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The modern Olympic Games were first held in Athe’jr;slrin 1896. A
crowd of 60,000 spectators \gathered to watch athletes from 13 countries
participate in the revival(lof the ancient sporting festival. Those first
Olympics featured just nine sports, including athletics, cycling, wrestling
and swimming. All of the participating teams were from Europe, except
for the team from the United States of America and athletes from
Australia, then part of the British empire. More than a century later,
the Summer Olympics is a huge sporting festival featuring 32 sports —
with over 300 events and a global television audience of billions.
Alongside the Summer Olympics there is another competition that has
steadily become more and more popular — the Paralympics.

The Paralympics are designed for athletes who have disabilities, and
the modern Paralympics have their origins in the years immediately
after the Second World War. Ludwig Guttmann was a doctor at a
hospital in England which treated soldiers who had been injured in the
war. He wanted to create a sporting event for his wheelchair II'
that matched the Olympic Games. In 1948 he organized the

(&) —

International Wheelchair Games that opened on the same day as the
Summer Olympics held in London that year. The games were then held
every year at Stoke Mandeville Hospital, where Guttmann was a doctor.
During the early years the Stoke Mandeville Games only featured
British participants. In 1952 injured soldiers from the Netherlands and
Israel were the first participants from overseas.

In 1960 the games were renamed the Paralympics and were held

outside Britain for the first time. These games were held in Rome

— 1 — 2025 2% 1HE

alongside the Summer Olympics. The Stoke Mandeville Games had been
open only to disabled war veterans, but the first Paralympics were open
to other wheelchair users from any country. Four hundred athletes from
23 countries participated in the 1960 games. From 1960 onwards, the
Paralympics have been held in the same year as the Olympic Games,
II' they were often held in different cities. For example, the 1976
Olympic Games in Canada were held in Montreal while the
Paralympics were held in Toronto. The 1976 games also saw the
inclusion of athletes with a wider range of disabilities besides wheelchair
users. Gradually, the relationship between the Olympics and the
Paralympics became stronger. In 2001 there was a formal agreement
between the International Olympic Committee (IOC) and the
International Paralympic Committee (IPC) that the two events should be
held in the same host city and that the Paralympics should follow on
immediately from the Olympics.

Even though the official status of the Paralympics was established
many decades ago, media coverage of the Paralympics has not been the
same as the more mainstream Summer Olympics. In the 1970s, 80s and
90s, while television broadcasters had many hours of live coverage of the
Summer Olympics every day, during the Paralympics short highlight
videos were often shown only at the end of each day’s competition. In
the 2000 Paralympics in Sydney, Australia, the organizing committee
made an agreement with television broadcasters to broadcast events live,
and it is estimated that the Paralympics were seen by a global audience
of 300 million people. For the London 2012 Paralympic Games a private
British television company, Channel 4, gained the rights to broadcast
over 150 hours of live competition as well as offering mobile a[[;l‘)sﬂand
streaming content of the games.

From relatively small beginnings of an event organized for

—_ 2 — 2025 AF1HE 3EHT

wheelchair-using war veterans, the Paralympics have now become a
(5

major sporting event. The 2016 Paralympics featured over 4,000 athletes
from 159 countries. Even though the Tokyo 2020 Paralympics were
seriously affected by the coronavirus pandemic, just over 4,000 athletes
from 162 countries participated. As well as showcasing remarkable
athletic achievements, the Paralympics have played an important role in
making society more aware of disability and altering attitudes towards
people with disabilities. Ludwig Guttmann’s t[ibréam of making a sporting
event of the same scale and importance as the Olympics has become a

reality for thousands of athletes and hundreds of millions of viewers.

[£1] Athens 77 % (¥ voHi)
[{#2] apps 77V (77 r—vav)

(1) F#E5 (1) gathered D BRI bIE Vb D%, KOO~@77 5 1 25,
w—s L se. BERTIE[1].
() accepted 2 assembled

(3 dissolved @ withdrew

@ [z |rrhaormkbiatizbor, koO~@rs 1 28K, -
s LS. WA 2]
() designers @ makers
(3 patients @ specialists

(3) F#HE(3) organized D EIRIZHR B IV H D E, KOO~@7 5 1 D
- Lh S, ARSI
(1) arranged
(3 happened

@ banned
@ participated
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W [ 4 |rrnzormbiatsbor, koO~Ors 1 oK, -
yLzsw, WEEFE[4].
@ although
(3 because

@ asif

@ so that

(5) F#i#6 (5) wheelchair-using war veterans O FEIRIZIR DTV b D&, KD
O~@p5 1 om0, =2 Lsv, watiw [5].

() craftsmen who had experience making wheelchairs

@ people in wheelchairs who had fought in a war
(3 retired people selling wheelchairs to those with injuries

@ soldiers who operated their wheelchairs in a war

(6) TFi#(6) altering DIIKITHK BTV b D E, KOO~@7 5 12,
v Lnsv, HEETE[6].
(@) changing @ ignoring

(3 keeping @ suspending
(1) AXOWEIED LI 12, ROBFIHRLEL L 0E, O~Op5 1

DY, ¥ Ladv, HEEFTIE

According to the second and third paragraphs,

() in 1976 the Paralympics and the Olympic Games were held in
the same city in Canada

(2 Ludwig Guttmann wanted to participate in wheelchair games
with soldiers who he treated

(3 only injured soldiers participated in the games at Stoke
Mandeville Hospital

# wheelchair games at Stoke Mandeville Hospital were held once

every four years
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1. Athletes with various disabilities as well as wheelchair users () In the second half of the 20th century fewer hours of the

participated in the 1976 Paralympics. Paralympics were broadcast on TV than the Olympics.
2. Injured soldiers from countries other than Britain participated in @ The number of countries participating in the Tokyo 2020
the Stoke Mandeville Games. Paralympics decreased dramatically compared to 2016 because of
3. Ludwig Guttmann organized the first International Wheelchair the coronavirus pandemic.
Games. (3 The Paralympics came to be held just after the Olympics in the
4. Many people could watch the Paralympics on TV. same city in the 21st century.
@® 1-2-3-4 @ 3-1-2-4 (@) The Paralympics started as wheelchair games for injured
B 3-2-1-4 @ 4-2-1-3 soldiers.

(9) RIZHT 2B E LTRGBS 2D D%E, KOD~@H 5 1 DEY, ~—
sUk s, WEESIE [9].

() A private television company acquired the rights to broadcast
the London Paralympics.

2 Dr. Guttmann’s dream of making the Paralympics a sporting
event as important as the Olympics did not come true.

() Now the Paralympics are more popular than the Olympics.

@ Only European countries were represented at the first modern

Olympics held in Athens.
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careful when you drive a car. i
g
@ far © much @ still @ too (1) FELZLIZRASHSTOLORERDBEE HIZO 5 2 L AR, b
It is () children @ for @3 form @ important ® of Iji
P

® to () the habit) thinking for themselves.

You cannot be

(2) Canada is about - than India. AT 3% 6%H ° —
() third time bigger 2 third times bigger i§
(3 three time bigger @ three times bigger (2) HRIARBICEETEL0E ) DL, HROFIIRETT. ﬁ)‘z
f T ik Whether or () can @ depends () not @ on () pass 9}
® the examination @? you) your effort. n
(3) They insisted - him to the activity. A2 3% H 6%H o -
() for my inviting @ me inviting =
() me to invite @ on my inviting (3) LLHHEE LG ALy FLTWS, IR LT aho/z/isr ), y/i
A5 12 B I wouldnt (1) had @ have 01 @ if (® morning #j
©® overslept @ this) set the alarm clock.
(4) With , we are sure to win. e 3% 6% H

(@ him on our side @ on him our side

3 our him on side @ our side him on (4) INAZM#EZ O ROREETL 72, ?é
2 A B ° It (1) carelesss @ me @ of @ take 6 the © to e

? was) wrong bus.

I expect he - here by tomorrow. &R 51 37 H 67 H . o

(1) arrived @2 arrives =

3 has arrived @ will have arrived ﬁ
L +
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Chocolate, a beloved sweet made from the beans of the cacao tree
and enjoyed by many people around the world, has a fascinating history
that dates back thousands of years. It went from being a bitter drink
consumed by ancient civilizations to becoming the sweet flavor we know
today.

The story of chocolate begins over 3,000 years ago in Central
America, where the ancient Mayans and Azteég: grew cacao trees. They
believed that cacao was a divine gift from the gods and used it in

religious ceremonies and as a form of money. The Mayans.

enjoyed a spicy drink made from roasted cacao beans, water, and spicy
peppers.

It wasn’t until the arrival of Spanish explorers in the 16th century
that chocolate made its way to Europe. The Aztec emperor Montezuma
famously served chocolate to the Spanish explorer Hernan Cortés, who
brought cacao beans back to Spain as arzprecious treasure. At first,
chocolate was still consumed as a bitter Beverage, but Europeans soon
added sugar to sweeten the taste.

II' the 17t and 18t centuries, chocolate spread across
Europe, becoming a fashionable drink enjoyed by aristocrats and royalty.
The history of chocolate in Japan traces back to this time when the
Portuguese introduced it to the country during their early attempts at
trade. Initially, chocolate was regarded as a luxury item enjoyed by the
elite classes, and primarily as a beverage and not a food.

It wasn’t until the Industrial Revolution in the 19th century that

chocolate products became more accessible to ordinary people. The
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invention of the cocoaww by Dutch chemist Coenraad van Houten in
1828 revolutionized ti](; chocolate-making process. This new invention
made possible the extraction of cocoa butter, resulting in the production
of cocoa powder and the creation of solid chocolate. This development
paved the way for the mass production of chocolate bars and candies,
making chocolate more accessible to the general population. However, in
Japan chocolate remained a luxury item only for elites.

The 20th century saw further advancements in chocolate’s popularity.
It played a significant role during World War II. Chocolate bars were
included in American soldiers’ rations as a source of energy and as a
morale(rboosten After the war, chocolate, along with Coca-Cola, was
seen asaa symbol of American culture.

This was the turning point for chocolate in Japan. After World War
II American soldiers in Japan often gave away chocolate bars. This
exposure to American chocolate started a craze for chocolate among
Japanese people, who eagerly embraced this newfound treat.

In the post-war era, Japanese companies began to produce their own
chocolate products, catering to the growing demand for affordable and
delicious treats. With the introduction of new flavors and varieties such
as matcha chocolate and regional flavors like Hokkaido milk chocolate,
Japanese chocolate makers embraced innovation and made uniquely

J. chocolates. Thus, chocolate went from being an international

food imported to Japan, to a Japanese food exported to the world.

In the 21st century, there has been a growing awareness of the
social and environmental impact of chocolate production. The chocolate
industry has faced criticism for issues such as child labor, deforestation,
and unsustainable farming practices. The demand for cheap cacao has
led to exploitation and environmental destruction in cacao-producing

countries, creating calls for ethical and sustainable cacao bean
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production.

In response to these concerns, chocolate companies and consumer
groups have started programs to promote fair trade and environmentally
friendly practices in cacao farming. Certification groups such as
Fairtrade International and Rainforest Alliance aim to ensure that cacao
farmers receive fair wages and work in environmentally sustainable
conditions.

Despite these challenges, chocolate remains an integral part of

() —
global culture. It is one of the most beloved treats in the world, enjoyed
by people of all ages and cultures. Whether it’s an elaborate cake, a
simple chocolate bar, or a warm mug of cocoa, chocolate continues to
bring joy and pleasure to millions of people around the globe.

The history of chocolate is a complex tale that spans centuries and
continents. From its beginnings in ancient Central America to its
widespread popularity in the modern world, chocolate has left an
unforgettable mark on human history and will continue to delight and
inspire generations to come. As we continue to enjoy this delicious treat,
let us also remember the cultural heritage and environmental impact

behind every bite.
[#] Mayans and Aztecs ~VIEL T AT H1E

CAND DI LML 2 b D%, KOO~@H 5 1 28, ~v—
7 LS, BEESIE

(1) by means of @ in particular

® in vain @ satisfactorily
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(2) T#LE(2) precious DEHKIZH LIV L D%, KOO~@H 5 12 E
= L&V, REETIE

@ foul @ heavy @ timely @ valuable

WANZ DD LR L 0%, KOO~@75 1 DB, v—
Lz s, BETS
(1) Basically 2 Moreover
(3 Throughout @ While

(4) TFHLHEE (1) press DFIRIZK DTV L D%, KOO~@H 5 1 2@, v —
sLk s, EESE[4].
() chemical @ company (3 machine @ publisher

(5) TS (5) booster DEWEZ & LTiRb#EY R bDE, KOO~@H5 1
oMV, =y Lasv, WEESE[5].
0]

depressor 2 improver @3 lecturer @ reducer
(6) F#H5(6)integral D EIRIZH DIT VL DE, KOD~@7 5 1 2,

v=s Lk sue, WEESE[6].
() dramatic @ essential (3 forceful @ selective
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(1) kD1 ~50HRFZHCLOLLIEICENZL 0%, O~@25 1%
O, v—7 LA s, REFTE

1. Europeans added sugar to chocolate.
. Factories in Japan started to make chocolate products.
. Mayans and Aztecs grew cacao trees.

. Solid chocolate was invented.

oo W N

. The demand for cheap cacao created environmental destruction.
® 1-3-4-5-2 ® 3-1-4-2-5
B 3-4-1-5-2 @ 4-3-5-1-2

(8) ALONFIZE) L1, kD 1~3 052 bN7-isicme bl d
DE, FRENO~@H5 1 DFORY, ~—2 LA S,

e8]~
1. The chocolate industry has not faced criticism for .

(1) calling for ethical cacao bean production

@ cutting down too many trees
(3 hiring children to produce cacao

@ practicing unsustainable agriculture

2. It is true that II' .

(0 American soldiers tried many delicious brands of chocolate in
Japan

@ chocolate bars were popular long before chocolate drinks

() in the past in both Japan and Europe, chocolate was an
expensive luxury for elites

@ the Mayans enjoyed putting sugar in their spicy cacao beverages

— 15 — 2025 ZE1IHE EGHQ

3. The best title for this article is
() “A Journey Through the History of Chocolate”
@ “From Spicy Drinks to Matcha Chocolate”
(3 “How Japan Became the World’s Best Chocolate Maker”
@ “Why We Like Chocolate”
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(1) - saving all her money, she will not have enough to buy a
house.
() By way of
(3 In spite of

@ 1In addition to
@ Instead of

s 1]

(2) She had not it important.
() applied @ considered
® said @ shared

R 1%

3) The children are so excited about the holidays that they can’t stop
() have moved
(3 moved

@ move

@ moving

-

There was so muchthis morning that the bus was

running late.
() bicycles @ cars

@ traffic @ transportation

e [14] .
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(5) , thank you for attending my presentation.

@ After
(@ Finally

@ Comparatively
(@ Hereafter
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KO ()~ (6) DHABOMEEET E12 () FOBEE~ELSE,
() ONTIEE L 6EHIC AL LTROMLR bR, ZAEND~

Dohhs 1 OFoRY, ~—2 LA S,
wes o [16] ~ [25] -

(1) ROBIIMET EDT, AT Eiho7

2 hard €] hospital @ in

o

(2) BHHBLES, RESLL0L) 2FHAETLLICHE00 LA,
If 1 practice every day, I (1) able (@ be
@ have ©® like ©® might ® to) yours.

g s o [18]. 6 wu [19].

My sister worked so ((1) ended

© she ® that @ up).

waER3En [16], 6%

(® handwriting

(B) EIDPRAEILT, —EILERRLHI) L LANTLES Y,
Please take () and @ do @ dont @ time @ to

® try () your) everything at once.
wamsEsEn (2] 6 %0

(4) FAMPZTOENE LTV Ea—F—2ENTIIH->TE T,
Don't forget (1) bring @ computer @ so @ that 6 to

® you ) your) can take the test.
T 3 [22] . 6 H
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(5) &u/-OHEAENT 2 7:00MME, HHZUIY M LT,
The secret to accomplishing (() goal @ is ® it @ on

® to ©® work

@ your) every day.

w3 wn [24] . 670 [25]

(GEFEQME BDY)
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In recent years, the Japan national rugby team, known affectionately
as the Brave Blossoms, has captured the attention of sports fans
worldwide. Despite rugby not being a very popular sport in Japan, the
Brave Blossoms have emerged as a symbol of strength, teamwork, and
determination, earning admiration and respect on the global stage.

The origins of rugby in Japan can be traced back to the 19th
century, when the sport was introduced to the country by British
residents of Kanagawa. The first recorded rugby match in Japan took
place in 1866 between British sailors and local British students in
Yokohama. However, the first rugby games involving Japanese players
didn’t begin until 1899 when students at Keio University were
introduced to the sport by their professor Edward Bramwell Clarke. Over
time, rugby gained popularity, particularly among university students,
and began to be played more widely across the country.

Japan made its international rugby debut in 1930 when the
Japanese national team played against the Canadian national team in
British Columbia and again in Tokyo in 1932. However, it wasn’t until
the 1980s and 1990s that Japanese rugby began to[ ‘gain momentum on
the global stage. During this period, the Brave Bloslﬁoms participated in
the Rugby World Cup tournaments, although they struggled to make a
significant impact and often faced heavy defeats against stronger rugby
nations.

That changed with their remarkable performance in the 2015 Rugby
World Cup. Led by their coach Eddie Jones and captain Michael Leitch,

the team achieved an unexpected victory over South Africa, a rugby

— 1 — 2025 ZAH2HE EEEO

legend. This triumph, thought of as one of the greatest upsets in rugby
history, showcased Japan’s potential and marked a turning point for the
sport in Japan.

Following their historic win, the Brave Blossoms continued to make
strides in international rugby competitions. Their spirited style of play,
characterized by speed, flexibility, and precision, has impressed fans and
opponents alike. Despite facing teams with more experience and
resources, the Brave Blossoms have consistently demonstrated their
ability to compete at the highest level.

One of the most significant moments in Japanese rugby history
came in 2019 when Japan hosted the Rugby World Cup for the first
time. The tournament was a resounding success both on and off the
field, with the Brave Blossoms delivering strong performances and
reaching the quarter-finals for the first time in their history.

