach was never crowded.
Liam:  Great, I can't wait. How was the food there?
Chloe:  The seafood was fresh and delicious. We tried many local dishes.
Liam: Hmm, I'm getting hungry just thinking about it.
Chloe:  Yes, I 'loved the fried fish with tropical fruit salad. It was such a fascinating experience.
Liam: I need to try that next time I visit the beach.

(1) snorkeling ¥z /=47 VElioTik{Zk
(72) a cozy beachfront hotel JHLHLO B, HEFIRVIZH KT L

(D Please be sure to tell me the name of the restaurant.

() The view from the room was magnificent.

(3 Since T had two weeks off, T headed to the beach with my friends.
(@ Did you have a favorite dish?

() Did you see any interesting sea life?

(® Did you buy anything special?

(@ It was the best seafood I've ever had.

® I have them on my phone.

(@ Just looking at them makes us feel like we're there.
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He got the engine [ 9], although it took some time to repair it.
(D being running (@ running

@) for running @ been run

He was seen into the building with his boss.
@ go @ went

3 gone @ going

Many students are voluntary work in the local community.

(D participated in (@) taken part in
(@ belonged to @ involved in
The concert is very popular. Should we buy tickets in [_12_]?
(D advancing (@ advanced
3 advance @ advances
Tim said that he found the movie very [[13_].

(D amusing (@ amuse

(3) amusement @ amused

No sooner had I arrived at the station than
(D the train left
(® the train leaves

(@ had the train left
@ did the train leave

Mary was very of what she said to me yesterday.

(@ regretful @) regretted
@ regret @ regrettable
We congratulate you the prize.
(D with receiving @ of receiving
(3) at receiving @ on receiving

His attempt to enter the university was [_17 ], and he celebrated with his friends.
(D successive @ success
® succeeded @ successful
1 it for granted that you knew what was happening.
@ took (@ proposed

(3 agreed @ imagined

3] ~[29 JCARBIOLE L. B~E £ B~ TIHKOM S 91T 5121,
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Many people need eyeglasses, but there often need to be more eye doctors in the developing
world.

Silver invented eyeglasses that have lenses filled with liquid. You turn a dial on the sides of
the glasses to add or subtract™ the liquid.

Physicistm ? Joshua Silver has a solution: Adjust your own eyeglasses.

Adjusting the amount of liquid changes the strength of the lenses, making it easier for people
to see better.

For example, there’s only one optometrist
Africa.

(E1) subtract 51<. ®L2

" for every 8 million people in some parts of

(iE2) physicist W#2#%  (1E3) optometrist ML

@DE-C-D-B @E-C-B-D ®B-D-C-E @C-E-D-B

When you are asked to name the ultimate genius, you can bet that the name of Albert
Einstein will come to mind.

And his impact on the world extends not only to scientific discoveries but also to
philosophical“‘ ! educational, and social issues.

In spite of all obstacles, he triumphed, and in 1999, Time magazine chose Albert Einstein as
the most influential person of the 20" century. He was the greatest physicist™? of the 20"
century.

Of course, he was a genius, but his parents were very worried about him when he was a child
since he was late in starting to talk.

He dropped out of high school, and so in order to enter college, he had to take a special
entrance exam, but he failed.

(#1) philosophical 47D (1% 2) physicist Y
®E-D-C-B @D-E-C-B

DOB-E-D-C @B-E-C-D

By the second half of the first year, babies begin to look different. The baby is transformed
into a little one who moves and explores with his or her own plans and ideas.

So, it is difficult to clearly separate which account is for which emotion. By this stage, the
baby has learned a great deal about his or her own emotions.

This is the most enjoyable time for many parents. Babies are beginning to respond lively to all
the new things they are able to do and show that they are getting a taste of life.

Through this communication of feelings, the emotions of parent and baby are closely linked,
and each is strongly influenced by the other.

Babies are developing the ability to express joy, humor, and affection through active reactions
to them. In this way, they try to communicate their feelings to the parents.

®B-C-E-D @®D-C-B-E

OC-E-D-B @D-C-E-B
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History shows that public addresses can raise people’s awareness about critical issues. The most
famous speeches in U.S. history have to do with important causes—movements or goals—like
securing independence or women's rights, ending child labor, or protecting the poor. Frederick
Douglass, a Maryland slave who fought for the freedom of all slaves, is considered one of the
(1)

country’s greatest orators . He was never allowed to go to school, yet he understood that words

were powerful forces for change, and he used (a)them to communicate passionately about the
52)

abolition of slavery.

addressing important topics, some people seem to have the power to move people to

action. Fascinating speeches inspire enthusiasm, but skilled speakers can connect with their

(ik3)
¢

audiences on an even deeper level. They are fluen , inspiring, and sincere. (b) They bring

100

important questions into focus and possess passion, the power to persuade with forceful and

fluent speech. Often their message is direct, they use words that fill us with emotion. People
fought to get an opportunity to hear lawyer Clarence Darrow speak against the death penalty.
Beloved baseball player Lou Gehrig brought audiences to tears when he announced he had a disease
that would eventually kill him. First Lady Eleanor Roosevelt reminded her listeners of the ideals that
people all share when she chaired the committee that approved the Universal Declaration of Human
Rights. Martin Luther King Jr.s description of a more equal society, one in which his four children
would “not be judged by the color of their skin but by the content of their character,” has inspired

millions of Americans to make his dream a reality.

In the United States, public speaking has a long history. , the Native Americans had a
rich oral tradition and understood the power of speech to inform and entertain their audiences. Yet,

(i5)

as technology has allowed elected leaders to reach growing audiences, oratory has become even

more important. The public’s opinion can be shaped by an official’s performance before an audience.

Edited from Longman Academic Reading Seri

(iE4) forceful Jysiv

2, by Kim Sanabria, Pearson, 2017.

(1) orators HEFFR  (1E2) abolition BEIL
(1£5) oratory Fhaili. HEF (#7)

(E3) fluent b k9%

(A)  ERCESCoZEM DU A2 B MY 2, TNENTRODO~BDhH
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(D Other than (@ Without ® In addition to

(D otherwise @ but (3 before

@®

) Indeed (2 Hardly (® Rarely
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There are many benefits to knowing more than one language. For example, it has been shown
that aging adults who speak more than one language have less possibility of developing dementia"™.
Additionally, the bilingual™™ brain becomes better at filtering out distractions"™, and learning
multiple languages improves creativity. Evidence also shows that learning additional languages is
easier than learning the first foreign language. Unfortunately, not all U.S. universities consider
learning foreign languages a valuable investment. As an applied linguist™, I study how learning
multiple languages can have cognitive™ and emotional benefits. One of these benefits that's not
obvious is that language learning improves tolerance ™. (a) This happens in two important ways.
The first is that it opens people’s eyes to a way of doing things that is
called cultural understanding. The second is related to the comfort level of a person when dealing
with unfamiliar situations or tolerance of ambiguity. Cultural understanding is key to succeeding in
the increasingly globalized world. How specifically does language learning improve cultural
understanding? The answer can be explained by examining different types of intelligence.