One of the key factors contributing to the Brave Blossoms’ success is
their strong team bond. The players, drawn from diverse backgrounds
and countries, come together to form a harmonious unit on the field.
Their mutual trust and support enable them to overcome challenges and
achieve their goals, embodying the spirit of unity and cooperation.

The Brave Blossoms’ success has helpedzraise the profile of rughy
in Japan on the global stage. The team’s pérformances in international
competitions have attracted attention from media outlets and sports fans
worldwide, shining a spotlight on Japanese rugby and its talented
, Japan has become recognized as a competitive force
in the world of rugby.

The success of the Brave Blossoms has had a significant impact
beyond the rugby field. It has sparked a surge of interest in the sport
within Japan, inspiring a new generation of players and fans. Rugby

clubs and programs across the country have experienced increased

— 2 — 2025

participation, reflecting the growing popularity of the sport.

In addition to their achievements on the field, the Brave Blossoms
have also become ambassadors for Japanese culture and values. Through
their conduct both on and off the pitch, they embody the principles of
respect, discipline, and perseverance that are deeply part of Japanese
society and culture. As representatives of their country, they showcase
the best of Japan to the world.

Looking ahead, the future appears bright for the Brave Blossoms
and Japanese rugby. With a new generation of talented players
emerging and continued support from fans, the team is poised to build
on their success and further elevate the sport in Japan. Their journey is
amtestament to the power of passion, dedication, and teamwork in

achieving greatness.

(1) F#E (1) gain momentum D FEKIZH L IEVL D%, KOD~@75H 12
RO, v—s L se. WEESE 1]
@ slow down @ speed up

(3 turn down @ turn up
(2) F#H5(2) raise the profile D EIKIZR L EVL O E, KOD~@n5H 12
B, v LS, BEEFTIE

() boost public awareness gain in strength

() increase in games lose public favor

@[3 Jeinzormbassbor, koO~02b 108K, <=
sUk s, WA [3]
@ As a result

®

In the first place
() On the contrary @ Some of the time
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(4) FHLEE (1) testament D FEHRIZ I LTV b 0%, KOO~@7 5 1 D,
v—s Lk s, ARSI [4].
() agreement @ challenge
(3 evidence @ recollection
(5) ALOWEIZED L1, RO 1 ~3D5 2 5N785 10k < e b M2 b
DE, TNERO~@H 5 1 DT, v~—2 Lr S,
iz 5] ~

1. According to the article, the first recorded rugby match in Japan

was held in II' .

() 1866 in Yokohama
(3 1930 in British Columbia

@ 1899 at Keio University
@ 1932 in Tokyo

2. According to the article, one of the main reasons behind the
success of the Brave Blossoms is II' .

the best sports nutritional supplements

the financial backing the players received

the remarkable knowledge of the coach

® © e

the unity within the team

3. According to the article, the future outlook for the Brave Blossoms

and Japanese rugby
appears to be quite bleak
is expected to be positive

might still be challenging

® e

seems increasingly uncertain
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g[8 ]~ [10].

1. Who was responsible for introducing rugby to Japanese students at
Keio University?

It was a Canadian rugby player.

It was a teacher at their university.

It was some British students from Kanagawa.

[ONEORONCS)

It was the Japanese national coach.

westsiz[8].

2. What does the article say about Japan’s victory over South Africa
in the 2015 Rugby World Cup?

It had little impact on the sport in Japan.

It led to the disapproval of their opponents.

It was one of the most remarkable shocks in rugby history.

[ONORONSO)

It was widely anticipated by the media.
et 9]

3. What did the Brave Blossoms accomplish during the 2019 Rugby
World Cup?
() They lost to a top-ranked team in the finals.
2 They made it to the quarter-finals, which they had never done
before.
(3 They were given a special prize for their success.

@ They won the Rugby World Cup.

s e [10] .

2025 AH2HE YEEO

(@] xow~6o ~[5_ | ernzocmsassme, 2n

ZRO~@0hH 5 1 oFORY, v =27 LS,
R 513

We had to postpone the meeting
® during @ in

the day after tomorrow.
@ until

A1

@ onto

(2) The new regulation will come II' effect next year.
O at @ from @® into @ on
FRETE 5

)

Lucy suggested - to the beach this weekend.
® go @ goes

@ going @ gone

(4) We have no choice - to put up with the noise.
1 and @ any @ but

@ every
TRET T2

B

Not only the bullet train tickets expensive, but also the

hotel prices were high.

@ had @ have ® was

@ were

T 18] -
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RO~ 6 ORAFONEEET LS () PR &L
G () OWTIEHL 6BHISC AL LTROALR bOE, ZHE

NO~Qohrs 1 TR, v—27 LeEw,
wes o [16] ~ [25] -
(1) REEEPROET T,

Mathematics is (1) a

©® 1ot of ® something

(3 have @ 1

6% [17] -

@ difficulty
(7 with).

BEHTIX3EH

(2) HoiE, WA ENFZFEL Lofehisbh ), Wi L7z,
His father was (() better @ he ® how

© much ® relieved

@  know

61 [19] .

@ to) became.
e 3% H

(3) ZOREBOFEL SFEFIIR L7,
The beauty () beyond @  description @ is @ my
© of (© scenery @ the).

wamsEsEn (2], 6w [21]

(4) BEOZEEHZEZZVHIZIZEAED) TEA.

Hardly () a @ by ® day @  goes 6 my
® thinking ? without) of her.

s we (2] en [28]
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(5) ZoMIo T HOMBUXI0FER 25 2 L RIZ ko 72,

The land prices in (() area @ doubled ® have @ more

® than ® that () since) ten years ago.

wsTsizsEn [24] . 670 [25]

(GEFEORE BDY)
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In the twenty-first century the people of the world are connected

much more closely than at any other time in history. Items of food and

clothing which used to be of one nation or culture are now
widely known all around the world. Japanese sushi, American
hamburgers, and Italian pizza are regional foods that have become truly
international. Names of dishes often enter different languages without
much change. ‘Sushi’ is the same word in English, French, Ukrainian,
and Spanish, while ‘hamburger’ is more or less the same word in
Japanese, Thai, and Arabic.

The same is true for clothing. Men’s business wear of a suit and tie,
which originated in Europe and the United States of America, is now an
international standard found in offices from Beijing to Rio de Janeiro.
Jeans, sneakers, and baseball caps are standard casual wear found all
over the world. The words for these items may be the same as the
words in the original language, or they may be very different. ‘Jeans’ is
the same word in Japanese, Arabic, and Swedish. But in Finnish, jeans
are called farkut, and in Turkish, they are called kot.

One word which has spread right across the world and is one of the
mostzcommonplace and easily understood words, is ‘okay’. This word
has (a number of different meanings in English. It can mean ‘yes’, ‘I
agree’, or other positive expressions. It can also have a more neutral
meaning as in ‘I did okay on the test’. This means that the score was
not too good, but not too bad.

Although the word ‘okay’ has spread all over the world and is

widely understood by speakers of many different languages, the origins

— 9 — 2025 AH2HE EEEQ

of the word are rather unclear. There are no examples of the word in
medieval or Renaissance writings in English, and it seems that the word
first made its appearance in the nineteenth century in America. In
1830s Boston, it was fashionable to use incorrect spelling and initials as
a joke. It is thought that some people took the expression ‘all correct’
and changed the first two letters of the words to ‘Oll Korrect. This was
then abbreviated to ‘OK’. There were many other examples of comical
misspellings from around this time. ‘Okay’ may have remained asJa local
joke in Boston, but the word became more well known in the
presidential election of 1840, when one of the candidates used it in his
campaign slogans. The word spread rapidly across the United States in
the years following this election, and by the twentieth century had
become very widely used and understood.

However, not everyone agrees with this history of the word. A
Native American tribe, the Chocktaw, is recorded as having the word
‘okeh’ in their language. This word had a II' of positive
meanings. It is thought by some scholars and historians that the word
originated with the Chocktaw and was borrowed by American settlers.
Another theory is that the word has its origin in languages of West
Africa. Later, enslaved people from this region brought the word with
them to America, and it was adopted by others.

Whatever the origins of the word, ‘okay’ has now spread all over the
world, in part because of the of American movies and popular
music. In languages such as Dutch and German, the word is used in
much the same way as in English. In other languages, although the
word may be familiar to most people, a local word may be more
common. For example, in Spanish, the word ‘okay’ may be understood by
most people, but in daily conversation the Spanish word ‘vale’ is more

common. In Singlish, a mix of English, Chinese and other languages

— 10 — 2025

spoken by people in Singapore, ‘okay’ can be wused with Singlish

grammar — for example ‘okay-lah’, which may soften its meaning.
Despite its unclear origins and variety of usages and meanings,

‘okay’ may be the first word that has become a truly worldwide word,

used by people from virtually every language and every culture.

IINBDIRLEL L b DE, KOO~O75 1 ORY, v—
7 LS, EFTIE

() abundant

@ characteristic

@ recent @ strange

(2) F#LE(2) commonplace DFIKIZHE b TV b D%, KOO~@H 5 1 2
vov—s Lk sw, AR [2].
(1) familiar @ local
(3 unbelievable @ unknown
(3) T #E(3) comical D EMRIZH LTV LD E, KROO~@7 5 1 DL
X=7 LS, BEFTIE

() amazing @ amusing (3 annoying @ appealing

@ [ 4 |ernsocmbmktbor, koO~@rs 1R, v—
s LB S, fE ﬁv;[]
1) kind @ sort @B type @ variety

6 [ 5 |rAnsormbitzbor, kod~@rs 1 R0, -
sUk s, WEESE[5].

@ air @ inflation (3 influence @ show
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(6) ALONFIZE) LI, kO1L20HBOEZ L LTRbML 2D
%, 2hZRO~@55 1 OFORY, v—27 LaSwn,

AT l;tlz‘ .

1. What examples does the article provide to show that the people of

the world are connected more closely now than ever before?
(1) ‘Jeans’ is the same word in Japanese and Finnish.
2 Some clothing and foods originally from one culture are now
common internationally.
(3 The word ‘okay’ originated in Dutch and German but spread to
the United States.

(@ There are a few examples of the word ‘okay in medieval or

weaEs 6]

Renaissance English writings.

2. When did the word ‘okay’ spread rapidly?

After the United States presidential election of 1840.
Before it was adopted from the Chocktaw language.
During the 1830s.

® e 0

During the Renaissance.

L

(7) ALOWFIZHS LT, Wb#EL2b0%, KOO~@45 1 28, ~v—
sLsv. BERSE (8]
(1) Every single person in the world uses the word ‘okay’.
2 The word ‘okay’ has at most one definition.
(3 The word ‘okay’ is found in all popular tunes.
@ The word ‘okay’ might be the first word that is understood
globally.
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(8) ALOWEIZES LT, BYETEVHDE, KOD~@H 5 1 2|, ~—
sk, wEETE[9].

(1) In Dutch and German, the word ‘okay’ has the same meaning
as in English.

@ In Singlish, the expression ‘okay-lah’ has a softer meaning than
‘okay’.

(3 In some countries, the word ‘okay is understood, but a local
word is often used instead.

(# The origin of the word ‘okay’ is well understood.

(9) ZOXHEDYAPLELTRbELERLDE, KOD~@H 5 12E
<=z Lase, mameE [10].
(0 A Brief History of the Word ‘Okay’

@ Is It Really Okay to Use the Word ‘Okay’?
(3 Why Words Spread Across the World
(# Words from the Chocktaw Language
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@ KD (1)~ (5) D

~[5_ Jernrocrsatsmne, 2
NENO~@DH A5 1 DT, ~—27 L s,
AT

(1) For - reason, don’t be late again.

@ a ® no (3 what @ whatever

(2) By the time we three miles, she was already exhausted.
() had walked @ have walked
(3 would have walked @ would walk
faE [12] .

(3) You need to remember that we must not hurt people -

words.
(@ by mean of 2 by meanings
(3 by means of @ by the meaning

s [13] .
@) Youll find [ _14_].

(@ exciting it working here @ exciting working it here
(3 it exciting working here @ it here exciting working
FRE T B
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(5) Let’s get - .

(1) the point to without wasting time
@ time to wasting without the point
(3 to the point without wasting time

wasting time without to the point
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Ko (1)~ (6) DRARBOWEERET L1 () NOFEGE LA 75

& () OPT3HFAHL6HFAICCARHMNE LTRLELRINE, ThT
NO~QoHhs 1 2F OB, v—2 La s,

(1) FELIBDPIARIIBELRLWRATE kb,
How weird it ((1) are @ children @® is 0] quiet B so
©® that () the)!

wamswawn 8] om0 [17].

(2) Wk hFFORED, Wk LTHITHZNED, HRIEMIHR L ah o7,
She didn’t tell (1) for her 2 me @ on @ or ( togo

©® to wait () whether) without her.
g3 18], &

(3) ZOEHIIHEA ) L LTH, WEZAS,
It wouldn’t (() any @ be @3 catch @ good ® to
©® trying @ the train).

wamsasEn (2], 6w [21] .

4) DSV ENHoNb, FDIH AIZHEEEN- T,
Don’t () have @ hesitate @ if @ out ©® to reach

® to Sam ? you) any questions.

3wy (2] 6 23]
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Chocolate (() can’t @ 1 @ is @ 1live © snack food
® the @) without)!

wswsizsEn [24]. 670 [25]
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PR HIE, FTE, BLOERIIKOEZE) 2 &,
H: L0 c:l12 N:l4 O0:16 Al:27 S:32
Cl:35.5 Br:80 Pb:207

SkiE, B IS A VIR ) B AR L T 5,

0T, 1.013x10°Pa (BE#eIRiE) THME 1 mol 23,50 A 1kfE 22.4L

SARERL 8. 3% 10° Pa- L/ (K- mol)

7 77— 1 9.65% 10" C/mol

7R FRsER 0 6.0%10% /mol
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M3 AWEMI0.0LOAERICHEES OL LHEHK40LEANRTRA L. 20K
BREORPTO5 T CFY5Ti) 130 b2, BLBYRLDE, KD
D~@75 1 DY, v—2 L8, 2L, KON IR
Ll 2, ST .

@ 36 @ 42 @ 49 @ 52 ©® 64

4 —EFROHEDOT VI =A% 2 0mol/L DM EIGEEEIAH, &
BEAFE LT ZOL EOMFESRITRATREN, BB S 27401 ot
LI L RO L OBIRIE, HO XS kot KIBSELTVI=Y
KX g e WBMYRLDE, HOO~On5 1 DB, v—2 LS,
7L, SURO KRS BRI IR L T 5, EETE (4 ]

2Al + 6HCI — 2AICI; + 3H,

D 560

HRE DA (mL)

® 027g @ 034g @ 040g @ 0.45¢ (O 0.68¢g
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M5 RAEEEICET 2 ROERIZOWT, FTHRBICEYVESEH0E, Ho0~
@55 1 DB, v—2 Lasv, WAKSE .

0. 10 mol/L % 10. 0 mL \Z4F/R#E & L THIEDO A F VA L v P&z 720
W, EEARAWHOT7 v E=T7KE EaLy P2ZHOVWTHTFLEEZ S,
8.0mLNz 7=k 3(L:/J(‘?‘éé‘if&@ﬁﬁi)%‘\ﬁﬁ*%ﬁﬁt:%%Lf:ﬂ)(: T E & #%
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O anak @ boi ® coir
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B6  BALBOZIAN S K E VT % GO RUER G S b, bl b o
& ROO~O75 1 OBY, v—2 Lasw, BEETE[6_].

SO, + 2H,S — 2H,0 + 3S

MnO, + 4HCl — MnCl, + 2H,0 + Cl,

CuO + H, — Cu + H,0O

Fe + H,SO, — FeSO, + H,

Cu + 2H,S0, > CuSO, + 2H,0 + SO,
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@ | REEFLUYL VR
® LS SHNDIIN KH T A
® | EmrEyYL V= FHIKH T A

B3 A BHOEARRRE, B 1 OKERO LS 2 ENERRE, F R o s
FY DR BEBA T YA LR b0, 2 LT, TolEE ko R
l%, B1OARDLHIRT, 22T, ANTRETCRO®, B X UEM
EEMEL, FHEOREEL TS,
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DEIELDLN ST, BERGTERRS 2720 Th 5.
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M2 125 DU ABA T Y DHBKE ROFRTET L 5, Kb
ES EHTIREARE LTRLEL 2 L0, #oD~005
1oF0#Y, =7 Lasy (ALRFEMERATLATVEEA), 12
BEL, MIARERB GO ROR S0,
st B [ ], EFw[o], [Z]» [ ].

Si0-7

01 @ 2 @ 3 @ 4 ® 5 ® 6

H4  THREBOIZOWT, WAEF ORI, WA R CERS T A2 S,
DL XA L BEROMERISRDDLIENTE D, DT YA NICE
TR TOWEETo728 T hH, WAFHO BRI 14 %ML 7z,

FERITe

VAT
WR ATl WRA 15

SERSTIEB L) IV ORMICESE L7zL & 50 500K
1.6x10 "m* £32E, ZOVUNF V1 0g H7h) ORBEIIT m® Ao i
LS b 0%, KOO~O75 1 DY, v—2 LaS\w, 2750, YU
FNOFEFNNA L 2EFRGTEICTEMEE oK b DL T4, MEF
ik [12 .

@ 120 m* @ 480m* ® 800m*
@ 1200 m* ©® 4800 m* ® 8000 m’
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SRR, 8 & MRILSR (V) 2 MERRICIR L2 LT Y, BEIIEH
20VThab, I/, MHETEILZKGOET e 2&GRIERIE, ROBEY T
%o

Pb + SO, — PbSO, + e
PbO, + + 2" — PbSO, + 2H,0

1oz [ 7], [ ] escidE a8 rRosaabes LR
LG b D%, KOO~O0 5 10, v =27 L& S v, BEEFTIE

.
A
0] 2 H,S0,
@) 2 4H" + S0,
©) 3 H,S0,
@ 3 4H® + S0,
® 4 H,SO,
® 4 4H' + S0,
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M2 bk (HEE1.20g/em’, BEHE/S—t > MEE30 %) LOL & EMEHE L L
TR ELE Y, HORMRE S, KO (1), (2IZE2 RS\, 72721,
B 5 DRDFEFNI R NEDET Do

(1) COMEIZLY, BBRKOEED 24 g 2L L 72, MEIZ L YNz ESE
3T C Ao BBMYRbDE, KOO~O 5 1 2BY, v—27 L&,
i S .

O 1.2x10'C @ 2.4x10'C @ 4.8x10'C
@ 9.7x10'C ® 4.8x10°C

(2) SHIMEEST2E A, WEHEOE R/ S— X~ MEEEAT 25 %127 5720
BB A BIAGE LTS N2 BT 1240 mol 2% M bELL b D%, kDD~
D 1ORY, =7 Lasv, BEFE [ 15 .

@ 0.50mol @ 0.64mol ® 0.72mol
@ 0.77 mol © 0.87mol

3 ShEEbORERO, ERHEIEICET sk LTERYEETHDE,
KOO~O7 5 1 DY, v—7 LS\, BEEKTIR .
O BEEEA i, Sl S ERICIE D - THILS.
IEHR, BBOBROKEZKEIZAL %D,
BT1E, S SR % (2 o TEEMLSR (V) B2 - Tifiii 5o
FEHT S L &1, HBEBBOAMTIIEICEIHEZ > TWwb,
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f4 RO L) ICHBELMELHEY R L CHATE 2E\oOBE LT F
LA F VS DY, WHETES 2 KEOET e 2HGIIERIZ, KOMEY
Thbe 5B, x130~1DEHTH 5,

B LiC; — Lip »Ce+xLi" +xe”
M Lig »CoO, + xLi" + xe~ — LiCoO,
RO PO, L[ UEEZ LTWAWEIREND. IbEL 2L D%,
KOO~O1 5 1 DRY, v—2 L Sv, HEFI .

® LiCy @ Lij-,Co0, @ Li-Cs
@ Li ® LiCoO,
— 31 — 2025 f¥) AB1HE

M KOREA - BI& 2% S v, HEES ~ .
A ROLERFHD, BOBIEL RSV,

ROFD L )2, ZOoD%HMT Ty 7OV IVETHERL, a3y 7 %2HL
7ZIREECA SR A ICIE 7 H/82 0,010 mol &, 7583 B 121X 0. 070 mol % AL,
L HIZT (K) IR o/cb A, %48 ANDESL2.0x10'Pa TH -7z,

wiz, a):wm%ﬁﬁn‘fif‘mu ‘(ﬁ:ﬁ&iﬁiblﬁ‘)ﬁt“(TDN‘/’%b)’%ﬁ%‘k’ Ay
etk (c)"("\r'%;A, BADiEE & B2 330K 12 L7,

C;H;s + 50, — 3CO, + 4H,0

M1 a2y 2% 5004 BNOEEIMN Pad. ididbadnx, KO
O~@»> 1 2BY, v—7 Lh S, BEEFI .
@ 1.0x10'Pa @ 2.0x10'Pa @ 3.5x10'Pa
@ 5.0x10'Pa ® 7.0x10'Pa ® 1.4x10°Pa

M2 FREEQTRA LARAREIIBNT, THS Y OSEIN Pa b, &bl
Labok, KOD~O75 1 RY, v—7 LaSwv, BEETE [ 19 ].

@ 2.0x10°Pa @ 2.5x10°Pa ® 6.0x10°Pa
@ 6.7x10°Pa ® 7.2x10'Pa ® 1.3x10°Pa
— 32 — 2025 fr¥) A%E1HAE

f3  TFHERLIZOWT, TSR, FRNICEFET 2MEOMEREOKNER

HEREHOTET L L) 2 dde RbLELELDE, ROO~O75 1 2F,

=7 LS. BRI .
®» 0,>Co,>H0
® €0,>H,0>0,
® H,0 >Co,> 0,

® 0,>H,0 > CO,
@ €o0,>0,>H0
® H,0>0,>CO,

M4 TFTHECOMR, WINOFERTHREOKIBE SN LD o7 ZOLEE
A PIOIENT Pa 7 DY AL D%, KOO~O7 5 1 DM, v—

7 LB S, WEETIE .

® 1.0x10'Pa @ 2.7x10'Pa @ 3.5x10'Pa
@ 4.0x10'Pa ® 59x10°Pa
— 33 — 2025 & AHE1HH

B ROLHEGiA, HROMVIIER S,

EA N EOFEFIINO, (Rih) 2H AL CTHIRL - HHEORE T RN
BiEL72L 25, NO, () 3L, WA TERINDTFHAREIC R o720
E72, HREHRICERT 2 ERERO@AE 7Y, KSR S L i o
720

2NO, == N,0,

CORIEOBETHER K, &, HAEORE [NO,), N0, %HnTho
EIRSND. 270 ETFMRKE, 1, AAKORE Pyo, Pyo, %M
VORI 3% (W

_ No)
[NO,J*

_ Pxo,
v PNOQ2

K.

M1 CORIED, AREGACETRE BL, BEriKkIRgkEZ
NENTOFMIREIC BT 23 E LCiRd#EL2L0%, KOO~ 5 1
OV, v LuEv, WEETE 22 .

O EHLOIRETY, FRGLMTESRI > Tk,

@ EbHLLORETY, EEOHNO, N0, 772 1IN T b,
@ BARKOEENE LV,

@ RESKKOBRWEREI %LV,

® EhHLOIEETY, ERUGEMUEOHENSLSE L\,

— 34 — 2025 ft¥) SE1HH

58



%1 BE)

B2 BEHRNONO, OEFHPTIEE ) THTE VA, RLBURLOF, K

OO~ 1 2B, v—2 Lia s, FEAETIE .
O HEER-722%, ALY 2L CEST 2.

@ SE—EDDET, FEREMBT 5o

@ BE—EDNLET, NIYLEMEZ S,

@ BH—EOLET, N)TLENZ D,

© AN 5,

M3 HHRNOREEZER L X OWETHERIZOVT, 273K 0L X DT
i % Ky, [BRIZ 323K T K, 373K Tl Ky & L7z& &, K/AMR%E
SRS TRTE L) RD, BOBULLOE, KOD~@r 5 1 O
U, ow—s Lase. w24 .

) K =K, =K, @ K >K,>K,
@ K,>K,>K, ® K,>K >K,

® K >K,>K,

4 FHERANORENRT, (K) ®& X, NO, D5 HEA2.0x10' Pa, N,O, D45+
H1.0x10°Pa Th o720 Ty (K] O & ZDETFMEMRK 1TV S fkd
B L D%, KOO~Oh 5 12® Y, v—27 La &, BEFTIE
.

® 2.5x10°Pa’!
@ 2.0x10°Pa’!

@ 1.5x10°Pa™!
® 2.5x10°Pa’

® 3.0x10°Pa’’

M5 FEPEERK, %, BETEHERK L REERR, HHRET 2 Hv T
FEEI BB LBURLDE, KOO~OH 5 1 DBV, v—7 L4 &

v IRET I .

) K. *xRT @ K.x(RT)’ ® K.x(RT)?®
@ K. x(®RT)! ® K. x@®RD)* ® K.x®D)™*
— 35 — 2025 £ A%E1HHE

IV KOBMEA - BIZEZ RS\, BEESE ~ .

A ROFFFAEY A~EIZ20T, BOMVIZER B SV,

A B C
CH,CHjs CH;
O @ ch( ycm
CHs

D E
CH; OH

i H:>/CH3
CH;

M1 ¥ PO RFERTCEE G L O RERT0) b0 1 ok, iF
BT EBRLAE S, kU DHERIEROBA R S b O LD, bl
LHb0E, KOO~On5 1 oY, v—2 L sw, waksx[27 |,

0 A @ B @ c ® D ® E

— 36 — 2025 fr¥h) AF1HE

f2 kOLEEFAR, BO(1)~BIEZE SV,

A~EZZNENHE~ T WA ) 7 2REREEH S, S5 ICHRY
MATHELZWHEE A ~E L2 E 60 ) b, kL& SRk
WEEL Db O Thre E12, P e U &
EROEATHIET, Ry MR MV E L THRERR LIRS Sk
FALEW oL Hb,

(1) 2z [ 7] et cid 2 aWEE LCRbELELOE, KOD~O75 1
DRV, v—y LS, BEERE .
0 A @ ® ®c @ D 6 ®

(2) zet [ ] et cid g amE e LT bMES A b 0%, KOD~On5 1
OBY, - LS, BEETR[29 ].
® A @ B ®c ® D ® E

(3) zet [7_] et TidE I LT bMEL AL OE, KOD~O75 1
DRV, v—y LS, BEERE .
O =FL> @ xFrvrsya—-p @ Ty/—n
@ vIFrI—5r @ TV ® ~LA i

— 37 — 2025 fi¥) ZAFHE1HH

B ROLHEGiA, BROMNIEZ RS,

— MK CHy O TERENZHWILEW DI L, T TENSTBUFTT, #
- HWIECHAEORIEER &), 2212 F M) Y AOHMBENZ D LKFEEFET
LALEWE, REBVPELZLDLTRTHLIL & HHDH L (FlgRn
HIREBIL 2V SNH09H 5, SHEHOLEWIZOWT, 3 7% LKL S
R AKEHE M ClozL A, 3 iﬁﬁla{:)ﬁﬁﬂ;i’&%é U, 2L
L iahorze 22 THELEEE L2 3HHOLEME 2N ZhLE A, B,
CelL, ZItLho74bE&W%E D, E L L7

A~E IZBtl CRRIEIZ L7227 T AR ) 7 2K A A Tl 728 25,
A~D 3 b N7eAs, E @IS N ahorz, S50, ZORETA~D 25
LW T V= T HERMBREKE R A A ClRo7zE 25, AL BhbAE
UG ZEAL L e p o 7275, C & D b4 U7 E S U,

A~E IZHERREE & N CNBL L, 5T HBKEUS 2479 &, b)A A5 i 1 Fi
DWED BN L 720 £72, D& EOFFABIKIZE D ERLWEIEF LT
Hotz,

B e 7] oM A% LTRbMELE b 0E, KOoD~05 1D
B, Y= Lasv, EES .
O 6 @ 7 ® 8 ® 9 ® 10

B2 THRB@QOEGIEOIFRE LTRLEL L IO, KOOD~O»5 12
BU, w—s LS, WEEsie[ 82 .
o 1 @ Nal (® Nal,
@ cHJI ® CHL, ® CHI,

B3 LAY A~E 09 b, REREET % S OMUAWIEEh. b HLE SO
%, kOO~O75 12, v—27 Li 3w, BEETIE B
O A @ B ® c ® p ® E

— 38 — 2025 fi¥) AFE1HHE
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s {e(1BE)

M4 FHEOLIZOWT, ARSAELEWET 0g 2 HoihEOREKIELTY
NCHUS E 720 SO L SER L ZWEO BRI g 2o ftb#ELE L 0%,
KOD~@#5 1 DRY, v—7 LaSw, WEFTIE .

O 18.0g @ 20.3g ® 22.7¢g
@ 31.3g ® 33.7g ® 36.0g

f15 LA A~EICHT 2itlke LTRYEEEHD%, KOO)~O25 1 0%
U w—s L se, EETIR (85 .
O AZBLLTELZWEE, BRIV Y LA0ERIZE->THHOND,
@ BEDIY, HERMEEOMBICH L.
@ Cik, A~E®) L TRLFTHAIVNE N,
@ E»S5FRBAKIZE>TEULWEZ, ¥ 2- Ty AREEE L2,
® EOHERMEEDS B, F MUY AQRMEE G LAV 0l 3FET

b5,
UL BbY)
- — 39 — 2025 ¥ A%1HH
i
13
o {eF(288)
E it = B2 koftifa~cDd b, A4 VHEEDS R BWEIELTETILE 2IHIE
ﬁ Ere bHELRbDE, HBOOD~O05 1 OB, v—27 Le S, %5
G DERHIUE, ET, BEORREROMEES L, i .
R H:10 He 1 4.0 C:12 N:14 0:16 Na : 23
s Al:27  Cl:35.5 Ar:40 a KICEFRT L, KBERIEEGENTH L,
% ki, &I AR VIR BESE L T 5. b ALERTET L A, MEE 5,
'ji. 0T, 1.013x10°Pa (EZidRAE) TSk 1 mol A%is> B1kF 22.4L ¢ ARMEEAAME Vv, BRT S LA AT,
ju SR 8.3%10° Pa- L/ (K- mol)
- KDAF A1 1.0x107 (mol/L)* O ank @ boi @ coi
% @ akb ® akc ® bkc
i
u 1 komi~6usinse, madmx[ 1 ]~[6 |- M3 2HEOSEEFERT WA L L &, RAKEOBEIRLKEVLLO
= FEND, HOELLLDE, KOO~O25 1 DEY, v—2 LS\, 7
o M1 SHEEOWH, HAbh A, GRESA(T), REOKES Y Y ANB L, O 7L, SEOBHIEIERE S L3I C, SIS L v b 0
o NSOWEIIGE L THCIxE 2BIE ENp, BOBLRLDE, BOD~ L5 n. mEESR 3 ].
% @75 1R, =7 Liasv, WEFTE[ 1], O =3F+3 @ ryvimH
% @ ZEMLBELAY YA @ KFLiEH
a KEMORBIUGEFNIZEZ S, BHORBARE SN, ® TuTyEr—ELEH
i b AKERICHIESUKETZ T L e 25, EIELBAvER L7,
B ¢ EREMNBLCHRAET BRMAARKIGEL 28 25, HELEAERL B4 REAST b YUY ACHEREMAL LSS, KO K IZFE L T 560 mL
ﬁg 7. O RACRFARA L tze S L RRKREF b Y AR g Ao B 2
* mb0%E, HOO~OhH 12BY, v—27 LiSw, 72751, S0k
~ 0 ana ® box ® coxn LRI IR LT . AT IR [ 4 .
?:f @ atd ® ake ® bre NaHCO; + HCl — NaCl + H,0 + CO,
% O lLig @ 21g ® 3.5g @ 4.2¢g ® 4.9¢g
&
e
o
3 — 25— 2025 foh A2 HH — 2 — 2025 foh AH2HE
|
i8]

60



%2 BE)

5 0.10 mol/L ®#% 100 mL & 0. 020 mol/L DAL v %7 27K 100 mL
41345 mol/L %%

b i N—=7 L& 2 LIERO
REICL B, RREELIIRTE, MEREOEMETLO LT %,

@ 0. 050 mol/L
@ 0.080 mol/L

@ 0.060 mol/L
©® 0.090 mol/L

® 0.070 mol/L

6 BEARCREELD L7z~ > A VR4 ) 7 A KMnO, K & ik {bk % H,0,
KBEBBDA F 2 BOBRE, KO TH %o, ZORIGTOMIBILAKTE L Uik
725&%% 2501, KOTHITRIWED ) b ENh, RbMLRLD%,
HBOD~O75 1 DY, v—r Lasv, @Eksa[ 6 .

2MnO,” + 5H,0, + 6H" — 2Mn’" + 8H,0 + 50,
AR A IR % &, —HRIbEE

IV RBEW BRI E 2@ L 5,

0} FENFET B
®
@ FUALH ) v AR BE KR ZNA B
®
®

EALsi (T0) & eFEABUET % LD ERT 5o
CHALBEHOKE ISR R R B U S &, AET 5.

— 271 — 2025 fi¥) AF2HE

I %omEA - Blgzzsv. BaEEsE[7 ]~ [15 ]

A

ROLFERFGR, HOMNIEZ % S,

T = MITREOFAMED 13 EOTHET, HARIIMO—N 2488 L H

LHEPERCHACOSE TH L, T2, Mo, BERERIZT D, #

i - HHE CHAEME R SRR & VWi EORBND Y,
WL fibNb. TV
MEoBmeBRILT VI =y s ([ ])

1000 T2 hm#k L CRlfE S €7 IRET, AT 52 &

T IKRANRE
=Y AOEMKE, ZOHATHS ERLC
K M A T
ko THEE NG,

T3 = A3 F AUEAA B ARE <, WL ATARD & 5 2k e KL

KFEERFEELCTHEIT L. LrL

EREERIC AN G &, REICRILT VI =7 40

B AR A A U CENDLERUS L 2 < %
Froaix [0 ] L g, @k COWMBRRT v ()
ElfibNg, £, T I =Y aid, BRUSMIERIEIEOKEBIZ AN TS G

bo NTHIZHE WRALHE 2 >
% EDREM %

LTI %,

1

ES ~ [ stz amossaabe s LCRLELL SO
EROO~@75 1 Y, v—r La s, BaEra [ 7.

[7] [ [%]
® | 7mzAt 73 F HK—FH A b
@ TAeA b A=A b T3S
) T3 TUIA b R—FH4 b
@ FINIF R—=F44 b F<A b
® —FHA b 7oA b T3
©® | A—F¥A+ TVIF T4 b
— 28 — 2025 £ A%F2HBE

B2 7AIZvAlCHETARE LTRYEEEHDE, KOO~O15 1 0%

Uow—sLase, mEET[ 8 .

O 7=k, BWHTECHEENS,

Q@ T3 AOHEKEEIEE D OREMICERT S L, HrBOND,

@ TLIZTLADEETHHT 2TV VL, FZEHOREER SICHCS
b,

@ T3y AORKIE, FIROKEIEUS L & VWATERO KL & BUS
T2,

©® T3 AA T Y OKEWNFEREEEE T CRALKEAE LS L, HE
DD B o

® TNIZTAALFYOREBEARDOT VEZTREMAL &
L, E512MATHILBIZET 2w

TR A

3 TFTHEBIZOWT, ko(1), 2B SV,

(1) 7VIZvAOEI I, e bEHIEEY QBT AR E L ORbEL S D
E, ROO~O75 1 9BY, v—2 Lasw, BEEFE[ 9 |.
O Mg @ Cu ® Sn @ Fe ® Cr ® Ni

(2) 7NV 3=y 2 OHAZMEIEOKERICAND &, BUSIC & ) KEEHIZT
P ROFY FTMI VERAF Y [AIOH),] PEL, KFEEFEL THE
Fhe TVIZD K8 1g %k, TrAEOKIEILT b)Y 2KERIZAN
SEREM ST TORIGIZ X o THAE L7RFORRR I, BEAEIRECf L

o RLBLEL L DR, KOOD~OH 5 1 DBY, v—7 LS, MEFS

53 o
O 3.4L @ 56L ® 6.7L
@ 10L ® 11L ® 20L
— 29 — 2025 £ AFE2HH

61

B

KOLFERFGiA, HOMNITEZ % S,

"

AD &2, Bzl A+ Y SRBETHY ), A 3SRl Y

LKIEHI0L %, BHEIZIZ49 30 %D KBRS b U w7 AKIEH 0L % A, i
FE L BB CEASRE T o720 ZOMIZ 2.0mol DT A L 72

fi 1

&, KRRALF MU antx (g) B L7

F5A A 2 ffal

RO a~cnI b, ELWEle LTRLELELOE, BOD~O»
51OMWY, v =7 Lasv, BEETE [ .

a  BBASEOREREIE, PR SBREERT L)1k 5

b BRI OKERO pHIE, REINS 2D,

¢ BaA A IIERE R REA  SRBUIRA TS, [ UL AN E TR
Bons.