Psychologist Robert Sternberg’s research on intelligence describes different types of intelligence
and how they are related to adult language learning. What he refers to as “practical intelligence” is

their own, which is

similar to social intelligence in that it helps individuals learn vague information from their
environments, including meaningful gestures or other social signals. Language learning inevitably
involves learning about different cultures. Students pick up clues about the culture both in language
classes and through meaningful, engaging experiences, such as visiting countries where the language
is spoken and interacting with users of the language. language learners develop new types
of practical intelligence that will help them communicate across cultures.

Researchers have also shown that when students learn another language, they develop new
ways of understanding culture through studying cultural patterns. This is because “learning a
second language involves the acquiring not only of linguistic forms but also ways of thinking and
behaving.” With the help of an instructor, students can think critically about patterns of different

cultures related to food, appearance, and conversation styles.

The second way that adult language learning increases tolerance is related to the comfort level
of a person when dealing with tolerance of ambiguity. Someone with a high tolerance of ambiguity
finds unfamiliar situations exciting rather than frightening. My research on motivation, anxiety, and
beliefs indicates that language learning improves people’s tolerance of ambiguity, especially when
more than one foreign language is involved.

It's not difficult to see why (b)% may be so. Conversations in a foreign language will
inevitably involve unknown words. It wouldn’t be a successful conversation if one of the speakers
constantly stopped to say, “Hang on—1I don’'t know that word. Let me look it up in the dictionary.”
Those with a high tolerance of ambiguity would feel comfortable maintaining the conversation
despite the unfamiliar words involved. Indeed, research shows that those with experience learning
more than one foreign language in an instructed setting have more tolerance of ambiguity. A high
tolerance of ambiguity brings many advantages. It helps students become less anxious in social

exchanges and in additional language-learning experiences. Not surprisingly, the more
person has with language learning, the more comfortable the person gets with this ambiguity.

Edited from Skills for Success 5, by Nigel, C. & Scott, D, Oxford University Press, 2022.
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Frederick Douglass went to school, and he made public addresses to ban the regulation of the

slave system.

Eleanor Roosevelt was the first lady chairman of the committee that approved the Universal

Declaration of Human Rights.

The oral traditions of Native Americans were rich, emphasizing the power of speech to both

inform and delight listeners.
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Technology has made it easy for elected leaders to transfer their voices to a widespread

audience, so speaking skills are less important in modern society.
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(@) different from (3 particular to

(D For example (2) Nevertheless (3 Therefore

(D ambiguity (2 experience (3 exchanges
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(a) This

(D There are many benefits to knowing more than one language.

(@ Learning additional languages is easier than learning the first foreign language.

(3 Language learning improves tolerance.

(b) this

(D language learners develop new types of practical intelligence

(@ students can think critically about patterns of different cultures

(3 language learning improves people’s tolerance of ambiguity when more than one foreign

language is involved
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Bilingual brains are better able to filter out distractions, but creativity is not improved

through learning multiple languages.

According to Robert Sternberg’s research, practical intelligence is similar to social intelligence
and helps people learn obvious information from meaningful gestures and other social signals.
Students with a high tolerance of ambiguity are less anxious in social exchanges and additional

language-learning experiences than those with low tolerance.
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Learning more than one language offers significant cognitive and emotional benefits. Bilingual

individuals are

likely to develop dementia and have improved creativity and filtering
abilities. Language learners develop practical intelligence by picking up social signals and
thinking critically about different cultural patterns. In addition, they gain a higher tolerance of
ambiguity, feeling more comfortable and less anxious in unfamiliar situations. These benefits
emphasize the importance of foreign language education even though it is not appreciated

U.S. universities.
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She was in [ 9| hurry then that she left her bag there.

(D so much @) very much

® quite a @ such a
1 was so happy that I up and cried.
@ stood (@ stands

(3) stand @ standing

Takafumi is than clever.

(D more wise (@ more wiser

3 wise @ the wiser

My hairstyle is not the same as [ 12 |.
(D your one’s (2) yours ones
(@) that of you @ yours
Ellen could not help with his destiny.
@D be satisfied

(3) being satisfied

(@) being satisfying
@ satisfying

A better house could have been built
(D if they didn't assist us

(@ had it been not for their help
(3 having had them help us @ had they offered assistance
Do you know this book?
(D where to bringing () where bring
(3) where to bring @ to bring where

Takeshi can’t cook, and his wife can't,

@D too (@ either
® so @ neither

She dinner when I called her.
(D was making (2 makes
(3 will make @ is making
He his homework by the time I got home.

(D finishes @ has finished
(3 had finished @ will finish
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Maria: Hey, Kate. Are you free this coming Sunday?

Kate:  Hi, Maria. I don’t remember clearly. Do you have something planned for Sunday?
Maria: The anime movie playing at the nearby theater is really popular right now.

Kate

Maria: Right. I've seen all of his movies so far. Have you seen the latest movie yet?
Kate: Not yet. I am planning to go to see it.

Maria: I thought so! Since you love movies, I figured you'd want to go see it.

Kate:  Of course not.

Maria:  Yes, I did. The earliest I'm available is on Sunday. Is it all right with you?

Kate: Let me check my schedule. So, T'll be back home around noon.

T'll pick you up.

Then we can decide when to meet.

That makes sense. Let me check the website.

Maria:
Kate:

Thank you. Oh, T have to go to class.
Maria:  OK, I'll send you later.

(D Please let me know what you find out by text.

(2 Well, do you mind going to see it with me?

(3 The only thing is that I have to go to see my dentist in the morning.

@ OK. Can we make it around two o'clock, then?

(5 Why don't we check the film schedule first?

(® Are you talking about the latest movie by Director MIYAZAKI Hayao of Studio Ghibli?
(@ Did you say that it would be this coming Sunday?

(® That sounds good. I'll wait for you at the theater.

(@ But I read very good reviews in several magazines.