O anik @ boi @ coi
@ atb ® akc ® bkc
— 30 — 2025 f¥ AFE2HH
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%2 BE)

FI2 B 343 2 540, BEREICIRTL T L2 ROELL 0%,

KOO~O7 5 1 DM, ~—2 Ui 3w, HETFTIX B
@ 56L @ 1L ® 22L
@ 45L ® 5L

M3 Moa bTRENTVEAF VA, ZOMAEDLEE L ThbiEY %
Lo, kOD~Ons 1 DY, v—2 Lirsv, Waksie[18 .
O aldH', blECl @ aliNa’, bixOH
® aldH', blZOH @ alkNa', bixcCl
6 aliOH, biiNa®

B4 Ry 2OKEEILF B ) A K B B 5T B SAROWER L (NaOH @ &
F) 3w Hh RLMYURLDE, KOO~Oh5 1 2@, ~—27 LAiE
v RETEI .

O 1:1 @ 1:2 ® 1:3 @ 2:1 ® 2:3

BI5  ER L 2kEALT b)Y AR T g A HLELLE L OE, KO
O~On5 1 o#Y, v—2 Lasw, HEETE[15 |

O 20g @ 40g ® 50g ® 60g ® 8g

— 31 — 2025 f¥) AF2HE

M KOREA - BI& 2% S v, HEES ~ .
A ROLERFHD, BOBIEL RSV,

WA 1. 0em® O UFTHEDOHFREZH1 O L) IBEERTHYY, Fo K H
12467 100 mL, A5 oMz 1.0x107° mol/L Z )V 2 — A Ki i 100 mL % A 4L
720 UFTEOMEL 27 CIOR L RIEME L7z & 25, 20X ) (Wi o
BSWENELOT, M3DL)ICEALZHWHO LICEA M BN 2D
&, WO S —HSE7.

BED
(T exzry

RRvii R P

&
B

141 [

=
w

M1 BI2C, M O S I ATE U B R R A, KR o 2
[ [ escazsmiosiasbes LTRLEYE OO,
BOO~@55 1 DY, v—2 Lk S\, MEETE .

DAL B L R L7225,

(7]
® KT 71— 2K
@ A5 T Mk
® | KoFerra—anT K
@ TV a— 25T KM
— 32 — 2025 frfh A%E2HH

M2 ZOrVa— ZAKEEOEEE LN Pa e bHELZLOE, KON~
2o 1Y, v =2 Lk 8w, WEETL .
@ 1.2x10°Pa @ 2.5x10°Pa
@ 2.5%x10'Pa ® 5.0x10'Pa

® 1.2x10'Pa

M3 BLYEER N OEREOETHIMg e RLMUELDE, KOO~E)
HH1IOY, v =2 LA &, 2L, K&EL0OX10°Pald kM TIiE
76 cmHg, 7V — A KT 1030 em AKIAHAEIZ £ B EIZHIS S 5,
Fro, FVa—ZKEEOBEE 1.0g/em’ & %o MEETIE o
0 16g @ 19g @ 26¢ @ 29g ® 34g

4 H2XDbESHIHAORHEDEEZRNE T AHEL LTRDELEL L D%,

KhOD~O25 1 DBY, v—27 Lk S\, AT .
O KEHOWIEE LT,
U SO/ S <5 2,
7V A= AW AR TN 5o
U FEOM BN FEROMAKEMA %,
U SO T R CIIEDS L 7 )b 3 — A E A 5o

@
)
@
®

— 33 — 2025 ¥y ZFH2HH

62

B ROLFEEFA, BOMVIZER R E WV,

T YEZTIIRICE IEVT, KEBRPTIERO L) ICEREL T2,
NH; + H,0 < NH," + OH~

KIFEBETH Y, VIR [HO0] E—ELALRELNT, 7TYEZTKOE
HEE Ky 1k, N ENoEVIEE [NH,), [NH,"], [OH ] ZHwT&T L,
KDL %o

_ [NH,'J[OH ]
b [NH,]

F72, TYEZTKOBEER C (mol/L), BHEEZ oL $2L, BEINKE
W XFEHES L LVBOTREVDTl-a=1 LU TE, aldROIEL
KCHTILHTE L,

1 7 yE=7KOBEED 1 L) ROTRSWIE, 7 V€= T RKOKEELY
A VBER K, CEMOTETEL ) 5dhe MbBELLLDE, KD
O~O»b 1 9BY, v—7 Lk S, REESI .

O VK, @ JCK, ® K/C
e
C K,
o Vg CRre
— 34 — 2025 ¥ A%2HH



%2 BE)

f12 0.010mol/L ®7 »E=7/K% 100 52D 5 L, pHIZW L HZLT 55
BOELR L%, KOO~O75 1 DY, v—27 LA Sw, 2751, W0
BHithl b, MRORDHY o b D LY 5, BEESE 21 ],

O 1k&<%n2 @ 2K&<{%5 @ 3KE(%D
@ 1/hs s ® 2/h&8{%ns ® 3/MhE{ns

13 0.10mol/L ®7 ¥ =77k 100 mL (Z 0. 10 mol/L ¥k 50 mL &Mz, #
HAZD o7 RD(1), (2)IZERE SV,

(1) %A DPH XV 520 RBEYRLDE, KOD~O75 1 DHE
<=7 LAEw, 7271, Ky=1.8x10 " mol/L, log,,2=0.30, log,,3=0.48
LY 5o WEESIE .

O 7.5 @ 8.0 B 83 @ 9.0 ® 9.3

(2) HWA VRO - HEZMZ T, pHIZKERZ{LIZ RV, 2D L) %
WHEE S ORAKERE LTl b#EL 2 b 0%, KOD~O75 1 D
~—y LS. BETTI .

KERALF P U A & SEEROIAKIETR

LA vy o b KERALA V2 A DREKET

FEREF DU A & EEEROTRAKIET

TS N Ak TERORA KT

WS b U Ak REROIRA KT

[ONORORONO)

— 35 — 2025 fi¥) AF2HE

M4 7rEZTREBRRL CREL/NSLT S LEHE

AT TE Y, PSR 2L RS,

AR EVEE EEAC (mol/L) OF v EZTKOEEE ax K, £ C

oKD L ZRFERE L TROBELEL L D%, KOO~@5 5 1 DE,

=7 Lk s BT .
Ca’+Kya —K,=0

)
® Ca’+2K,0 —K,=0
®
@

Ealdk&E{%b0T, a

Ca’+Kya —1=0
Ca’+2Kya —1=0
Ca*~Kya +1=0
Ca’-2Kya +1=0

Ca*-Kya +K,=0
Ca’-2Kyo +K,=0

CNONONS)

— 36 — 2025 fr#¥) AF2HE

IV %OMEA - BIo&x %8, WETSIE ~ .
A HEILAMOTREMTIIOVT, KOEMVIZEZ R S,

1 B, TRITOFEBREEORXTH L, M1 HOWE X, TIVE A,
ANDEOMAGDLEE LTROMELRLDE, HOO~O55 1 0%
U, =7 Lk Sv. BRI .

W i mEX W A W B

HAIN—F —

K1 JTRIHT O IR

WX W A W B
0] FEALSA (1) BbAa vy a V= FHIK
@ LS (1) v — ¥ HIK HALH VT A
Q | Bib~rrywya | Hitavs v — TR
@ | mit=rrva v — FTIK HALA LY A
® WALk (1) AL VT A v — IR
® WALk (1) V= TR LA L

— 37 — 2025 £ AFE2HH

63

M2 C H O»biarfLAEWY13.8mg #Ea&MBESE7/2L 24, kL
BEHAT26. 4 mg, KAT16. 2mg 135Nz RO (1)~ (3)ZEZ 7 S,

(1) COHEBLEMY oML LTRLELELDE, KOO~O75 12
RO, w—s LS, a2 .
@ CH,0 ® cHO ® CHO
@ CHO0 ® CH0, ® CHO

(2) HELAEMY X5 TFRAT2UTT, §hod ) v A EUS L7z, YIZH
FToROFEEa~c DI b, ELVEHE LTHRbELZLDE, HOO~E

7o 1DBY, v—s L se, magErik [ 27 .

a RHF-REMOZEHEAE LD,
b 7NIA-LTHb,
¢ ARHEREFEFELD,

O anak @ boi @ coi
@ aktb ® akc ® bic
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yEE(1 HH)

SRR % i & 3 2 RCGEHRIE, 7—<3 [ v Ey
7 DIER ],

(1) +(3) + (5) « (NI AL H DFRM DR A 1] 5 M, JHIFEEHOH
HITINZ . Wi OSTR D EFEICER L TV 200 b Tnd,

(2) « (ANF SR % F84 L C 22 2 4 D . )0 % &1L o
F5E He I3, HATO XD EFE Ludwig Guttmann 245 LTHED .,
P SH TR LKL 2GR T2EHETH L BN TWVS
DT, ZEFTICIE patients] B | % AN D DA%E Y, (ANXZEFT DT
TN ¥y s HF ) Yy 2 LR UBECHfEShTaLS
EBWAREN, BFOH L TUIELIEGES T chftshizc
LR ENTWSB DT, althoughl ~12d 2 0vb &3 |H%5E Y,

(NEARLDONE—FIE, e SNEE» S EIREO ¥ —
T — FPEUTHED AL, —HT B0 0 & BT 5,

(BNZ/8T ) Y ¥y 7 OB ORERY % ] 9 [, 5% K35k
RRELTETLZEHMLAD S, AL EHAMED DLEND 5,

(9) - INEARLONE—F - R—FLBEE. ONIRLONE L —3K
T5H0, (FALONEFE—FH LAV 0L RAME, Zheh
DOBEPYETHZONTWBELE D LI, F—T— FERFNS
RO L TZ O % IEFMEICHAID . 82 72 B % 5,

I
BHE L NV - JRE - BEES bR Tw b,

(1) cannot ~ too ~ TV BH~LTb~LTETIELWVIDE,

(2) BSOS, B o (FEEGT + times) 21 < .

(3) insist on ~ing T [~FT AL %2ERTB] OF, Bzl
inviting OB ER EOF7E my 25A - 72

(4) (with + & + A &) T~ B DT~ Th
HZEREZDE DR, RIS T LB M %2 £,

(5) (expect + that ffi) [~72&£ 89 | O T, that BEM I
TWwh, by tomorrow 2% % D TAKZE THICT %,

Jig
ELWVFEBIZ RO o

(1) Itis (important for children to form the habit of) thinking
for themselves.

(2) Whether or (not you can pass the examination depends
on) your effort.

(3) I wouldn't (have overslept this morning if I had) set the
alarm clock.

(4) Tt (was careless of me to take the) wrong bus.

(5) Nothing (will make me change my plan to go to Italy) to
study cooking.

yEE(2 HH)

SONRIESR % s & 3 2 RCGHRBIIE, 77—~k [F 78 —HA&
fFEF—212onT o

(1) - (2) « NI OFEA O FIRZ 9 B, BFGEEO MK
A, B0 SRS IEMEICEE L T b 205 Wb Twnb,

(BN SCMR % 08 L T &2 4l 5 M, Z2roRiT7 7 —HA
REF—2HPMAPTEHEINDL L) IR -2 EDBBRRISN,
ZHiOH ETHRDN T FE—FTHERANIVNH L LROLN-Z L
DIRRENTWBDT, As a resultl ZDFH &2 AN S DH%E Y,

(5) - (NIARLONE—FME, G, 5 2 HN7zEBs T < il
B4y & AW 3 M. 52 5 NIFREIEOF —7 —
FAELT2HGERL, —HT 200 02 HWHiT 5.
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SONRIESR & s & 3 2 R, 77—~k [FaaL—}
DFEEL Jo

(1) - (3N SCMR % J84 L CZef & 4 5 M. (I3 &4 Lo
E 7% The Mayans A% [E # ® X @ F£ 3% They ( = the ancient
Mayans and Aztecs) 72°5HEE SNTWAH DT, in particular| &
Db, RIS AT Y, 3IEZAEFTO dH L 12 the 17th and 18th
centuries [17MHAL & 181 | & W) ZFADH 5 DT, HiEFH D
throughout ~Z# LT3 o & |% AN D DA%# Y,

(2) - (4) - (5) - (NIAL N DFED IR Z I D I, HiFsh o 5k
Wz, HiEOSRS IEFECBSHE L Th 2 2A b Tw b,

(TN&F 3 aL— F OEBROKERYZ M) ME, E&/-T&Z¢
EREIL NS, KL xiiAhtED 2 WEF D L,

(BNIARLDONE—HLEED 2 EMELDOZ 4 PV EDIT DM
DY e L 2213 52 5N HR R RIRE O F— 7 — F55%
MT Lo EREL, —HTH2hE) P2 HWT 5, 3.&, ¥4 b
NWELTEDOLREERDOT —< %2R T LD REUEDN DS, M
L THERENTWEIHNETHH->TD, BROTF—<ERL T
BVBHDIEFA MIVELTHESDLLL R,

I
e L OV oS - JE - BEESSH b Tw 5,

(1) in spite of ~T[~I2b 2 2b 5T |DE,

(2) ZEFrOdH Lo it important & (O + C) LEZBNLHDT,
{consider + O + C) [0 % C7ZL %25, Rad]oxXizds
DAL,

(3) stop ~ing C[~FT2DERDB D,

(4) ZERTOWIC much 253 % O T, AW ELFH O traffic [ 2@ |
AN Y,

(5) finally I3[HMAEICIDET, AL —=FRLHEOKD Y I2Y 725
THWw%,

m
ELWEEIEIZKOMED .

(1) My sister worked so (hard that she ended up in hospital).

(2) If I practice every day, I (might be able to have
handwriting like) yours.

(3) Please take (your time and don't try to do) everything at
once.

(4) Don't forget (to bring your computer so that you) can take
the test.

(5) The secret to accomplishing (your goal is to work on it)
every day.

(6)x, HMDE2 L LTHEY 2SO BEMED 3 M HINX
I DF —7 — FPFYT IR, — BT 20 E) »E
WS %o

I
FRHE L OV O - 5 - BEEASH b TWw %,

(1) Zefr ORI postponel ~ % L5 % | 258 % DT, untill ~F
TAA%EY,

(2) come into effect T[ (L - HEEL EANFATT 5. Eish
%D,

(3) suggest ~ing T[~F 5 I L ZIRET L |DE,

(4) <have no choice but + to ANE) TI~F 5 L D LF %,
~EEDLEZRN]DE,



(5) not only ~ but also *** [~721FT% < - 721 ® not only
AU X THEIE AR Z > T b, FEi#f the bullet train
tickets 238 # T, H & 1T expensive & W) fliiENH H DT
were 2584,

g
ELWEEIEIZ K OMED .

(1) Mathematics is (something I have a lot of difficulty with).

(2) His father was (relieved to know how much better he)
became.

(3) The beauty (of the scenery is beyond my description).

(4) Hardly (a day goes by without my thinking) of her.

(5) The land prices in (that area have more than doubled
since) ten years ago.

5@

- o

SRR % s & 3 2 R, 7—~ Ik [T+—r—] &
VI SO,

(1) - (4) « (BNESTNR & $048 U 22T & 4l 5 B, (DIZZ2RT O i
A LATE D 5 E R LIS Th - 2 AR KR & 25 L9
12, characteristic Z# A% DA% Y, ANIZEFOFBEZ O
WS FEEREENERLED o721 % 5B X H 2, variety &
AN D DAGEYU NI ZEFTORIEA T A1) A QWL R ARY 2T —
T OB R HEET) &£ % X912, influence # ALb
DL,

(2) - GNEAILH DOFEOTRE M S M, HFFEO MR Z.
RO SCIR S IEMECHSFE L T2 205 bhTw b,

ONIALONE—H I, BMOBEZE L THL RS DEER
RS 2 e MBI O F— 7 — RN T L5028 L.
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—HT2HhE) hEHWT 5,

(7) - BNIARLDOWE—I - A—F M, (IR DONE & —5
FT5HD, BUEARLONEFEL—HLLEVbOEES, ThTho
BITHZONTVRRELED LIS, F—T— FERLHHS
WOUF L CZ ORI A IEREICFAIDY o 824 208U & 58 55,

(ONIBEL D 4 P VvaEDOF M8, ¥4 bLid, 2OLESE
KOF =< ERTHOEERILEDND 5. MELTHRRSENTN
LNEBETHoTH, D F—<ZRLTVARVHDIZY A PV
ELTHEIDLL v,

I
FRHE L OV O - 5 - BEEHE DI TW %,

(1) whatever I3[ EAR~Td DO,

(2) by the time 1& [~F % F TIZIE] & v ) BHROESE . M7
SETIXBREDD B L ) HTOBER RS L2 £,

(3) by means of ~T[~I2L>T. ~Z2JJVTJDE,

(4) (find + O+ C) TIONCELLND, BH]0iE, Zoit
13 HEE T, B HMEE L working hereo

(5) get to the point T[iZ-> & Y F9 . without ~ing T[~L
HWTIDF.

Jiig
ELWEEEIZROM Y 6

(1) How weird it (is that the children are so quiet)!

(2) She didn't tell (me whether to wait for her or to go on)
without her.

(3) Tt wouldn't (be any good trying to catch the train).

(4) Don't (hesitate to reach out to Sam if you have) any
questions.

(5) Chocolate (is the snack food I can't live without)!
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() VEEEEERD ML, 2R E 3EERE L FERD h R, Sl
1
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11
o5 2 M )
(1) AEMEID, CA*=16+81-2 49 T =49%DT CA=7
. VB s 1.7 25
sinZ ABC= 3 26, IEEEHLD, R72 75 10
3
(2) AABC:%‘4-9'A/3£:6\/§’C‘%%VP6 —(4+9+7) 6/5 LV r= 3‘1/(;
(3) BL=x &#< &, BN=BL=1,
CL=CM=9-x X9, AN=4-x, AM=7-(9-x)
AN=AM Th 275, 4—2=7- (9-2) £ ) BL=2=3
tpyx OAMN 11 1 ABNL 3 3 1 ACLM 6 6_4
= “AABC 4 7 280 AABC 9 4 4 AABC 7 9 7
ALMN . (1 1 4)_1
20 ape Ul a7
% 31

1) @-2a-3=0XV., a=-1, 3
—2b=3b"-2b(a+1) +&—2a-312a=—-12fCA LT, b(30+2) =
a=3%MRALT, 36(b—-2)=0 b>0&LD. a=3, b=2

@) Cﬁxmaﬁﬁazﬁfibaﬁﬁu_éw—M—w<o-4<mw ------ o)

2 B T MOTE OB 5 &M, D, £0)>0, L1

a+1+y/—2(a— 2)7?+18
3

XoTCH DLW MAHTOEIDRKEIZa=2DE 2T, 22

>0 &9, 3<a<5

f(x) =0 DfFIE, x=

at+l
3

a+1
=5 =

(3) (7)

1)

—%(a2—4a—5)

()

m=F(1) =d*—4a-2

m=—-40rE (T)a=1,R)AME, (£)2-V/3=a=2. (7)2<a=2+/2
XoT, 2-V3=a=2+V2
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1) g dt20a-9 3 3 1

. 3

A A Y s 3 Lp=2—y

T+ -7 2+21 NE B EFEKEZROL L, B 5 T
20+26=6. 20-26=10 X 5T, 2*—6x+10=0

(2) piEIRICE DL &, —pYi—kp*—6kpi+10k=0 k(10— —p(p*+6k)i=0

FA0-pY . p(p*+6k) IZFEKTHEH 5.

F10-p) =040, p==/10

PPH6R) =0 XV k= —%

PEXDY xx—%(xz—6x+10) —0 BT, 2=

w|on

H2 M
(1) sina>0THoHH5, sinaf/l—(ig)i%

sin2 a=2sin a cos a=—,—

3
1

(2) c052a=20052a—1=?'6‘2f5)é7§‘%‘
y=3sin (6 +2a) +sin §=23(sin f cos2 a+ cos f sin2 a) +sin §=2sin 6+ 2/ 2 cos =2y 3 sin (6 + )
7272 LB sinﬁzg\ cosﬁig 729 o
£, 0<p<y e DTHS.

(8) 0=O=n DL &, p<O+f=n+p
[N 7r<7r+[3<%7z
O+f=" DEE, yERAM2/T & & D
O+p=n+B DL E, yidh/MEi2/3sin(n+p) =-2/2 %L %,

55 3 1 1
W 70 =6] (¢=2a)dt=0

@) f(x):6f(z2—2m>dt:2ﬁ—6af+ea—z

(3) f'(x) =6x(x—2a)

x 0 2a
fx)=0,¥25L, =0, 22 @ N 0 - 0 N
a>0 L. A2 ORREIAED LS 125D, S
X @ | - | WA |~ | Wk

TR f(0) =6a-2=1 a=-

ok, flr)=22°-32"+1

flo)=0&35L, x= —%, 1

1
ﬂ?&b%ﬁﬁili\J (2x3—3x2+1)dx=§%
1

2
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(1) =7 OHEHHEAT HEZ1S, 9—a=7 a=2
PSR 2 2750 8%”:2 b=1

(2) FHHOMNE S 5FHLE 6FHD, 6 ME TR, SMESHDOYLEND 5,
6 1.E 7T HOWE.
SEIMENERNE B B DIEL 2, 20 4. 4. 6.0 7. 7. 8.
TIMENRAR L B DIE, 2, 4. 4. 6. 6. 7. 8 8.
5 & 8 MDY
SEMMEA RN E B DIE, 20 20 4. 4. 5. 8. 8, 8. 8. 9() DL T, 5811
SEMEN KR L B DIE, 20 40 4. 5. 5. 8. 8. 8, 9. 9 DL X T, 628
X o Ty AMEIZS TR KAEIZ6.35

(3) WF5 N E 21y oo v X5 LT 5 NOFRE A X6y e Vao EBL
FMEDOLEMELI D ot +25=25. Xo+ e +210=35
DML o+ + 255 =157, 26d+-eeeee + 210° = 255,

oo

VIR DL E T, BT
VIR DL ET, 635

©

10AD T I %(25+35)=6(‘¢.()\ T %(15%255)—36:5.2

e +2\% &-8a+12 ’—8a+12
e I NN B

(1) f(x)=—(x 5 1 1

(2) @-8a+12>0 £V, a<2, 6<a
a+2xva*—8a+12

CLailhl DD x T x=

2
VaZ=8a+12=v5 £ V. a=1, 7
3) ";‘ng“tmb%agsma X, m=f10)=Ta-78= —64 ZfELV. 2=a<8
”;2>5<rr;cm a8 DL A, m=f0) = —3a+2=—64 ZPELV. 8<a=22
X oT, 254522 e @®
BN T, a;2<0T&7b%a<—2 DL E, DFWEE R,
og‘”zglo\ FThbb-2=4=<18, DIV2=a=<18DEE, MA)=M)=M(18) —-1=M(a)=48
m§“+27&b%w§m<D;©m§ﬁg2@a§\MU$§M@§Mmm 48=<M(a) <76

2
FoT, -1=M(a) <76

%3 M
. 1 6 8 7 87 . . V7
sl = . — =7 ° - =9 . =
(1) FBXEFID. R 2 37 - /2, 4=2 7 sinZACB sinZ ACB 1
8

. 1 3
A=, cos ZBAC="g" cosZACB="

1 3
£oT. CA=4 '*+6'I=5

3
3
(2) AP=x&BLt, U4-2)+G6G-2)=6L1, AP=x="
3 7
WH A AC OFpiE M EBL & CM=CA-AM=5-75"=">
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, 9 3 1203
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logz 4 logz 2° 2
B f0% ITELERE g0 T B g0 =S5 - a-9= (-1
0=t<512BWVTC, w/MhIZg(1)=-9, AfEIZg(B) =7
(3) g=0%b, £F-2-8=0 0=i=5LD, t=4
logzx=4 X0, x=16

logs 2x=

%ZFFE

(1) e OREE an DEX LT DL,
a=35%0. a+2d=35 - @
=21 XV, a+9d=21 - @
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(2) <0 EHRDDIE. a<0 D2 b>0DE ETH 5D,
<0 &b e &, —2n+41<0 X V. #2>205
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3n n n n
(3) XCr=Xas-—21+Xam-1-2+Xay-0
=S| = =1

1-2(3%-2) +41] +é [—2(3kh—1) +41] - 2

Ms TM=
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60 21 60
NG =X Cet+ X (—C)
k=1 k=1 k=22
21 60 21
=>Cr— (Z Ci— 2 Ck>
k=1 k=1 k=1
21 60
=22 Cr— X Cy
k=1 k=1
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(1) y=-2x+4 2x2=30t%, y=-2
[OFHRERE, y-3=-2@-3) LD, y=-2v+9

r|—2x+9— (—x2+4x)}dx=ﬁx2—6x+9)dx:9

0

(2) ar*—12ax+36a= —2x+9 & L, ax’-2(6a—1)x+36a—9=0 DHHX% D L 3%,

D _ o el oy _1
1 (6a—1)*—a(36a—9) =0 a=
%x2—2x+3=0 x=3 BHEOEEILE, 3)

(3) Ci& xiihE OO x L, ©=0, 4
Cek x oz, 6, 0)
Ko pWkEE ST oL,

6 4
s=J i<x2—12x+36>;dx—J<—x2+4x>dx=i
5 3 3 3
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LOTHND AP SN B, ZFD72, BERMITLAE Y & hpz e, s s,
ATEREEO T A VA &6 RO ™7 4 v 20 JEGe U 7= 1ok
LC. THIBEGEIRWICHEE LSS, v
(2) PUEFROBE, TCRIZMBOEIEIZH 2 MHC & KiEh b M53) KMIKBIZ1IFHOT I /I, AUGH I F ¥ T
N e, TOLIID SR ERRT S, D20, T EEINIAFF =V ThHb, AUGH I F X IZxET 5 DNA
MlIZE & & W MHC % DR gsilie 2 5280 LTt L. OHRFERIIE TACTHLHZ 00, H2OTHMOX 2 LI F
EYS I SN B, FEASERL L 2 VBTN £ A b b, 7. RE
I BAMTIE EIOX 7 LA F FE#O8FEHDOTHRIEL T
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M4 RS RORMOLE ). BUSSE2T b I =0 2 L5k LK EOWER ORI 3CH 5.
ST, PAIZUADERY (g5 L. ZOWERES mol Th Y. T Fok LiAkEoW 20k 60950l T
27 224 L/mol
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M2 (2 KoL), e 21mol it s &, BT O HSOudImol 34> L. HeO (Z1mol ¥M$ 2 2 L sb b,
iz e OWEEZ x(mol) &35 &, H:0 =18, H:S04=98% 1.
1200 % 0.30 —98 x x
1000%1.20— (98— 18)x
Lo T, x =0.77mol

=025

mA
M3 ALFEMKSROBREOH I Y, 7 a,320010mol & KIEd 5 R 120.050mol TH V. 1L #F£0.030mol & 7K0.040mol 34 U %, 72N
12> TV A BHEOWE RIZ. 0.070—-0.050=0.020mol T& %
M4 M3, KPTRTEMERTHSHZ L ID, BRNOBREAAEOWEEOAFL. 0.030+0.040 +0.020=0.090mol TH %, L7zh3> T, K
DLIEN % p(Pa)E T 5 L.
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[N204]

OO MEAE CBBe ko
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M2 1) M7 VF VI, KMnOUKER THIAL SN A VKT VI E b, MBL TR R LD, IV MO T ZVETH L0 5,
ItEMBDo —F Ly ThHod,

VB
M4 At&WA CHs— CH(OH) — CHsH 5 FPIBAK L TEL AT VA v (7Faxy)CHs— CH=CH:D % 111342 TH % o
Z ZIZ5#E BrodM i LT U A W8 CHs— CHBr— CHzBr ® 4> -3, Br =80& V2027345, 7~ ¥70g % 54 U % CHs—CHBr—

70g xlg)

Jig =N =
CH:Br DRI % +(g) £ 5 5 Lo 42g/mol _ 202g/mol

x =33.66g =33.7¢g
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(2) AbpEiE. 2A1 +2NaOH +6H:0 — Nal[Al(OH)4] + 3He
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THbo ’
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S ICy T — A OIS IE ) A51030cm VA% B = & A 10x 10°Pa x%:zwx 102 x =264
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VA
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Many great authors can be imagined as living among the characters
in their works. Historical records reveal how these writers spoke, felt,

He never

and thought. But William Shakespeare is more
gave an interview or wrote an autobiography — of his letters
survives. What we know about his life can be told very briefly.
Shakespeare was born in April 1564. The exact date of his birth is
unknown, but he was baptizét‘llbn April 26 in the Stratford-upon-Avon
church. His father, John, was a prominent local man who served as a
town chamberla[{;z}and mayor. Young William attended grammar school
in Stratford, where he would have learned Latin — a requirement for a
professional career —and some Greek.

In 1582, William married Anne Hathaway. He was 18; she was 26.
At the time of their marriage, Anne was already three months pregnant
with their first daughter, Susanna. In 1585, the couple had twins,
Judith and Hamnet. Hamnet died before reaching adulthood, leaving
Shakespeare no male heir.

Even less is known about Shakespeare’s life between 1585 and 1592.
During that time, he moved to London and became an actor and
playwright. He left his family behind in Stratford. Although he surely
visited them occasionally, we have little evidence about what
Shakespeare was like as a father and a husband.

Several of his plays were written during this time, including The
Comedy of Errors, Titus Andronicus, and the three parts of Henry VI.
In those days, working in the theater was rather like acting in soap
operas today — the results may be popular, but daytime serials aren’t

recognized as serious art. In fact, many people were opposed to even

the dangers of going to plays.

But Shakespeare and his friends were lucky. Queen Elizabeth I
loved plays. She protected acting companies from restrictive laws and
gave them her permission to perform. Shakespeare wrote several plays
to be performed for the queen, including Twelfth Night.

After Elizabeth’s death in 1603, Shakespeare’s company became
known as the King’s Men. This group of actors performed for James I,
who had ruled Scotland before becoming the king of England. Perhaps to
thank James for his patronage, Shakespeare wrote Macbeth, which
included two topics of strong interest to the king — Scottish royalty and
witcheraft.

Unlike many theater people, Shakespeare actually earned a good
living. By 1599, he was part owner of the Globe, on(: of the newest
theaters in London. Such plays as Othello, Hamlet, and King Lear were
first performed there.

In 1610 or 1611, Shakespeare moved back to the familiar
surroundings of Stratford-upon-Avon. He was almost 50 years old, well
past middle age by 17th-century standards. Over the years, he’d invested
in property around Stratford, acquiring a comfortable estate and a coat
of arms.

II' Shakespeare didn’t give up writing. In 1611, his new play
The Tempest was performed at court. In 1613, his play Henry VIII
premiered. This performance was more dramatic than anyone expected.
The stage directions called for a cannon to be fired when “King Henry”
came on stage. The explosion set the stage on fire, and the entire
theater burned to the ground.

Shakespeare died in 1616 at the age of 52. Anyone who loves

Shakespeare’s plays and poems wants to know more about their author.

- — 1 — Al (%) — 2 — Al (3%

Was he a young man who loved Anne Whateley but was forced into a (5) ALOWEDSHEIL T, ROULFEOEMIHT 252 & L Tkd#ELLD
loveless marriage with another Anne? Did he teach school in Stratford, DE, HBODO~@®OhHps 1 0EY, v—7 LS, BEFSIE E o
poach Sir Thomas’ deer, or work for a lawyer in London? Who is the
“dark lady” of his sonnets? What is a mystery about Shakespeare or his plays that is suggested
in the text?

[FE1] baptize ~IZ¥tL%E ¥ (@ It is likely that Queen Elizabeth 1 disliked the play Macbeth

[##2] chamberlain £&H% although she usually enjoyed plays.

[£3] congregation fEENEZTY @ Tt is possible that Shakespeare married Anne Hathaway even
though he didn’t love her.

;ﬂé‘e‘ AN D b EL R b D%, KO D ~@ oy 1o ® It is unknown why Shakespeare often refused to work as an actor.
ﬁ% 0, v—=7 L s, BEFTIE m 3 (@ We don’t know why the theater caught fire during the premiere of
?E @ favorable @ mysterious (3 patriotic @ realistic Henry VIII.
[52)
- @ [ B |EARsoibEits b0t ko D~@ohrs 1@ 6) ALOWFEELLLOE LTROEUL LD, KO D~DOhHs 1
?é ULv=sLasv. WETSE [2]. oY, v—s Lasv. BEEH: [6].
izi @ if only two 2 more (D James I found the topic of witches dull.
éﬂ; @ not even one @ only three @ Queen Elizabeth I supported theater groups.
(3 Shakespeare brought his family to London with him.

)ﬂé (3) T#i#B(C)earned a good living (23 T VKA KT D%, KO D~ @ William Shakespeare and Anne Hathaway had four children.
b Dot 1 ORY, <= Lk s, BEFEE [3].
ﬁé (D earned a small amount of money (7) COXEDOZA MVELTRDBYLRLDE, ROD~@ ohips 10
¥ 2 had a big bank account O, ¥v—=7 LA s, EFTI

(@ received a large income (D A Brief Biography of William Shakespeare
;HT)'{ @ was paid in gold coins @ Kings and Queens Who Liked Shakespeare’s Plays
;; (® Shakespeare’s Most Famous Plays
B (4) |I| AN HRLEL 2L D%, KO D ~@ DHrs 1o @ William Shakespeare’s Family
i O =y L se, BEESE [4].

@ Afterwards (2 But (3 Maybe @ Therefore

Al () — 4 — Al (3)
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Thin Walls

Jack: So, you know that I said I wasn’t sure about meeting up next
Saturday.

Gareth: Yeah, you said you were waiting to hear from your sister or

something, right? Something about moving house?

Jack: Yeah, she and her husband moved house a few weeks ago and

we are all going round for dinner on Saturday night.

It’s going to be me and mum and dad and my brother William.
Not a big event or anything. They just want to have us over

and show off the new place.

Penny: So, is that the first time youll have seen the new place?

[e ]

Jack: Yeah. Well, actually no. I did go over there on the day they
moved in, you know, just to give them a hand with moving

boxes and stuff. But this will be the first time since then.

Gareth: And what’s it like? Is it nice?

Well at least I thought so, but I didn’t say anything.

Penny: Well, a lot of places these days are quite small. Especially new

houses. A lot of those old Victorian-style family houses were

really large. II'

Gareth: Yeah. I know someone who lives in one of those. You know
Richard from work, that guy who is really into skiing and
snowboarding. He always goes on ski trips in February and

March every year.

Penny: Oh, is that the guy we bumped into by chance when we were

at that fireworks display? -

Gareth: Yeah, that’s him. Well, anyway I went over to his place one
time. So, like, on the outside it looks like a really nice old
Victorian house. But it has been divided into like four or five

apartments. Each one is kind of small.

Penny: I know, my friend Lucy used to live in one of those kinds of
places. The ceilings were really high and the main room still
had one of those lovely old fireplaces, but the kitchen and
bathroom were just converted rooms and they were really small

and narrow.

Jack: And another problem with those kinds of places is the thin

Sometimes you can hear people speaking.