WM ROWLEDHZFEHOMBTH S, v (A). (B). (C), (D) IZHEZESW,

The internet is ruining our lives, right? Not necessarily, according to a new study. “Nearly

everyone seems to think that internet-powered technologies are driving an epidemic“”’of

ill-being™ and mental health problems,” said Dr. Matti Vuorre, in an email. “Our study of over two
million individuals from over 160 countries runs contrary to (a) this idea.” People with access to
home internet and/or mobile internet and actively use the internet report greater well-being across
eight different categories—including life satisfaction and social life, according to a study published
Monday in the journal Technology, Mind, and Behavior.

Researchers analyzed data from nearly 2.5 million people across 168 countries using the annual

Gallup World Poll ", trying to answer the following question: Do individuals who have access to and

actively use the internet report greater or lower levels of well-being than those who do not? *
even such a simple question can be statistically "™ answered in many different ways, we analyzed
the data in tens of thousands of different ways,” he added.

Across all those ways of analyzing the numbers, about 85% showed that those who have and use
the internet report greater well-being than those who do not, according to the research. The global
perspective is useful, and the data analysis of the research is strong, said Dr. Markus Appel. He was
not involved in the research. Other research has shown that the connection between mobile internet
use and well-being is complex and varies among individuals, he added. “The internet is neither a
curse nor a blessing for people’s well-being,” Appel said. “It depends on what people do with it.”

This study was observational, meaning that the data doesn’t show that the internet access
necessarily caused the better well-being—there might be other factors responsible for the association.
“Our results might then simply indicate that individuals with more money, access to healthcare, etc.,
report greater well-being,” Vuorre said in an email. The researchers accounted for (b) that in their
data and tried to adjust for factors such as income levels, but they still found that internet users
reported greater well-being than non-internet users, Vuorre said.

The internet is used for a wide variety of things—including online banking, shopping, finding
services, reading the news, and cyberbullying‘”‘s}fand those different uses will have different effects
on well-being, Vuorre said. Much of life has moved online very quickly, and it hasn't left much time
to investigate all the impacts of the internet, he added. “We as a society and/or academic scientists
don't have time to learn sufficiently and develop an approach to address each panic carefully
do not learn enough to be able to inform policy and make conclusions with confidence,”
Vuorre said. “Caution is warranted ™ on all sides.” Many studies have shown connections between

social media use and mental health, particularly among younger people. Scrolling through images of
other people’s lives and comparing them with your own has been associated with a poor effect on
mood, for example. Before institutions advise harsh limitations on computers and mobile phones,

more research is needed on both the potential harms and benefits, Vuorre said. *
(c) prominent narratives ™" and the warning principle might suggest severe limitations to technology
use, ours and many other findings provide a much more (d) nuanced ™ and mixed view,” he added.
To get the best out of your internet use, Appel recommends being conscious of your own experience.
“If you sense that some activity on the internet makes you feel sad or envious—stop it. Look out for
something else,” Appel added.

Edited from https://edition.cnn.com/2024/05/15/.
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M1
: Technology is connecting us in ways never seen before in human history. How will that

change our societies, our relationships, and ourselves?

B: By printing, multiple copies of books could be made quickly and easily. As more books became
available, ideas spread much more rapidly.

C: But what will be the impact of digital technology, the most powerful connecting tool we have
ever seen?

D: Being able to print texts instead of writing them by hand transformed the world. It changed
the way people could communicate with each other.

E: That's the question that interests Michael Wesch. The last time communications technology

had such a wide-ranging impact was 500 years ago with the invention of the printing press.

OB-E-C-D @E-B-C-D ®B-C-E-D @E-D-B-C
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A:  Obesity™ rates are climbing fast, and we need to find new techniques for controlling

overeating. According to new research, “imaginary eating” could be one such technique.

B: And if you are less interested in that food, you'll eat less of it. Psychologist Carey Morewedge
explains that people often try to avoid thinking about food when they need to lose weight.

C: A researcher in the US reports that if you imagine eating a speciﬁc(m‘ food, your interest in
that food will drop.

D: On the other hand, if you force yourself to think about chewing and actually swallowing food,
you'll reduce your great desire for it.

E: However, this might not, in fact, be a good strategy.

(E1) obesity MLi (1E2) specific S 7%
@O C-B-E-D @C-D-E-B ®E-D-B-C @B-C-E-D
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A:  The word cyborg—a short form of “cybernetic mrganism”i D" _was first used in a 1960 paper

on space travel.

B: More recently, the definition has devolved to refer to human beings with mechanical body
parts that make them more than human.

C: According to this definition, an astronaut in a spacesuit is an example of a cyborg, as the
spacesuit helps the astronaut adapt to a new environment-space.

(ik2)

D: A cyborg was defined as an organism “to which components have been added for the purpose
of adapting to new environments.”

E: Advances in reallife cyborg technology allow some people to make up for lost abilities and
give others new and unusual abilities.
(# 1) cybernetic organism A THREY)

(% 2) spacesuit F*Hilllk
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(3 Because

(@ Unfortunately

(@ therefore (@ however (3 moreover

(D Unless (@ Although (3) As a result
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(a) this idea

(D Internet-powered technologies are driving an epidemic of ill-being and mental health
problems.

(@ Over two million individuals from over 160 countries are against internet use.

(3) People with access to home internet and/or mobile internet report greater well-being
across eight different categories.

(b) that

(D Such a simple question can be statistically answered in many different ways.

(2 The internet is neither a curse nor a blessing for people’s well-being.
(3 The results of the study might simply indicate that individuals with more money, access to
healthcare, etc., report greater well-being.

(€)
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An analysis of data from over two million people in more than 160 countries found that about

85% of all data indicated that people with the internet are happier than those who do not use
it.

[ 2

Dr. Matti Vuorre said the internet was used for a wide variety of things, but the different uses
would have the same effects on well-being.
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(c) prominent narratives

(D The connection between mobile internet use and well-being is complex and varies among
individuals.

(@) Much of life has moved online very quickly, and it hasn't left much time to investigate all
the impacts of the internet.

(3) Internet-powered technologies are driving an epidemic of ill-being and mental health
problems.

(d) nuanced and mixed view

(D The internet is generally harmful to people’s mental health.

(2) While the internet has the potential for both positive and negative effects on well-being, the
impact varies greatly depending on personal circumstances.

(3 The internet has no significant impact on well-being.

song. An example of a popular music mnemonic is the alphabet song in which the letters of the
alphabet are sung to help children remember the letter names as well as the order of the letters.
Another type of mnemonic is a name mnemonic. For example, knowing HOMES helps to remember
the names of the US Great Lakes because each lake starts with one of the letters in HOMES (Huron,
Ontario, Michigan, Erie, and Superior).

One of the best ways to improve one's memory is to take care of the brain. Studies have shown
that exercising regularly, sleeping well, and eating a balanced diet all play an important role in the
quality of a person’s memory.

Edited from Reading from the Academic World 3, Seed Learning, 2018.
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@ Least likely (2 Barely possible (3) Most likely
@ For example @ In contrast @) As opposed

[#3

) Otherwise (@ Nevertheless ® Also

(B)
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(a) it

(D new knowledge or a skill
(@ the brain

() the information

(b It

(D Each experience

(@ Previous information
3 Memory

(C) it
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Memory is the collection of events and information that the brain has gathered after a person
grows up. With each experience, the brain continues to accumulate, store, and retrieve
information based on the most recent information.

WO ROZZoWT, B (A), (B), (C). (D) ZHZZREW,

Attending an event, meeting a new person, gaining new knowledge or a skill—these are all
examples of times when the brain must determine whether to save information or not. If the brain
decides that a piece of information is important enough to save, it will store or file the information,

and (a) it becomes part of a person’s memory to be available for recall at a later time. Memory is the
(ED

aggregate"" of events and information that the brain gathers from the time a baby is born. With
each experience, the brain will continue to accumulate™ and store information, build on previous
(@3

information, and retrieve information. This is why memory is so important. (b)g is an essential

part of a person’s identity. Just imagine if you couldn’t remember your name or where your house
was!

The first type of memory is short-term memory, which is the ability to keep a small amount of
information in the mind. This information is able to be used for only a short time. A student who

(i)

tries to memorize a list of dates, equations, or vocabulary items' for a test will probably only have

the information studied in that review session for a very short time. , the information will be
gone before or shortly after the test. You may have experienced limits of short-term memory when
you have forgotten an individual's name after meeting him or her for the first time. Unless you meet
the person again or a nameplate provides a reminder of the person’s name, it will be easy to lose that
piece of information in short-term memory. Or perhaps you have experienced going to the store and
forgetting what to buy. Unless a grocery list is written down, it is easy to forget to buy some items

¥5)

that you needed. The duration"™ of short-term memory is limited. However, if the information is
repeated over again, it will be stored for a longer period of time in a different kind of memory.

The second type of memory is long-term memory. Whereas short-term memory only lasts for a
short time, long-term memory can last an unlimited amount of time. However, within long-term
memory exist stronger memories that can be recalled on demand or weaker memories that can be
recalled only upon prompting or reminding. Long-term memory can include memories of an
experience or an event. , a child may remember a fun family vacation at the beach. Long-
term memory can also include learned skills such as walking or riding a bike that a person knows

how to do without much conscious thought.

Memory—or the brain’s ability to store and recall information at a given time—is not perfect.
Most people have experienced forgetting the answer on a test before. People who like to multi-task
also tend to forget things more easily. In addition, as people get older, memory capabilities start to
decline, and it can become harder to store and recall information. Moreover, brain damage or medical
diseases can cause memory problems. In extreme circumstances, people can lose their memory
completely.

. there are ways to teach the brain how to remember better and reach its maximum

potential via memory techniques. One way to improve memory (other than repeating) is to involve
the senses in an experience: seeing, hearing, feeling, tasting, and touching. The more senses that are
involved in an experience, the better the brain is able to recall the experience. For example, if a
student reads a book while listening to the audio version of that book at the same time, the brain will
better understand and recall the contents of that particular book. Another way to improve memory
is to use mnemonic ™ devices. These are memory techniques one uses to help remember

information. One type of mnemonic is called a music mnemonic, in which place words are put into a

[t 2

The reason why you do not recall the name of someone you have met for the first time
without meeting that person again is because that information is in short-term memory.

If a student reads a book and listens to an audio version of the book at the same time, the
brain will not be able to understand and recall the content of the book very well.

(D) TFalo1~10 O3k, KD short-term memory & long-term memory O ZNZNOFEH % F
LDbDTHE. 1 ~10 DL ETNENOHBICHEDETHET 5 LT, Lofladgb
EWSHEY e TiROD~EOHNE—DFORY, ZOF T2~ —7 LS v, BEFTIZ

Weaker memories need prompting or reminding to be recalled.

Information can be lost easily, such as forgetting a name or what to buy at the store.

It can last an endless amount of time.

It holds a small amount of information.

It includes learned skills that a person knows how to do without much conscious thought.
It requires repeating to be stored for a longer time.

Information is able to be used for only a short period.

It contains stronger memories that can be recalled when required.

1
2
3
4
5
6
7
8
9

Memory duration is limited.

10

It includes memories of experiences or an event.

short-term memory

W1-3-5-7-10
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®2-3-5-8-10
@W2-4-6-7-9
®2-4-6-8-9

[t 2

long-term memory

M1-3-5-8-10
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®1-5-6-8-9
®2-3-6-7-8
®2-6-7-8-9
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B4 FRSBOICEELT, S BRISHEL Y = V4 L4 LTl LTELVL S 0
%, KOD~DDH b b—28 0% Sv, WEFS1x[ 28 .

@ HAD S EWE R - B S 2 M & LTkl Sz

@ T AYVANKBENT A DB L 14 2 5eh5, RO SN,

@ WEENTE - B 2 L, PEE Y 2V A 24N ORI E T L.
@ Yz VA LG KD EBSEE AR SN, HAREAREE & o 72,

M5 TFHEOCHML T, SRR, B - WRAHT 21T 2 ol S S Rk &
LTELW D%, KOO~DD) brb—2RU % S, MEFTIE[ 20 .

[OR' = @ fifL ® Mot @ ALz

16 TFHREBOIMELT, BHROUKIIBE SN - BRI L TR E LTELL b 0
%, KOD~DDH b H—D07% S\, EHSIE[_ 22 .

M EAMER OIRGRAMLE S 7o
NEAMER O Ry kAN S 7z

{LH TR LR ZH 72 IR S h e,

D [HEEIERR] CRIP & B 72 LlF 2L S h e

[CACRC)

=

B7  TREBOCMELT, #IIRADSBIAOIHMEE R > TO 2RO MRIHI P L TR~/ L
TELVHDZ, KOD~DDH b H—2807% S\, WEF7[ 23 .