Jack: Pretty nice. You know, it's quite modern and fashionable. Gareth: That reminds me of this hotel I stayed in once in London. It
— 5 — Al (%) — 6 — Al ()
wasn’t a purpose-built hotel. (D But I guess the whole row of houses had been sold off to a
developer and converted into a hotel.
Penny: So, not like some big modern concrete building? (2 But they are usually split up into smaller flats these days.
(3) He’s got long black hair.
Gareth: No, it was like one of those really big terraces. Like, it had @ It's a bit small though, to be honest.
originally been a row of town houses for really rich people. ® Like, have you been over there before?
(® Well, this one must have been done cheaply.
(@ You know, kind of like a housewarming party.
Jack: Yeah, there are a lot of those kinds of places in London. Some ® You know, you can hear your neighbours moving around all the
of them are okay. time.
Gareth: It looked okay from outside and the front desk and
reception area were really nice and kind of expensive looking.
But the room was absolutely tiny and worst of all, the walls
were so thin. Like I could hear the people in the next room
every time they spoke.
Penny: Oh, no! That’s terrible. Were they really noisy?
Gareth: Well, I don’t think that they were particularly noisy. They were
just talking normally. But the sound just carried so easily. I
could hear their television and when they used the shower, it
was s0 annoying.
-7 — Al (®) — 8 — Al (39
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M ®xow~©o ~ CAND DI L #ELRFEN %, € (5) in Boston, Steve visited his grandmother.
NEND~DOhs 1 OFOEY, v—27 Lasw, @ Arrival @ Arrived

% by ~ o 3 By arriving @ On arriving
AL [20] o

(1) You will find the word “philosophy”-under “P” in your

dictionary. (6) Sales were down last month they worked hard.
@ have listed @ list (D despite @ for all ® if @ though
® listed @ listing s [21] o
stz [16] .
(1) Sue likes Bill [ 22| his failure.
(2) It's our wedding anniversary next Friday, and by then we @ all the better for @ all the more
married for twenty years. 3 as much more @ nevertheless
@ are @ will have REES L . o
@ will have been @ would have
Jiias et (8) It was because of the storm the trains were delayed.
@ that @ until @ what @ when
(3) She was seen - into the concert hall with her security TRER I @ o
guard.
@ go @ going @ gone @ went
s [18] o
(4) He is any more.
@D so tired as to walk @) so tired that he walks
@ tired enough to walk @ too tired to walk
i [19] o
N — 9 — Al () — 10 — Al (%)
IV &0~ @6 oEAFRONEEFET LI ( ) NOREZEW~EEZ T8, (6) FA LI ZZRT LS ENEIEEEDN DS S L ilEH L7,
ZOPTIFEHE6FHIC 2L LTRDELR D%, ThZNO~D D 1 (U emphasis @  how ® s @ it (% meaningful
PRSI OFORY, v—7 La &, MEFTIE ~ N ® on (@ put) to learn psychology.

T3 e [34] . 670 [35] -

3 1) FLA Y —BHFOREERICE 5 LD ETHETED,

?‘}; Tracy (U blamed (2 exposing @ for @ her (& herself
Ijlg © husband @ to) danger. (EEME b))
Ed s 3N (28] 6 [25]
# T A

i (2) BRI ASDTATHRIEN 2 & CF S LRI oW THIS 2L,

ﬁl{ She is (U by (@ caused 3 ignorant @ of (5 she
" ® the (@ trouble) being late for the flight.

= maEEIE3 e [26]. 6% H [27] .
e (3) BHLRIDORFETIZBWT—FERELR HEZIX T2,

% What is (I goal @ important @ in @ most (6 the
) ©® university (@ your) life?

weaEs s [28], 6% [29] .

() HR7X2OWREHICEEAL, AEOKEH £ TICRNT 24650550 £5.

You need to (1) and (2 application 3 complete @ form

o ® it ® the (@ turn) in by next Wednesday.
mamsasEn (o], own [31].
%

c
H

(6) ZOHFVRIESOIRELY BT o LB LN,

This blue dress (U far (2 fashionable (3 is @ more

® one (® than (@ that).

s wn (] 6w [w)].

— 11 — Al () — 12 — Al (3)
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Li Shen, a young Chinese manager, eagerly accepted a job as a
marketing manager for French multinational L'Oréal after earning her
MBA at a prestigious European institution. Working at L’Oréal’s
Shanghai office, Shen’s excellent English and acceptable French gave her

a feeling of when working with her European colleagues. Shen

recalls, “I hadn’t actually registered the cultural gap between myself and
my French colleagues. After all, I studied for several years abroad, and I
am much more international than most people in China. I like to feel T
am able to easily move from one cultural arena to another.”

After a few months, Shen was invited to come to Paris and present
her ideas about how to tailor a marketing campaign to the Chinese
market. “The company invested a lot in bringing me to the meeting, so I
prepared my presentation tirelessly,” she recalls. “I spent all thirteen
hours of the plane ride from Shanghai rehearsing each slide so that my
points would be polished and convincing.”

There were twelve people in the meeting, and Shen was the only
non-European in the group. Shen’s ideas were clear and her preparation
had been meticuloﬁg1 ]But she was taken aback by the challenges thrown
at her by her French colleagues. “It started with a question about why I
had chosen to change a specific color in a print ad. As I explained my
rationa[i‘ef anrious members of the group began to challenge and question
my decisions.” Shen felt attacked and humiliated. “But mostly I felt
upset with myself,” she says. “They obviously did not feel that I was the
marketing expert that I claimed to be.” Shen did her best to keep her
voice steady through the presentation, but she admits, “In truth, I was

almost in tears.”

(B]

When the meeting finally ended, Shen gathered her things quickly
and made a dash for the door. But before she could escape, she had a

surprise. “Several of the participants, the very ones who had just
SUIprise

challenged me in front of the group, came up to congratulate me,” she

says. “They commented on how polished and interesting my presentation
was. And at that moment, I realized I was much more Chinese than I
had thought.”

The concept that the Chinese call mianzi, or “face,” exists in all
societies, but with varying levels of importance. When you present
yourself to others, you offer a persofléx]that reflects what you publicly
claim to be. For example, when I address a group of international
executives, I present myself as a professor specializing in cross-cultural
management, implicitly c]aimingmexpertise and skill at leading large
groups of executives. So if a parﬁcipant publicly suggests that I don’t
know what I am talking about—that my expertise is scanty and my
leadership skills are weak —1 “lose face,” experiencing a sort of public
shame. 7

(4]

In Confucian societies like China, Korea, and Japan, preserving
group harmony by saving face for all members of the team is of utmost
importance. Raised in this cultural setting, Shen was shocked by the
willingness of her French colleagues to challenge her ideas in a public
forum. As she puts it, “In China, protecting another person’s face is
more important than stating what you believe is correct.”

After returning to China, Shen spoke to several European colleagues
about what had happened at her presentation in Paris. “One of my
French teammates explained that students in the French school system
are taught to disagree openly.” Students in the French school system are
taught to reason via thesis, antithesis, and synthesis, first building up

one side of the argument, then the opposite side of the argument, before

-2 = A2 (B

coming to a conclusion. Consequently, French businesspeople intuitively
[E5]
conduct meetings in this fashion, viewing conflict and dissonance as

bringing hidden contradictions to light and stimulating fresh thinking.

[# 1] meticulous HMiHSIZE TAHAER - 7=
[i£2] rationale HGAYHIL

[ 3] persona i

[i£4] Confucian fHHD

[7£5] dissonance ZiiFll

AL O b
v—sLase, w1

@  confidence @ confusion

RO D~ @ 05 1 DD,

@) decency @ disappointment

(2) F#ES (B) surprise 2SR TNF ISR BT VL OE, KO D ~@D Ohhs 1
DY, v—7 LaEw, REFTIE

(D Shen found herself to be a true native Chinese.
(2 Shen’s colleagues gave her an interesting presentation.
(3 Shen’s decisions were challenged in front of the group.

@ Shen’s French colleagues praised her presentation.

(3) PR (C) expertise DETEHRICH LTV D%, KO D~ @ OfFHs 1
SRV, v—2 Lnsv, WEEE[3]
a high level of knowledge

S)

®

9

a specialist in cross-cultural understanding

competence in giving a presentation

®

possibility to manage a business

— 3 — A2 ()
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(4) FHH D) lose face (1T 5 MEE LTROELE 0T, ko D~®
DG | DR, w2 Lk s, BEFEE [4]

(D fail to find hidden contradictions

(@ feel attacked and humiliated
(@ pretend to be a professor

@ turn pale with shock

(5) ALDODWEAELZZLOL LTHbELLL0E, RO D ~® s |

Y, v—s Lksv. BEESE [5].

(D Shen spent thirteen hours a day to prepare for her presentation.

(2 Shen’s presentation was successful though she had insufficient
time for preparation.

(3 Shen was embarrassed because her French colleagues raised
questions about her presentation.

@ The investment of the company was so large that Shen was not

allowed to make a mistake in her presentation.

(6) ALONELBRLEVSLDE, ko D ~ D Olhs 1 OBY, v—7 L
v, EEE[6].

(D Chinese people insist on what they believe is correct in meetings.

2

(2 French people are eager to give opposite opinions at business
meetings.

(® In China, people tend to preserve group harmony.

@ In the French school system, students are taught to disagree

openly.

— 4 — A2 (39
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Common Mistakes in a Presentation
Conflicts in a Business
Conservative Colleagues in France

Cultural Differences in a Business Meeting

I xozEomo ~ LANBOIRLEN G S O%,
DD~ @b | DFORY, TRENT—2 LAV, £5, MU
Lz A ETE [8] ~ [15] T WS LW LES OB
Wi~ —2 L sw,

Online Support

Zack: 1 like the design on the cover of your folder there. It looks
really unique.

Oh, thank you. Yeah, I wanted to make it stand out.

Carla:

Zack: Wait a minute, are you saying that you made this yourself? I
thought it was some kind of professional brand or something.
Let me see.

Carla: Yeah, I just printed it out from my computer and pasted it on

the cover of my folder. I love designing things. II' It’s

really easy to use. You know like, you can select colors and

different textures and shades and stuff.

Zack: Wow, that’s really impressive. I like all of these flower designs
around the edge and the figures are so cute. And this is all
from your imagination, right?

Carla: Yeah, I love drawing and designing things. I mean, I sometimes

design and print birthday cards and things like that.

— 5 — A2 (%) — 6 — A2 (39
Zack: So, this app that you use, is it free to download or is it Zack: Well, it’s this series called Mysterious Maze.-You
expensive? Like, I know that some of those professional know, you have to guide your character around and solve
illustration apps can be really expensive. puzzles and find hidden treasures and stuff.
Carla: Well, actually, the one that I use was free to download. The Carla: Oh, T've heard of that game, but I've never played it.
first version that I used was about five years ago and it was
pretty basic. You know, like you can do 3D shapes Zack: Yeah, it was really popular a few years ago. Anyway, I was
automatically, or animations and stuff like that. stuck on this one level. My character had to try to escape from
this underground tunnel and I just could not figure out how to
. . 20 Tike i MY
Zack: Did you teach yourself to use it? Like, just learn by using it? do it. T went round and round for ages. Finally, I gave up and
went online and found the answer in about two minutes. There
Carla: Pretty much. I mean, when I first downloaded it, I wasn’t sure d d th had &
was a secret underwater door that you had to use.
how to wuse some of the functions. Once you
understand the basics it’s easy enough to figure out. .
Carla: So, you got out in the end.
Zack: Right. It’s so convenient these days. As soon as you need to find
. . . . Zack: -I mean, the whole purpose of those games is to try
out how to use something, like do something with a text
. . . . and work out the puzzles yourself.
document or alter an image, you can just go online and there is
usually a video teaching you how to do it.
(D But they keep upgrading it and it is really good now.
Carla: I know. Like I was trying to work out how to use the shadow @ T used to do a lot of drawing and painting by hand but these days I
function on the illustration app. You know, like add a shadow use an app on my computer.
A e 1 .
on a three-dimensional object like a cube or pyramid shape. & It's like an exploration and puzzle game.
- Then I went online and there was this fantastic video @ It was a little bit tricky at first and I was having trouble in getting
telling you how to do it. it just right.
(® Or, like, you need a really top-level computer to use them.
Zack: That reminds me of when I was playing some video games and ® Then I watched some tutorials online.
1 got stuck. (@ Yeah, but it felt a little bit like cheating.
® You know, make it easy to spot.
Carla: Oh, yeah, what kind of video games?
-7 — A2 () — 8 — A2 ()
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m %o (171 ~(8) D ~ II' ZAND DI ELR5E %, € (6)7 The police - no one enter trhe room. ?‘i
NZN O ~@DOHFHs 1 OFOY, =27 LS, @ allowed @ let @ prevented @ prohibited E
stz [16] ~ [23] . W
(1) Harry is very lazy. Thats [__16 | T don't like about him. (7) Tt grew colder |22 the approach of winter.
@ because @ how @ what @  why @ by @ for @  through @ with

ey [16] . T [22]

(2) Bonny is always complaining that she can’t live on a (8) T am ten minutes late because I overslept. If my phone at
salary. seven o’clock, I might still be in bed now.
@ bit @ few @) priceless @ small @ hadn’t rung @ hasn’t rung

T [17]

@ wasn’t rung

maEr (23]

(® shouldn’t ring

(3) Should we visit Kyoto, [ 18 |i

and shrines?

@

famous for many old temples

(D about which @ in which

3 where @ which

(4) Once she starts talking, her.
(D it is no use of stopping @ it is to stop
3 there is no stopping @ there is no use of stop

e [19]

(5) - seems complicated at first often turns out to be simple.
@® Al @ It 3 That @ What

e [20] .

— 9 — A2 () — 10 — A2 () R
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IV &0 ()~ 6 DEAHFRONELFET LI () NOBEESKRHE, (6) 777 Y EIZBFDEED ) RIERALUIAL dp o 72e
ZOPTIFHLE6FHIZ 2L LTRDELL2IDE, ThZNO~D D Professor Brown did (1 I @ like @ not @ proposal
s 1 DFORY, v =27 LS, AT . ~ B % that ® the (@ unusual) made.

wsEei 3 [a] . 6%

(1) EERERHFIIIEC 2> TRo LT o 72,
Not (O  conference @ did 3 eleven @ international
% oclock (® the (@ until) begin. (JEEME BbY)

w3 E [24] . 6 %0

(2) oD R/l bIZLELRYMERETEDPIZOVTIIHEETE 2V,
I cannot be sure () ability @ of @ supply @ their
® to (® with (@ you) the necessary goods.
wsTEIE3EA 28] 6%

(3) »LtzizToORHE

ZHEXT IS S B LED D Do Yo

It (U at @ be @ essential @ is (& present (© that

671 [29] -

@ you) the meeting.

AT I3 EN

(4) I v = VMRS 2 B ko T 5
Michelle (D a @ affed @ could @ new & not ?é
©® purchase (@ to) pair of shoes. e

B 3 7 [30]

(5) BED=, FA7zHIZEHOMD ) ICBER ThitcR L 2% b koo i}é
We had to travel by (U air @ by ® due @ instead b3
&

® land ® of (@ to) strong winds.

LTS DAFEE 30

. 670 [3].
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The Grand Canyon is one of the most breathtaking natural wonders
in the world and a global tourist phenomenon attracting millions of
visitors a year. Located in the state of Arizona in the United States, it
is a deep and vast canyon carved by the Colorado River over millions of
years. This magnificent canyon stretches for about 277 miles (446
kilometers) and reaches depths of over a mile (1.6 kilometers).

The overwhelming size of the Grand Canyon is difficult to

comprehend you see it in person. Standing at the edge and

gazing out into the canyon, you are struck by its vastness. The canyon
stretches for miles in every direction and standing at the edge, you
cannot help but feel a sense of amazement and wonder at the scale of
nature’s creation.

In addition to its size, the Grand Canyon is known for its
remarkable beauty. One of the most striking features is its colorful rock
formations. The colors range from lively reds and oranges to soft pinks
and purples, creating an exciting mosaic that changes with the light of
the day. As the sun rises or sets on the horizon, the canyon walls are
lit up in a warm, golden glow, creating a truly magical sight. These
moments are not to be missed and are often described as spiritual
experiences by those who witness them.

One of the most remarkable aspects of the Grand Canyon is its
history. The layers of rock that line its walls tell a story that spreads

over millions of years. Each layer represents a different era in the

— 1 — B (i)

Earth’s history, with the oldest rocks dating back nearly two billion
years. Each layer tells its own story of ancient oceans, mountains, and
shifting rock formations.

its desert environment, the Grand Canyon is home to a
surprising diversity of plant and animal life. From the California condor
— the largest bird in North America —to the delicate desert wildflowers
blooming along the trails, the canyon is full of life adapted to its unique
ecosystem. Seeing wildlife in its natural setting adds an extra layer of
fun and excitement to any visit.

Visiting the Grand Canyon offers a variety of ways to experience the
power and beauty of nature directly. Hiking trails wind their way
through the canyon, offering both beginning and experienced hikers the
chance to discover its hidden treasures. If you don’t want to walk, you
can ride a mu[l’gélong these trails down to the bottom.

In addition to hiking and trekking, visitors can also experience the
Grand Canyon from the water. Rafting trips along the Colorado River
offer a different perspective on the canyon’s beauty. These trips range
from calm and gentle floats to fast-paced adventures.

For those who prefer a more leisurely experience, there are plenty of
opportunities to experience the magnificence of the canyon from the
comfort of the top. Numerous overlooks and viewpoints offer panoramic
views of the canyon for photographers, allowing visitors to be amazed at
its vastness without wandering far from visitor centers with restaurants
and gift shops.

The best time to visit the Grand Canyon depends on your
preferences for weather and the type of activities you want to enjoy.
Whether you prefer the bright colors of spring, the long days of summer,
the peacefulness of fall, or the quiet beauty of winter, there’s something

different to experience all year round.

— 9 — B ()

The Grand Canyon is a truly awe-inspiring natural wonder that
captivates the imagination and inspires wonder in all who visit it.
Whether exploring its depths or admiring its impressiveness from the
top, a visit to the Grand Canyon is an experience that will stay with

you forever.

[[E1] mule Z/% (0/3k B

AN B DR BLRFHE, KD D~ @ Ol 1 DR,
s L se. BEEIE[1].