© @O BN % Pk LT, FEHFM B DR 72,

@ RBOPUEOBEDFENF ORI L 7 KT/ S 2k e L 72

B AFYREHEE) YV GHREEMNIRAL, FKERET LR -7
@ Fil THOSGER] TR OFVEOR % BEH) L 72 i B AL S h7o

M8 THE@IHMLL T, WEMIATbI TS L TR E LTIELWd 0%, &
DO~DDH Lpb—2EU R SV, MEFT [ 24|,

O REARHERIET I, SRR E B LTStk 2 38 L 72,

@ B AR RAN, RIS 2 I L7213, WA R B L,

® KIGEE LRI, BRERERAT 5 72032, WA & P L 72,

@ PRt (T SR IIE, JWEE TG L, AEEREOFEE 0 - 720

B 19144 8 HIZHAR FA VICHIRAIST 2 &, IHEO@M B L RELILD F A v Hl ik %
ERL 720 2O METOMIRIEAZI1E2 ), 1915 F12I3© 1 —h SO BHR 2 PR EHFIZ 2% X
FHF, 1917 4E 2 & EPE R K T o 720 T 72, HAROMRGEN % 5L
WHAF, 1917 ERICHRIT 7 20, HARET XU 2 ICHEIS ST 2 155 MR 2 80 54
72

HARENTE, 85— RO FE I #1C — I A BAL L7278, 1915 4R BARE, (DRGSR & v
DBRBIFRA L o720

M5 TFHIBOIMEL T, HATRA A FFa% SH LRI THERTIM S [T R0 LT
FATADST] LT 2RAEREL, AARENRE & DRFTFRET, BRI
HEDLDEAELTELV 0%, KOD~DD) bbb DRI S0,

s SR 29 1.

©  Ftilkl @ KL @ JERIERIEY @ RIS

M6 THBOWMELT, ZT—2ROERIZML TRRALE LTELV OZ, KOD~D0H
Lo —ORO R SV, EF T30 .

D 42 WKHEZ A BB LT — A ROBRE 5 720
@ WEIE A ROFEROKERG % ZiH Lo

@ HARZ =7 ROERIZETE, JRIE - KEOFHEZ 20 Shiz.
@ WEOFZICEY, S ORGSR S h .

M7 ohozM[ Y JICAS#HENE LTELV 0%, ROD~D0D ) 76— % S\,
iz e e I

O - Ty TIE @ k- 57 M
@ FPov— MipE @ HKIBREALHESA

8 FHREBOI ML T, KIS 02 ORI T o HARREFICH L TR E LTELVL S 0%,
KOD~DDH Hh b=V 7% Sv, WEFTE[ 32 .

O HARI =0y P HBB LT V7 AR & KRN L7
@ FAYDPLOMADENZ 72720, HARTILE THEPEHML 72,
@ MRS LD, BRI 1AL R & 25 72,
@ KSR ORE) & L CHARZRL LA T D 5 HHRREC - 720



SN 7 FE

EAM AWOEMEHIICOVT, DTFOMVWICEL RSV, f4.
FIL. AERNICBY 2LEREE @ E VI SHUCHLT, BoTWV3HDERDDO~D 5
12O, 2OFFE~Y—r Lasv, BEF7E[_ 1 .
O JISIBHEI L > TRES S,
@ WHWD SHEWE GRS 28 FEE v
@ FMLEZAVF -2 T 2 RIETH %,
@ AW EMFROW T 24T D%, EBEHEAENTH L.
f2. EGEHOTANVF—E, ATP LW WHEN L THRbI L. ATPIZHT AL ELT,
LB Rb0E, ROO~DHh5 12, ZoOFrid<v—27 LS,
EETE_2 .
@ ATP &1&, 77/ ¥ ¥ YEBROWKTH 5,
@ W EEHEROMT, ATP EEH SN 5,
@ WPRAATE, K48 501D ATP A AR SN %,
@ PUSAED & AT, ATP 2T 2 O R 2 %,
3. ATP oA FHM Lckoxho (7 ) ~ (= ) 2N TkE2iHENE, koW
~@POHTNEN] DY, TOFGEI—7 LS,
MR 3 I~ 6 .
ATPEhE, Vv PSS %2 (7 ) O1HTHL, 7F= v ITHidHa LR
A4 )T VYBARAELTVwS, ) VBREOMEERIALF =) VBEE L vn,
VYRR () BIEROIANVF -2 RINT 5. ATP A5 Y §AS 1 D87z
Hig, (=) &wd,
@O AMP @ ADP @ T7TFIVY
[OIDE TP ® WS ® #aLr
@ FHEYVE-Z  ®XZLAFF
73 ] 4[4 ] w:[_5 :[ 6 |
F2M ROUTEERGH, UTOHVIZEZ LSV, 1 4
b b EGOEHROMKE, IR LEOZHIIS S A LM S TETW D, Z o Tl
X A FEDBRE 5 &% D o MIlICZ L Tw L,
AP OB, oL, MR, EMEHOLOOBERNHE DO DNAYDY, Z0k) %
DNADLIMOZEZ g7/ L w9, DNAWR, ¢ RZLAF FEER L5 TAD %D >TTE
Twbe BBAEYOMILTIX, DNA IBOROYGKIE TR L5, @HOERMILICIE, Y
fufklwvg, WLRE S LBOGAfEI 1T oH 5.
Mo, 52 M Z#YRL, ZOMIZ ;DNA OFRFEZ 2. 15
M1, FHESAICHLT RLEYN2L0%, KROO~D05 1 20BY, ZofFsit~v—2 L
BEv, REETEC 8 .
[OF 214
[OF 52
® st
(O3}
6.

[ 2.

[3.

FREBAICBILT, & POBETICHT 2HAELE L LTRDEY 2 DDE, koD
~@D 5 1O, TOF/HEY—s L sv, MEFFEL 9 1.

O NEFOE Y DOMET AR ORI

@ a5—4roMET RIMERIC 7 2 i

® 7V A5) OMET ——— EEOBKEENN

D I+ O#MET — Mok

THEBIZMLT, Bo2TV3H0%E, KOD~Dp5H 1 28U, Z0FTE~v—2 L

ZEVe EEFTIE 10 .

O GRENL Y Yy AHREDYE, RLFALY 7 2% bOMIBTHIRRE2 6 &A°
i

@ EEBYH LR, TRTOY 7 AFHICLTEE50nTVS,

@ FHBERHE 2R T 2B T, 7/ ACH2METOH B, LMD
720 EICBBEE R BMETHS 5 VS ANEWEN S,

@ FRAEDOMILICIE, FBICERT 2 28O 2h5H D,

)

—hxER (RHE) EMERE

WA L CHIB L 22RO LD B, BoTVWBEDERDD~D7n 5 1 DY, Z0H
TER=7 LASw, 1R ZAVF—RE LT/ VI 2A2HHLTWS30L T 5,
ek 7,

O B shs SR LRFE, ZSva—- 2Ry 5.

@ BEEAMBRTI2OII IV FITHTORIGTH 5,

@ BFEME, S rarFYTELD,

@ #BoNTANVF—O—BIRBL )RS5,

. FHEUE C 2T 2 ICEFhEVEDE, KOD~Dhs 1 DY, Tofrit~—

7L Ew, REFTECIL .
OF

@ RTF K

® ) v

@ gk

. TEEDICHLT, e MCBLToOMoME LTRLEL S 0%, KOO~Dh5 12

BY, 2oFTEw—s Lasv, AR 12 .
@ 23
@ 26
® 46
@ 92

THIBEICB LT, DNA OERARI 2MME L TRbELLbOE, ROO~DH 5
12o®Y, Z0HF5E~v—s LS, MaFre 13 .

® 533490 (5

@ 5540 (i)

® 52 (0

@



B KOLFEEFA, UTFOMNIZEZ RS v,

ToRIE, b hOFMOBRRIZRL, % ML xS, KR JRICEINL EWHOMELRL
72D THD, 4 XY ik, HEESINEPHRININDE LR A VEEHO—fTh b, $72, &
MEITHIZISLOREERTA2H0LT 5. 4B, ML &9, KR JROBEEHAIE mg/mL &5 5%,

W55 mL x5 SRR S
LRZAvE 73 0 0
V. 2=2203 12 12 0
FRUT A 3 3 34
AN TN 0.08 0.08 0.14

RF 0.3 0.3 20

7VTF=v 0.01 0.01 0.75
42> 0.1 0.1 12

Bl Rho7, 1, 2OAKOMAGHEE LTRbEYA S 0%, KOD~Dh 6 1 DY,
ZOFEe<—s LS, MEFTR_14 .

O 7R =—=rD) A REKME v AME
@ 7 FK==rn) A HME 7 RERE
® 7 RERMK A EAME v

@ 7 FAME R ke 0] v

B2, BhoTIcRssE2dT, TrbtN ;U AALF Y OFRIERET RV E
DEFRE, ZORNVE ¥ &Y 2HABROZAHROMAGDEE LTRGBS L D%,
KOD~DH 5 12U, 20FF2~—27 Lrswv, Wekasx_ 15 .

FNVE Y DOL4H M5 IR O HFi
O] FuFyy LRI
[0) 8T PILVEY il R
® gEanFaq ¥ Ay
@ 7RLFY ¥ R

FAM ROLEAGEAR, DTOM1I~M7IZ0WTHZ LS,

BRI L TR, N4 4 — ARSI AR 1 DL LT, BhSORBMEN VD Z LD
bo B SOBE, 1ERO ) 5HEBARS 5 CUEOKHIZOWT, A&, S 5T
WAliZ AR A 28T, KRB ENTES,

TOERLVEARIIBT BN EOHFBENA F—2OMFRERLZLOTHY, B2 S OFHD
85 ~ 180 D tutdid , BRI L, S NZ 30 4 — 21, ERKTH LI LERL TV 5,
F/o, HARBIC L T, BROERPHEDAEIKE L, SEEELNA A —LADHET Do

=W, MEEOMECIC X BEMOST % KT, B OECIT X DM OS5 & ¢ Tl A
Lwvw, ZRENOGTREAMDOEN AL L B720, ZNENOM TR S OFBUTENT 5.
TIT,  HADD RO — 2% EP S OB SWET 2720, ZOHIHO HFI 5
EFK21R L,

#1
S R IEF i Wil A
B S O 15~ 45 45~ 85 85 ~ 180 180 ~ 240
INA K =2 7 1 SRR A £ bR
*2
H 1 2 3 4 5 6
HP3sdi (CT) 6.1 78 9.6 136 188 239
H 7 8 9 10 11 12
HFEAR (T) 279 305 26.7 199 132 9.0

1. £1OT7LAIAZFHOMAGDEL LTiDESLSDE, KOD~DH 5 1 D,
ZOFLe~—r Larsv, MEFTE[23 ],

7 4 7 1
@ [ A ® I SRR
@ [T SRk @ E A4

4.

5.

6.

7.

9.

L UBHALI LSRG o BNV TR D EL 2 S D%, RKOD~DH 5 1 DR,

ZoFFE~v—r L Sv, MEFT[_16_ .

[ SNATE | @ Znva—z ® FrYvL @ ANy n

KA S A2 WA &k bRV A THRINS 22>V TR DN A 0%, K
DO~D5 1 DR, ZOFSE~—7 LS, MEFs_17_ 1.
(O SVTE 4 @ rva—2z @ FrUTA @ AN YA

1Ly i fibelzd 0RO TH L. TORDNRAIE, 1 DOFEIZS X
ZMEFAET 25 ROO~D7rd 1 DY, TOHFGET—27 Le S,

A EE 18 1.

@ 1000 1 @ 178 ® 10 73 fd @ 100 Jifl

HKOYAN S A Y ¥ OEHHRIZOVWTRLEL L b D%, KOD~Dh 5 1 DY, Z
OFFEY—s LS, ARSI 19 1.
o 12 ® 12 ® 120 @ 1200

THIZY 25412 LBS A RRIZDW TR b #4450 &, KOD~D2 5 1 DH T,
20 ~v—r L sv, EFrx[ 20 .
@ 181L @ 18L ® 180 L @ 1800 L

L HIEHBIN SN2 Z 03— 230 g 200 ROO~DH 5 1 0BY, ZOF5E~—2 L

HEV, EETRC 2L .
@ 144 g @ 216 g ® 216 g @ g

1THIZY B AN LIS NZRES T THRIL SN0 %7 kbBELLD 0%,
ROD~Dr b 12, TOFHE~—7 L sv, MeEksx_22 .
@® 16% @ 44% 3 56% @ 67%

. TR a ICBE LT, HAOBRER ISR S A MAEO—RERICHT 2tk & LTER-T

WBHD%E, ROD~@rs 1 DY, Z0FG5E~v—2s LeEw,

fREFE 24 o

O AW S NRD D L, HRAE O CEARY S 2 2 HEDTEE S5,

@ BIARE L TRAINCRAT 2 DIOBRAIEAE VBT, 3Vobo T ORAIEEKRT %,

@ BARHIEE L THIRAIE 2 % &, GO B2 R L, 225 TREMDIE
WEN D,

@ EEFT WA E LA O BB TR 2 ST S B RT3, B O MIELR
DR HD L BFEFITIARTEC, B L TR LRI,

. O THEE D ORISR SNSRI L LT EL L 0E, KOD~@25 1 DEY,

20T ~v—r L sv, k725 .
O ZVvY, FFYITEY, TAVH

@ IXF7, 7, rF/F

@ AFIAL, TIHY, ¥T)F

@ HYa=n, ~Z, 7ay

TR c ICBEL T, HADKESAICMT ik s LT TWBHDE, koD~

o 1MUY, ZOFrEv—2r Lasv, MEFTE[ 26 .