@ after @ because @ since @ until

@ [ B |EAhso kb MLLENE KOO~ DOkES 123
0, v=7 Lasv, BEFTIE

@ According to (2 Because of

(3 Despite @ Except

B) ZOXTDOYA PVELTRDELLEDE, KO D~ D ohnrs 1 2%

UL v Lh S, REESIE

@O A River Runs Through It: The Role of the Colorado River in
Creating the Grand Canyon

@ Exploring the Grand Canyon: Nature’s Majestic Wonder

(3 Nature’s Masterpiece: The Wildlife Wonders of the Grand Canyon

@ The Grand Canyon: A Symbol of American Identity and Heritage
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1. What is one reason why the Grand Canyon is considered a
spiritual experience by some visitors? T E o

(D The combination of light and color.

(2) The opportunity to hike and explore.

(3) The presence of diverse plant and animal life.

@) The vastness and scale of the canyon.

2. What visitor activity is NOT mentioned? AR E o

(U Hiking and trekking.

(2) Photographing scenery.

(3 Rafting along the Colorado River.

@ Volunteering as a tour guide.

3. What can be said about the layers of rock formations in the

msEs [6].

(2 They represent different eras in Earth’s history.

Grand Canyon?

(' They are all the same age.

(3 They tell a story of ancient people.

@ They were formed suddenly and unexpectedly.

4. What is true about the Grand Canyon’s popularity as a tourist

destination? REFTIE

(D It attracts visitors from all around the world.
(2) It is considered an overrated attraction.
@ It is not well-known outside of the United States.

@) Tt is only visited by locals and residents of Arizona.

4 — B (B)



I wozisomo ~ - AN DIiRbEL b D%, % Hazel: T'm sure you're not that bad.
DD~ OHHPS 1 OFOEY, ZRENY—7 LeSv, 4B, HLLTIE
—FELMIERTEA MEESIE ~ 2T LR CE S oM Maya: Oh, I am. You know, everyone always says that
W~ —2 L Swv, they’re no good at singing, but in my case, it’s absolutely true.
Singing and Other Talents Hazel: But you like singing, right? I mean, everyone enjoys singing,
don’t they?
Maya: I was just watching some videos online the other day and I
found this really amazing singer. Maya: Well, yeah. I mean, I like singing along when I'm in the car or
at home alone, but I hate singing in front of other people. It’s
Hazel: Yeah, sometimes you can discover all kinds of good stuff just by too embarrassing.
browsing and looking at the recommendations or ‘up next’
window. Hazel: 1 tell you who is a good singer. You know that friend of Jake’s,
Melinda? Melinda Scott.
Maya: So, yeah there was this really amazing singer. She’s called
Brianna Reese. II' She’s just fantastic. Maya: Oh, yeah. She’s got really long red hair and always wears black
clothes.
Hazel: Oh, yeah, I know her. I first heard of her when she did the
theme song for that drama last year. You remember, the one Hazel: Yeah, that’s her. Well, we were at a birthday party last year
about the young couple who meet at university and then get and we went to karaoke, and it was amazing when she sang. I
together years later. mean, it was just way better than everyone else. I think she
said that she had voice training lessons from a professional
Maya: Oh, was that her? coach.
Hazel: Yeah, she has an amazing voice, doesn’t she? Like, so pure and Maya: Right. I mean, I think that people can be trained to be better
clear. singers, but you have to have some basic talent to start with. If
you want to be really good or be a professional or something
Maya: I know. I'm so envious. I can’t sing at all. Like, I'm just really, like that.
really bad.
— 5 — B (i#) — 6 — B G#)
Hazel: I think you're right. Even as a kid. You know, he can (D But you were right about the season.
just calculate things in his head really easily. So, when he went (2 He could just do it, without really thinking too much about it.
to university, he studied mathematics. He never had any ® 1 mean, my brother has always been really good with numbers.
problems with his homework when he was young. @ 1 think she’s originally from Ireland or Scotland, but she lives in
America now.
Maya: Yeah, I think some people are just good with numbers. You (® 1 thought she sounded familiar, but I didn’t realize it was the same
know, they just have some basic talent. So, what’s your talent, person.
then? Is there something you are good at? ©® Like, it's kind of a joke in our family how bad I am.
(@ Somebody told me that she trained in classical opera for a while as
Hazel: I tell you one thing that I am good at: remembering birthdays well.
and anniversaries. I don’t know why, but I just seem to ® You know how sometimes just random stuff appears as a
remember dates really easily. recommendation.
Maya: Go on then. When’s my birthday?
Hazel: October tenth, right? Same day as my cousin Beth.
Maya: Wow, you really do remember birthdays, don’t you? I'm sorry,
but I can’t remember when your birthday is. I mean, I think it’s
in June or July, right?
Hazel: Ha ha. No, it’'s August. August twenty-eighth. -
Maya: So, it’s next month! Let’s do something. We'll get some people
together and go out for a nice meal or something. But not
karaoke, please!
— 7 — B (%) — 8 — B (#)
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M ®xow~©o ~ IZAND DI b EL 25E %, € (6) The novel II' more than nine million copies worldwide over
NZN DO ~@DOHHs 1 OFOY, v—2 LaSwn, the last two years.
JFET T ~ o (D had been sold 2 has sold
@ sells @  was sold

(1) reasons you may have, bullying someone is not a good fp . o
thing.
(D However (@ Whatever (3 Whenever @  Whoever (7) It - that many innovative ideas started in coffee houses.
2 aE b . - (@ has heard @ heard ® is said @ saying
et [22] .
(2) T suggest - to popular tourist spots in the early morning.

M )

D go @ going 3 gone @ (8) The accident robbed my daughter her sight.

@  from @ of @ out @ to

s (23] -

(3) T will let my son play video games if he [__18__| his homework.

@ finish (2 finished (3 finishes @ will finish

s [18] .
(4) The tourist told us that she the museum before.

@ had visited @) was visited

@ would have been visited

T [19] .
(5) What would you bring with you if you live alone on a

desert island?

3 will have visited

@® will @ were @ were to @ would be to
e [20] .
- — 9 — B (%) — 10 — B (#)
e
o
o
*
IV &0~ 6 0HAFEONEEHET LI () WOBEESKRHE, (5) ZoHEtE, FEBEHRIZTF - PEAZVILEBO T2,
ZOPTIFEHE6FHIC 2L LTRDELR D%, ThZNO~D D The nutritionist (1 after 2 dessert (3 every (@ having
Fs 1OFORY, v—27 LAaSv, 7270, (DTS 2785/ T ® night ® not () recommends) dinner.

RLCH ) 5. WEmFE [24] ~ mwameswawn [2]. w0 [8].

“

f}; (1) HRIEOHFIIOVTHINEZ LIFTRT, ZOFFEHIIHNTH) F (6) HLIZBWT, LROWEEE 2 % 15E LIFET 2 I EE 2 TR L LTHY
Ijlg 3o Hit7ze

Ul (@ about @ everything @  know @ need ® to In ancient times, oral stories () as (2 employed (3 important
— ® you (@ your) work is written in this handbook. @  method ) most ® the (@ were) of conveying and
% weEs s 4] 6w E [25]. preserving ideas.

% waEHEsHE (3], 6 [35] .

L (2) ZOBBAFBOALIZ ENITEDEEE L7125 L0 %D O3

= W72

— It's (D early @ how 3 much @ of & say ® to (BLFEMIE BDY)

=
®E

(@ too) an impact the film has had on our culture.

mamsEsEd [26] . 6 wn [27]

c
H

SEFE

(38) ZOAROWHY, BROBSGEFOKRE Y 72o7207d Lk,

The publication of the (0 been (@ book () have @ may

5) ©® start (@ the) the modern environmental movement.

wamEsEn [28] . 6w [29]
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() vz Ry bHPAL OHFEFI SN TV 0%, ZORIHIMIL T
fit 5

c
H

The article (1 are @  explains @  how @  over

) people’s ©® robots (D taking) jobs.

wams s [2], 6%0 [31].
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In today’s digital age, media streaming has become the main way
that we get entertainment. From movies and TV shows to music and
podcasts, media streaming offers a wide variety of content that can be
accessed instantly and conveniently.

Media streaming refers to the process of transmitting digital content,
such as video and audio, over the internet in real-time. Unlike
traditional methods of distribution, such as physical discs or tapes,
media streaming allows users to access content on-demand, without the
need for physical storage or special playback devices. With just an
internet connection and a multifunctional device such as a smartphone,
users can stream their favorite movies, TV shows, or music anytime,
anywhere. This convenience has made media streaming increasingly
popular among people of all ages and backgrounds.

One of the key reasons for the popularity of media streaming is its
convenience. With streaming services like Netflix, Hulu, and Spotify,
users can access a large library of content with just a few clicks. People
no longer need to purchase or rent physical media like CDs and DVDs,
and they no longer need to go to specialized stores to get them.
Watching a new movie or listening to the latest hit song can be done
without leaving their house.

Another benefit of media streaming is the flexibility which it offers
in terms of content consumption. Unlike traditional broadcast schedules,

which dictated when television shows could be watched or when certain

— 1 —

types of music could be listened to, media streaming allows users to do
this on their own terms. They can watch the latest episode of their
favorite TV show when they have time, and they can even watch an

entire season of a TV show in one sitting.

its convenience and flexibility, media streaming has also
played a significant role in creating new stars in the entertainment
industry. In the past, people only could become popular and earn money
by being an actor or musician with the permission and support of a
media company. Now, anyone can upload their songs to Spotify or their
films to YouTube. Streaming media has made it easier to become
successful in the entertainment industry by providing opportunities for
independent filmmakers, musicians, comedians, and other content
creators.

However, despite its many benefits, media streaming also presents a
number of challenges and concerns. For example, many people now
struggle to find TV shows and movies that they like. With the large
amount of content available, users may find it overwhelming to navigate
through the options. They now suffer from choice overload and choice
indecision. When there were only a few TV channels and only a few
radio stations, it was easy to choose. Now, it often takes longer to
decide what to watch or listen to than it takes to watch it or listen to
it!

Furthermore, more and more streaming services are using licensing
agreements for exclusive content. This has led to a problem where lots
of content is not easily available. For example, before media streaming
was widespread, a rental video store had all the content from all of the
providers. Now, movies and shows are often only available on certain
streaming sites and wusers find themselves having to subscribe to

multiple services to access all their favorites. This can lead to increased

— 9 —

costs and subscription exhaustion.

, most consumers still feel that the benefits overcome the
disadvantages and still want media streaming. It has forever
transformed the way we consume entertainment, and as technology and
consumer preferences continue to evolve, media streaming will
undoubtedly play a central role in shaping the future of entertainment

for generations to come.
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O, == LS, BEESE

@ All of a sudden @ But in general
@ In other words @) What is worse
(8) ZOXFEDYA PVELTROIEELLDE, KO D~ D Ohrs 108
Uv—s Lasv, WEERE[3].
(D Exploring the World of Media Streaming
(2 Mastering Streaming Media in the 21st Century
(3 The Science Behind Streaming Media

@ Understanding Traditional Media
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() RLOWNEEELZZLOL LTHbEL LD 0%, RO D~ @ Oohrs 1
oY, vy La s, BEREE [4].
(D Media streaming allows users to access content on-demand without
physical storage.
(2 Media streaming does not permit users to watch TV shows and
movies.

@) Media streaming has a limited variety of content for users.

®

Media streaming has restricted the chances for people to get
started in the entertainment industry.
(5) AXOWNEPLHELT, KO 1~30RFEOUMISHT %2 L LTRD
HABRLDE, TRNENO~@OHhsH 1 2FT0mY, v—27 Ladwn,

1. What is one challenge or concern associated with media streaming
mentioned in the text? AT

(' Media streaming has caused internet service to slow down.

3
©

Media streaming has led to higher prices for consumers.

3 Users find it difficult to watch TV shows and movies when they
want.

@ Users find it easy to navigate through the large volume of

content available.
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2. What can be concluded about the impact of media streaming on I %xo&womo ~ IANDDIR b LR L DR, #
traditional methods of content distribution? AT 1 E o DD~ OHHp5 1 OFOEY, ZhEh~Y—7 LeSv, &b, WL
(D Media streaming has made traditional methods of distribution —FE LML FE A REFTIE ~ @ T, ZEMES LR U OME

feel less convenient. Wz~ —2 LA s,

(2 Media streaming is not as reliable as traditional methods of
distribution like physical discs or tapes. Being on Time
(3 Traditional methods of distribution are still more popular than
media streaming. Connie: Hi guys. I'm not late, am I?

@ Traditional methods of distribution have adapted and integrated

with media streaming. Linda: No, actually, I think you are a bit early.

3. How has media streaming impacted the opportunities for Gerry:  Yeah, no problem. It's no problem waiting when we’re just
independent artists and creative people? TRET 51 sitting here having a cup of coffee. II'
(D Media streaming has doubled the amount of content that
independent creators can make. Linda: That’s true. You know, I don’t really mind if people are a bit
(2 Media streaming has made it harder for independent creators to late for a casual meetup like this. Like, we're just hanging out,
succeed. chatting and drinking coffee. It’s no big deal if youre not
(3 Media streaming has made it more difficult for independent exactly on time.
content creators to contact each other.
@) Media streaming has provided new opportunities for independent Connie: Thanks. Yeah, I know it’s pretty casual, but even so, I like to
content creators to make money. be on time. Even though you can call or text people if youre

going to be late because of traffic or a train delay, I still think
it’s important to try to be on time and not keep people

waiting.

Linda: I know what you mean. It doesn’t matter whether

it’s some casual meetup for a coffee and a chat, or whether it’s
some important thing. He’s always late. I mean, like every

single time.

Gerry: Same here. I know a few people like that. When I was at Gerry:  Yeah, you're not wrong, but sometimes I feel a bit guilty about
university there was this friend of mine who was always late being so lazy.
for class. Especially if it was the first period starting at nine

o’clock.

Linda: Ha ha, I know! I remember when I was a teenager and
sometimes my mum would get so angry with me. I mean, on a
Connie: Oh, 'm a bit like that. I mean, like it takes me about an hour Saturday or Sunday or during the holidays I'd just stay in bed

and a half to get ready in the morning. You know, wash my until lunchtime or even later.

face, have some breakfast, do my hair and put on some

makeup.

I like to go at my own pace. Gerry:  Same here. I mean, I can see why. Like, I used to

sleep so much when I was a teenager. I guess that when

ERE |

e

Gerry:  How about you, Linda? How long does it take you to get ready you're that age, you just need a lot more sleep.

in the morning?

=

(D Before I realize, it’s lunchtime and I'm still sitting around in my

— Linda: Well, it kind of depends. It probably takes me about pajamas!

i

tqf an hour. But if it’s just some social thing, like on a weekend (2 Her excuse was that it always took her a long time to get ready in
or something, I just take my time. the morning.

SEFE

(3 T hate rushing in the morning.

Gerry: That’s the same as me. I'm really surprised sometimes on a @ 1 mean, if ’'m going to work, I need to get ready properly and look
)ﬂé weekend. Like, I'll get up in good time, but if I don’t have any professional.
5 plans, or no plans until the afternoon, I just waste the whole (® 1It's not like were standing outside in the rain, or we have a train
ﬁé morning. to catch or anything.

5 ® Tve got this friend Simon, and he’s always late for everything.
Linda: Exactly! I get up at, say, nine o’clock or something and then (@ My mum used to complain about me staying in bed so late as well.
Mi’(‘ just drink coffee, check some messages or emails, watch some ® We said to meet at about four or four fifteen.

R
2l

videos or something online.

HESESF

Connie: I think everyone is a bit like that. I mean, the weekend is a
time for relaxing and just taking it easy, right? Nobody wants

to be in a rush for no reason.

— 7= D — 8 — D
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M ®xow~©®o ~ II' AN DIk b L 5%, € (6) Sand is the material - glass is made. %
1

NZN O ~@DOHFHs 1 OFOY, =27 LS, @  from which @ in which E

e [16] ~
(1) Bill was the only student who to give the correct answer.

B 3 on which @ which

@ failed @ fell ® mistook (7) Alice left the engine - while she was talking.
@ for run @ ran (3 running @ was run
waf [22] .
(2) He used to earn as he does now.
@ as much twice money @ as twice much money (8) Most people are, quite understandably, fairly - of new ideas,
@) twice as much money @ twice money as much especially when they sound too good to be true.
AT 1k o (D suspect @ suspected (® suspecting @ suspicious

wEEsE (28]
(3) The teacher

dealt with the problem.

D

@ careful @ carefully 3 carefulness (4) careless

stz [18] .
(4) You are not alone in finding in hotels.

@ hardly to sleep @ it hard sleep
@ it hard to sleep @  sleep hardly

Tz [19] .

(5) With an average lifespan of 10 to 15 years, small dogs generally live

longer than large .

(@ another @ ones @ others @  those

s [20] .

— 9 — D — 10 — D -
e
&L
#
IV ko) ~6 oBRFEONEEET LI () NOERLENBZBE, (5) FHRANYFEHEREELEST, ALY Y FIZADP-720
ZOPTIFHLE6FHIZ 2L LTRDELL2IDE, ThZNO~D D It (O before (2 Hanna @ left @  long ® ot
s 1 DF oMY, v— s Lk s T [24] ~ [38] ® Tokyo (@ was) for Helsinki.

mamewswn (], 6% [33].
(1) FEED 72D HR L TV 212 B AR Tld 2w,
Philosophy is not (1 a @ as @ difficult @ imagine (6) PHINATIT ZWAMELR E ZAHICRER T,

% so (® subject @ you) it to be. He built a house in an inconvenient (1) bus @ is

e 3 E R [24],

g

° @ place ® there ® to (@ which) service.
madewawn [a]. 6% [s]
(2) W72 Tl CEFRLFEIZ L o TR LB T 5.
The prices of vegetables as (0 as (2 fruits @ of @ those
® vary ©® well (@ with) the season. (HFEME BbY)

TR 3EA 28] 6%

(B) —HTENLHLWVE L E T2 LB ET 7, ad

How (D can @ do ® far @ go & think ® we

671 [29] -

@ you) in a day?

TSGR |

(4) DEVEROD, V=Y —d Y ARV ) RATHICHE S T D 5
W, #2522 b ANBIEBTERD ST ?é
Because of a bad stomachache, Lucy could (1) during @ eat %’4’

@ flight @ her (& neither ® nor (@ sleep) over to

Singapore.
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VTR, b 25, 3R 3V R T RS O—HOMIICHY &
AT L CIAR AL U2 8 E 2 STV D,
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Wi % b 72 Wl AR L TV, BOKHVIZEZ 2 S,
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W3 N DI 7 28 B I B
muEa[8].