O HADOPHTIRFAENSTIZH L DT, /54 F— K054 % b B LA BERIZ I
i Tdh 5o

2 HAFEIEEALIC R, diededis & IR TR 42 254 A — 205 d i s b

THIZBGES 5 L, HATHS N2 BB TH S,

) KO TR, A O P TIE WD A S Do

@3
a

FHE d B LT, HARDARMP RIS & 512 Tl MG 12 WS 5 Fih & L b i 7
Lok, KOD~Db 128, 20FFE~v—r L sv, MEFTE_20 1.
@ HE#5 2500 m AHECBARBUR DS D, SRE D EREATEVIRCIERE A S D,
@ B 2000 m AHEEE L ICHHTE, WEBEOTHE [ LA F— 2B BN D,
@ HEFS 1000 m AT IO HIC X, BRMOTH & LA+ — AH 5N 5,
@ B 500 m AR IS SHT X, ARMAEBOFI & LSS F — ANHR SN,



f6. TiiBe llBELT, K2OMMTHLNAZHME LTbELLbOE, KOO~DnH

7.

5108, 20HFEEY—7 LAaSv, MEFSTE[ 28 |,
O V<Y, FFTIEY, AV

@ 3X+7, 7, bF/F

® AFYAL, TIHhY, 5T F

@ HYavl, NI, 7ay

F#h e 1B L C, 32 2 MR T, 1901 47> & 2000 450 100 45 1 T, 4P A AT2.3TC
5L 7z0 100 4EHCOLED EAFER L E LT, 2001 4425 0 100 4EHICH SIS
PELTRLEYLLDE, ROO~D76 1 2L, ZoFFE~Y—7 Le3v, HE
Fox[29 .

O V=Y, FFYFEY, ARAVH

@ 3XF7, 7, FFIF

@ AFIA, TINY, §7 7%

@ HTa=N, ~I, 7ay

o7 8

VEELEIROBEE D L,
B H=10, C=12, 0=16, Ca=40
0T, 1013 x 10° Pa (EEHEIRAE) TXifk 1 mol 2%/5 0 % kA 224 L

F1E koMv (B1~8) WHz L.

[

2.

[43.

KOH L, PHELEEND, Rb#ELLL D%, ROD
fEEEsE 1 o

D L ENVSV D,

@ KRR %o

@ HFEELE S¢S,

@ BINET D,

& WA HEWES Do

—DE,

WORA O FHERAMADTEIRE R LTV 2 b DI END, blNRbDE, KOD~
OO0 bh oo, WEFTE[ 2 .

O BEALKFEE, KEEMmEDPS LD

@ HUERTOBEEEIY) ANTIFREL TV 5,

B FAYEY PR, REOIAHAEORHMTH .

@ HY YA, REUSICBVTREBERT,

® YaINI VIR, TVIZULANREENG,

KROFEFOI 5, BTFOREMETORASE L b0 END. bMNEbOE, kO
DO~BD ) brb 2N, MEHFZX[ 3 .

[ORi:1 @ YN ® fiNa @ fiA1 ® fcl

ruvses

— NXIE

R (Rif) {EZFER

fi 4.

KOEFVHTESNDZBQWFET 20805 5, BUEEEHOL LT bMYAD
D, HOD~ED) brb—O®N, MEFTI_ 4.

2 OO P %
i S Se
Y o) o (e

B ,Oodg OQ
S %
% & R ®

O ZogigEiHE I,

2 KT OBEBIZ L > TR 5.

® WEFHITE, BB 200w,

@ FMLAFTHIUL, WTFRORETHHEHOL S TRELTH L,
O HATLIOLI RNV EIHLHALN L,

 ROBULH R TH S, S ERT 25205 2 NER L2 b0 TH D, RMAET
bOLLTRbELZSDE, BOD~BO0) bhb—2®~, MEFTE[ 5 .
! A Al
: | |
4 \ \
N ! !
; | |
|
. Y
0 5 10 15
TS
O 4 * LT FoLF— @ WAkt ® METOH
@ HIRTA F ¥ DL ® BIELT O



6.

7.

[#8.

3.

»

o

o

KT 2B e LTRYEBEHDE, KOD~GD ) birb—2HE~,
faETE 6 .

O HFRIEHETY BT EZhZR 2HTO LD,

@ BFORIITNEETH 5.

) WS T Ch B

@ 5 #EDL %o

® BHEETEDTPICEOLH, AFET DT 2IHOBERZHI TV 2,

(@)

UDa, bOWEEVTNLWARTWIE, HOD~EDH b b—DH~,
2% 2o A

a WA LB DS R D,

b AR

© Hén @ HfLr vy v a ® T7TvEZT
@ ZELhF ® BEEA VYT A

IAREORMICHT 2l L LTRYEEEHDE, KOO~B0D) b b D8,
s e I

O F4YEY FLEMIRFEORAFERTH 2.

@ FA4vEy FEEME L DIV,

3 BRI HOT R HHICHIT 2H T2 > Tk,

@ kO A ORI EEEO T 2R T,

® WALy A F#E, AL LTHARCHET 5.

BRI AS B v 27 A CaCOz THRDO AW % & s, Tk 156 g DAKADDH Do T
120500 mol/L AikfifE% 700 mL iz % &, 0C. 1.013 x 10° Pa T 0280 L ® —#ALji
#ErsAE L, bV 2 A CaCly EARDTE I 2O, Wiz 8L TH L
EORERALN LD o720 KOM (a~d) I2Hx L 2L, fAKRAICEEIRELR
AIIALRF L BB L Wb DL § 2,

CaCO; 590 & MR &% 5 EHTH Do SOML A LB S N DL E LT
LY b DF, KOD~DD S b b—28~, REFTI .
@ NaCl @ CH3COONa @ NH,CI @ NaHSO4

CORIGIKMLT, (7) RIGORMBKRE (1) THETO CaCO; DBARICHT 27
BOMELL L TRDIELLEDOE, ROD~DD) b b =D&, HEERT X
L1t

(7) BUs oy #R

D CaCO3 1.00 mol & HCI 1.00 mol 2* 5
COz 1.00 mol 23545 %5

® CaCOj3 1.00 mol & HCI 1.00 mol #* &
= 1CO, 1.00 mol A543 %

® CaCOj3 1.00 mol & HCI 2.00 mol 7 &
7 |COz 1.00 mol 235243 %

@ CaCOj3 1.00 mol & HCI 2.00 mol % &
7 |CO2 1.00 mol A3 54T 2.

(€) THEHETOD CaCO3 DAL

CaCO3 139 R THRIG L 720

FISEFI25E > T b CaCO3 Hdb % o

CaCO3 133 R THIE L7z

FUSEFI25 > T CaCO3 Hdb %o

A L HALREOWE I L L TiRDEL LD DE, ROO~BD ) b b —DHE~,
TREH 1 mol.

@ 1.25 x 10 @ 250 x 1072
@ 500 x 1072 ® 6.25 x 102

3 375 x 102

ARANS & £ LB CaCOs DREEEZAT %A e blA 2 b D%, KOD~ED ) birb—
DN, REFSR 16 ] %.
@ 70 @75 ® 80 @ 8 ® 90

B2 KoMy @1~3) IKHE L.

M1 B S— 2y MR a (%), WD d (g/cm®) OKER 1 LICE TN EHOLHR (g)

FRLEALELTRDELLIDE, ROD~BD ) b b —Di~,
EFTIE[ 9 e

@ 10ad @ 100ad ®

2. fiEEs )7 A KNOsiE, K100 gicxfLT50CT85 g 20CT32 gifild %, KOMW

(a~c) WKWEHEZ &

®

50 ORI 1) 7 2 FHIKR 200 g % 20C T THHL 2 & &, B 5 K5I g 2o
WL 2 DR, KOD~OD ) Hirb—25~, FEFTI g
® 27 @ 53 ® 57 @ 64 (%) 106

o

20C DR V) 7 AFAUKERO T S — 1 > M I AT % 2% DM Y 2 b 0%, K
DO~BD ) bh b8, HEFTIE %
@ 20 @ 24 ® 32 @ 60 ® 7

TEEA ) 7 D DRNOFEREIEHEIC X o TRELET 5. SOEH %, WEICLS
EIREED R FIN LT, A% B & HF /0 & 08 2 5k e & v ) 2o fieh il
Lb0%, ROD~ED) brb—o%~, aFH[12 .

@ il [OF 5 3:3 ® AW @ 2 6 TS

I}

KoMy f1-2) 2Ex L

B1. o kG F A R CH,COOH OIRIEZ 5720, BUIRT SLZ TR

L9 BRI EESEE AT o720 HOM (a~e) IZHZ Lo

Gi) FAE10 mL 1AW IY, KEMAT100 mL & L7z, ZoO&ME 10 mL % 0.050 mol/
L OKBALT MU 7 2KERCHET 5 &, (i) FREOOAET 5 ETIC I3 mL 2% L7

[FhAIgEB A L 72 8 L]

7 1 7 I
a LORISRTRAT~IN) b, RO 2OOWBOWSTIZYETEE L0k ENL. KD
WURLDE, HOD~DD ) b b—28~, MEFs R 17,

SR TRz E ML TI v,
CMBGEER L TR S %,

7 @4 ® 7 @x
b TS (1) I2BWT, HREARRT 2 & ST 28 oMAEE LTRbiEY 2 d

D%, ROD~BDH Hh o8~ HEF T8 .
(O eE ¢ @ 7Ly @ ALy @ ST [ORyR+



¢ THEEB (i) 2BVT, HHT 2R3 PR COMmOZLOMAE L LCh b2 b M2, kodozW 7 1~ 7 iU Tl I LTbEY2 0%, #ho

D%, ROD~DDH bho—08~, MEFTX[ 19 |, D~OD ) bhbENEN DT OB,
JoE COEIL EAZOKBHPCHEEL, — DA+ O—iaKE ST 5 Z & 2 EONMAKITH L
- - Jo 2L RIX, WERT MUY ABRORD L) KGRSO T, HERERT, Shb
@ Tx)=NVTI LAY et & it X . .
DHMEDFUSIBVTHEE LTEAZLWTWAWHIE[ 7 | Ths.
&) PEVESSE A% i & Mt
® AFNFL VY L & i CH3COONa — CH3COO™ + Na*
@ AFNFVL Y At & it CH3;COO™ + Hy0 <= CH;COOH + OH
—75, $fb7 ¥ =7 & NHCUKBHIC BV TIE, Ml L7 NHY 3k ORIGIZE T
d A H O CH;COOH @ E VL IXAT mol/L 2 ik bilitia bz, ROO~ED ) b HyO' %K T 20T, ZOKEMISEYEZ KT SORBICBVTNE @[ 4], K
5D, ARSI 20 | mol/Le ST JELTiEESVw TV,
D 65x10% @ 13x10% @ 65x102 @ 13 x 107 ® 65 x 107
e ORI E TN S CH;COOH ORI/ S— & ¥ MBEEEA %A Szb Y% b 0%, ko 7
D~BDH) b b—2®N, 72721, AREOWEX L0 g/cm® LT %, 1
IR 20 %, 7
@ 039 @078 ® 19 @ 39 ® 78
OF/Viss @ WA A+~ [OF 5 ¥ WA/FN
@ FrITAALFY ® m [OF£'3
F4R Koy B1-2) 282X ¢ HsS, SOz L OMALNOMSOMFHERLZDOL L TRbELLIDE, KODO~O®
DI B -, METETIR[ 20 .
1. kodz#HA T, HOMv (a~c) K& L. O HS > SO, > I
@HS > I, > SO
% L KIS RRALRE SO KisiE M A % &, A7 W& d%, & ® S0, > HS > I
DLEOAFVIERE, (1), (i) THER, TASORE T Lwd L LS (i) @S0, > L, > WS
SN Do & Iz > S0; > HsS
L+ A Je—2r (i) ®1 > HS > SO
SOz + 2H,0+80% + [ JH' +[ T Je (i)
I, + SOz + 2H,0 =[] HI + H,S04 (i)

M2, koitiha~c oS THELRBE L TRLELELDE, BOD~O0) bhbEhz
72, BALAF HS B RALTK I O AR AN 2 &, Al F 15 2. N—DFOHA,
ZO L EOALEIIEIE, KROERER (iv) TEEN2,
a AHERE & XBUG LS, SRiBHRRE & BUET 5. EETIE_30 .
SOz + 2HzS — 3S + 2Hz0 (iv)
b iR TARHERE & BUS L CRE e RAT 5. EF SR 3L .
a LodozM[ 7 ], [ F STk aEN0MAEE LTRbEL R b 0%,
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