® A @ B ® C
@ D ® E ® F
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@ D ® E ® F
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%, INTNHODO~@D A5 12F2@Y, v—2 Lasw (FLEs
= LPENTEA)

HE4 FEAIEOBNICHFAEL, DNAAEEVTnd,

HE#S  FHERMI OFREIC B 2 MEFEICBWT, FEMHE LTE5 <,

© Fvr @ evzAhr ® 7rT7RY Y
@ FTNTIv & Ar2A) v ® ~EZFTVY
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33— Al GE)
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ROLFEEFAT, BOBMGIEL R S WEEE [12] ~ [28].
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RN A= ADGA LT %, HARTIE, & CHERBKESFEMBILES
[ ]mm FRABLW, FFRREIE > TN 4 = AOGAAYE B A
FlEsE, HAEICR3000km £ B <, AT [T | m 2B BEBOEN D L1
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®0hin 1 oY, v—r Lasv, WEETE [12].
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Lk, TERSMICERZZb0 L LTRDELLL0E, KODO~@DHHH
128U, v—7 s, #aEsi [18].
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FICICEZ B S,
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ROMAZLDE, TNENHEOD~OONHH 1OFOES, v—7 L
a3 (LR E—ELPERTEA),

TR AT (18] .
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IZABFHELHAOMAEE L LTS ELE S D%, HOD~Do
Mo 1DRY, v -7 LS, WETS[20].
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DISA = ATHE L, A I mTHLNB N
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(=] (7]
@® 1 700~1500
@ 1L 1500~2500
® | EREE () 700~1500
@ | ERER () 1500~2500

(2) FE, WERRELAEI S AT 5. MR LAET 5 2 5 18
ELTHRLNS LT AREE LTROELE L0 E, KOD~D
Dl 1 OB, w7 Lk sv, WEE [21].

O EEOFECHINERL TOEWII BT, EWRFHS L 0 ETT 2.

@ BEOBmCHINIER L TOEROSmA, b &) oK
22T %o

@ BEOJRCEITIALL TOERO5H, b & X ) RO
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@ SO LA TR LS R, EWOBSHIEIEE 5.
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7 TFHEIIcoWT, KOKLIL, BEPSOEBENA A -0 EER L7z
LDOThr, £z, #HB0F21E, HAOMHX LMHY O % H OFH 5
(C) BLUEPHERR (C) 2RLEZbDOTHL, K1 LE2IZOWT, #
DEFNIZEZ R S0,
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e EiREE
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(1) ®2XY, WX OB»EOREERD, BHTCEROBTRELLS

DLLTRLELE DR, KOD~EOHAs 1 ORY, v—7 LS
v AT [22] .

@® 54 @ 72 ® 84 @ 108 ® 153
— 39 — Al (B
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(2) MY O A A — A%, BAEEX D LBBEL (R1IBVTRAELY 12
B) 0754 4= AT (728 24, SHEBHAR A BARBHIRI ML) +5 &
5 HHY O&HOPHARRSE L SIE (C) BEERT 52
Lo MOBEVEBOMETRLAbOL LTROELLLDE, KO
D~@oib L OB, v—2 Lissyv, WEEHE [23].
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Il kowmssac, EOGMCICELE S, ST [28] ~ [33] .

C ORI, MR L PRI b1 s KSR, BN
B LRI T DD, 37 PAGHER EHIKL COBOW, ilE 18
Tha.

1 FHET7IZOWT, & bORHFRIZE T 2 KO FHIZER 2 S0,

(1) KRR 2 Rocmo [ = ] - A Bl DM A
LCROELRDE, HOD~DOHHE 1R, =27 LEEw,

g [24] o

KR, 7 & 1D A Kb, DS HDEEH

wns SEY
(=121
O} 12 5
@ 12 31
® 31 5
@ 31 12

(@ koBa~cDIb, b NORMHEREMNT=2—0> (i
) 1B 2Rt LTIELWSOEBARRS G b 0L LTb @Y%
b0k, HEOD~DONHE | SRY, =7 La s, R [25].
a BYLKBMERES 0, S 2—0Y THE,

b Sa-U 0%, HEMERETS 5.
¢ Za-mil oKL EIh LM E  ORERD K b

@ a @ b ® ¢ @ a, b
® a, c ® b, c @ a, b, ¢
— 41— AL ()

(3) koigika~cDH b, Z2—0YOREMIZETSEEE LTELWD
DEBRREELLOL LTRLELEb0E, ROD~DOHHS 1
ORY, =2 LS, WEESE [26]

a  FHEEME, MIERSAO A L OREZETEL b,
b FRUT AL F YHIRAMITRIE S A 2 & T, IEEEMAEL S,
¢ BEHRIZIE, FRITLARY TPELEL TS E %,

® a @ b ® ¢ @ a, b

® a, c ® b, c @ a, b, ¢

(4) KoL, 12022 -0 IMZLHMOBS & =2 —1 ¥ ORIG
BLUZ 20V CRET B REOHEICHT 2D TH S, THb DK
a~cOPTELVLOFBRELELLOL LTROEL L bOE, #
DO~DOfHs LR, v—y LS, BEFFE [27] .

4 MHOBSIBMYLCTHS L &, HMOWES £ =2 — 0> ORIEOK
R

b OB S AL LETHD & X, MMORSEELTEHZ2—0> D
FIEDK & SIZZLL 2=\

¢ OSSR THD & X, TEAM AHIEE=2— 0 10%
1Y B W DA

@® a @ b ® ¢ @ a, b
® a, c ® b, c @ a, b, ¢
4 — Al GB)

2 THEBAIZOWT, b FORMICHET2ROEMGIZER RSV,

(1) e rolEo) b, EGHEFHIEER I 25 S 2T H0E T Lo ThiEkL X
Fo KD a~cdDH)bH, WFIZHEENLME LTIELWSDEBARE &
GHOLLTRELLLDE, HOO~DOHPH10®Y, ¥v—2 L

s, T [28] o

a [

b A

c LR

@ a @ b ® ¢ @ a, b
® a, ¢ ® b, ¢ @ a, b, ¢

(2) EMIBWT, AE NI S 2 b OOMEEE L TR MY% D
OF, KOD~DOhhE 1 SR, v—2 Lk S, HEET [29] .

Kb 71N
) 83 7 R ) T 1A S Bl > A i
9) BRI HREREB)
@ | WP E ) R L A1) O 7 AR D 35 0 A
@ LS ALY SIOR Bk e

— 43 — Al (B
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M3 TFTHEZIZOWT, b FOFRBIIET2ROEIICEZE S0,

1) kKO a~coH b, W% @ THHICADMEE, $o@EE->TF
875 B fEL LCELC S OFBARE CHD b0 LTRGBS S
DE, BOD~DOHHL 1 RV, =27 LS. BEFTE [30].

ZEIEAE
b EBHEE
¢ IESEHEE

® a @ b ® ¢ @ a, b
® a, c ® b, c @ a, b, ¢

(2) R, O E LT 175 <o FEIRHOIEER R & i 54
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(3) FBE, ZHEMD O OWMEMRDPWNEZ ZREBEL o TV, 2L 2
1, FROREKE, BHTEGYRET 5, 26 E0HMD 5 O
DFEENCAY, FHEORTEMIILES L CEMOFRMEZ @ CEFH TR
M DTE RO BESETF N AR R Do RINTIE, LT 2 & TR S N7
Haed o, EFROEHHE,S N2 — 0 PNERMTRE L, AR
flizlo CHEB =2 -0 Y 2N L CHAEZE P TISEIR 50 W E, KIZ
BHO—MEEGLBF 1 EEFZ 20D LT 5, BH 1 LB 2 THEE
LTV B EHMOEMIE, kOLB) THL, BE 1 LEH2IALNLIER

ELTRLDMELA R LDE, ZNENHOO~DOHH S 1 DT O,

XY=z Lndwv (MLRLFE—EL,rBEEEA) 2L, ZITIEHE

D=2 — 0 Y LR RIS = 2 — 1 A Y 2 O A1

FZFELTHDEET S,

BHE L EOREIR ST 2HEMOMEL Y b L) oMo

B2 MEOREIKL ST A FHOME

sz [a2] -
EL DS EHOLMOR
SEIR

A

w [34] ~ [44] o

 HBEW, ZOEPARRD o Tl o LEET FEAT BB, HETHL
éiﬁﬁﬁﬂméﬂ%oﬂﬁ,ﬁﬁ?ﬁmiﬁﬁ%ﬂmtfktbutofﬁm&
5 Sy EAKE AR SN T2, BETHIEZ TE, DNA %5 H5E 05T
Y Y BB 2 DNA BT &5 L& 2% CRERCH S DN,
7o, AT RESR LU, FIAR AR BB SN, R
ZOBETE, ¥, HIBEESE O CREORIET 2 &4 DNA K 2 6 ) L
M UHIRREETT I A3 F2YKIT 5, o220 DNAKK % [ | to%
WCHIRZ 7T A FRERT 2, ZOMIRZ 77 A3 FEREHI ﬁkfatk
BENCHEORETFRELT, & b2 E > T 2700 B S 5,

GFP (REHEY ¥ /30 B) 13, SIMRE BT 5 LR iob2 565 2 4 /3
VW Cdh %o GFP ORET% 77 A 3 FIZHARACKIGHISEAT 5, kO%
Bl 2i1o720

IV koxwExHEAT, BOFMBIZEL RS

FBR1 KBRS S 2IEWE T ¥ E2) YISHT AR T2 27T
AINEHEL, @RI N2 TRBENTHRBLT 5 GFP Ot

O HROWEIEEDIL TRV, HREZB»EZV, ZF%, 7 EYY) VIHRETAEAET 2 S8 & 13 52 2T IS LA A A

@ HROFEHEAEDALD, GRZHHPTILIETE S, THIRRZ T I AI FRMER L2, ZOMIRZ T A3 FEMEL, KK

® HROMEIEEDLIT, GREABPTIENTE S, EULEWICMAT, Mz 79 A3 F2RBREICIY AZ 208 % L7z,

@ HROFEESEDIR, HREBPERV, COMIE LKBRASUEREANL, MEOHEET Y EY) V& E

CRREIE 7V €D v &G RVIERE ST, :D#~%m&é

e TOW, KOELDEHIZ, KIVE BH L hnk?%ﬂ%wﬂ

FTAHAETHRE LI 0= - ORRREHEOHEL T2 £1do

A~DDOFMIZBITZHERTIE, WINbIu=—DEEAAS NIz, F

72, ALY CONRans—ofh Lotz 72721, GFP ARG

EHT D LIRS L2 AMRIC X o TRIRERIIEZ S 2 nb D e T 5,

— 45 — Al GE) — 46 — Al Git)

#1 (2) %m%¥BmMHu,DNAm#Emf&mﬂ(GQMCC>%u&wa

FERKEHy SIMRIRE R L | RIS S Y Wig %o W E, 80008 kS5 % % DNA Wifr %, HlIBEE# BamHI % v

TYEYY UL A B TYWrLA-& &, BEE, AU%DNAWHFOKE L ORd#EL LD,

TrEYYrHY C D RKOO~@QOPHRH1DRY, v =27 LS, 7L, YFsh s

DNA Wil 1213 4 B OIEDS L WEHATI Y VAT A b0 L+
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A% 2Ry, BZNREEDIET 5 LRV 2, ZOBFELT

[ 2

BOELR DR, KOD~DOHRS 1 DRY, v—27 Lk S, HEE
1% [34] .
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® FERIEETIE @ EETEER

THRERA 12OV T, R THIR R B 2RI L CRBRIC & - TEESR,
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A B IV Rosszia<T, GOAMCICEL RS WETSE [31] ~ [43] . #Ji

o 4 Ko 4 5
W " Pld| | d Jd | WMOFANE, LT OBHASIE LT B0 IS L D HEHC L2l T it
& PR B B SR B Y39V 30 S IR S .

B " Bld ) d a REEAEHTHE L LR L, REOMIS KIS X R bRE, Y37 Y it
w  n PR TNEORETU, FF, ROUBEMAT S, I Hipi o TR 31 7

® pa d Jd | 5 NI E MO AT S 1B S ORI 7 i
: : TN, BHOMEEET AN S D L TSNS, pu

" ki oA "

e X B O o

M1 EINEORBICT 2RO a~h Db, v=, ST, vavyda
YNIOFNZIUCET 2l oMaE s LTiRb#L 2 b0k, TLEnf
DO~@DHNE 1 OFORY, v—7 Lasw ([ UR5IE—ELEN
FA). BEFHEY =5 [81], moui (8], v vy v 38

F6 b hOHIc, ZROEHTHLHEREZIMIWREYH 2. Fild, T
RIS X o THRO B, HOWHOWH WA B HEORBIOR, HEHlL: Bk s
EBo KOM2IE, FHICE > THOMEARI L TR RAET 2 L A%
ISR L 72 O Th Do 210 ~ DI b, ANFROME a  IHEIIRKISH I8 LT b,
LLTROEL R L0, BOD~@0FHS 1 2EY, v =7 LS, b SIS LT LT b
Rl [~ [ )i, enensly avrs B, Bk, ¢ SRR > T LTV B,

WE®Y 2 SEOVF DA S, AT [30] . 4 IEEEEIL R o THT LTV B

e Hitk, ZUORMBESROANEIY, 2Ok, B EHINR5HE .
i [ ]~ [ ]~ [2 ]~ [ ]~ [ ] it kot T
2 f it ELORMOAFGRL, ZOtk, BroREHICHEE LT Hi
TS 5. LE

® ¥ @ v ® 2 @ & ® v g BHOB, HTIIBWERD S IR L, TIORE LA O
K L CHI30° R B —
b BB, SIHBERELE 5 5. HEIEE TRENARS 5,
. . . . ik
® a, g @ a, h ® b, e @ b, f B
® ¢ g ® c b @ d. e ® d. 1 £
i
i
— 59 — B () — 60 — B (i) e
|
i
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BERE
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EPIF

2|

il
i

2L
k
JLiN
ot
i

BESERE |

x| @F ST1=EY

2 TFTHREBTICHELT, ¥ avYa NI OYROMERIC S %R AL
BIDLE, NRIPRLNDIENDH L, ROM1E, FAOTavYavNT
DILEDHEST L PRGOS 7 OREOENLEZ R LIS DTH L. HROEKRH

WIZE R RS,

RULER ]

-6 —4 -2 0 2 4 6 8 10 12
® 57 - WA (1) ;
L il
1
— 61 — B (i)

(1) MRtk ST ICBT AR e L CRDEL LR D%, KOO~DD
Wb 1 ORY, v = LA Sw, EETIE [34] .

O mERGaEE, Z2OMEO SR PO GAAAO0/HIEDORE S TK
TRV, BELRT V.

@ WEBRGtARICIE, BEEE — I VBT L o TR AR T AL BOM L 08
Hbb,

@ NRIPHESNLMMTIE, TIAY—%EHE LTDNAKY A5 —+F
12 & % DNA DA REAFTHI TV 5,

@ NRTDVHRLENDIBAE, BHIEES D HMFEISHIELTHY, DNAAN
VA —EIZE B 2 A DNA OFIHEARE > T b,

@ R1AbELGLHIITEZEE LTROELLL0E, KOD~D
Db 1ORY, =2 Lk Sw, BEESE [3] .

DNA O#H#I, R oS ST LMEISIELE L.
DNA O#H#IZ1Z, DNA U —EHLETH %,
FEOENZED ST, HIEHAL TV 2BIETF1H 5,
FEEDMEITIZ - T, BT DM TIIEIT %0

® e 06

— e — B (%)

fI3  FHEAIZOWT, Y awda v NToREI B2 ROFREO BRI
FTHROEMIEZ T S,

(1) ¥ awdavNTOREIIBT L EOHEMOLEIET 5 KO LTEH D
. ICABHEE LTROELA D%, ZRENHOD~D
DG 1OFORY, =2 Lk S, WEESE %5 [36] .

T avYa NI TIRE T A F &) 5T O mRNA 29 ORI 12,

F 7 A L) BIET O mRNA BIIOBKITIRIET b0 TS REHHOEKN
TIBHCR AN S I, IR Szt IIORIH IS L 2N
IZiR-> T, ZNZFNHREIEE SN/ L S L) OGO REL R .
N, 5% HHETE T, W 5% BN O
WiEThHD EEEE LTBR SN2,

l'ﬂl(DEﬁH
O roFv @ 3ty
® 775 @ Fa—T9r
..l@&ﬁﬁ
© Mtk @ Hufk
® VERY—L @ Tk
— 63 — B (®)
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(2) EHRETL RY V8% b 2 IRIE, BEE & MEARIE L 72 B e
LR, BETHIENTE AV, EHEREIA FBET B, Eikx
ol Eaf FRZTFbISH L CHME (B L35, ¥af FEfaTic
DN, LbiiATuESE GRIZTHE Bb) oMz sci L, 411Kz
Brze WIS, H 1R oME % BtEs Ak GiZT 5 BB) Ol& 5L,
52 MR e Rz, A5 TR L A 2 RIS BT, IEFISEEA L 22k o dl G
(%) &L TRbELRLDE, ZNTNKRODO~DOHHRE 1 DT DR,
=7 Ladwv (AR R—EL,ERETA) FEFTILH 1D

[38] . 42 [39] .

© 0% @ 6.25% ® 12.5% @ 25%
® 50% ©® 7% @ 100%

(3) ¥aAd Fg vy B, LB OBBICLER S 87 EX
PELET Do BERMDL a7 a L TIE, BOFHTY ¥ 2 BEX D
mRNA 2SG & N525, ¥aA F§ oo HES 2R WIETIE, & v52
H X O mRNA AR ENG WV, TR0, ¥a4 Ry Ry HEy v 5y
BXOWFNL—FTH bR T, B WMl SNz v, K
DOIRE L, B2 OFERFSLNDH LHARIZ BT, E#ICHEE LMo
FE (%) ELTRLELZLDE, ZNZNHEOO~DOHNS 127
ORY, v—r LaEw (ALRFE—ELIBRELA), 275, €2
A F#ET L8 N7 B X OBIETIZENZNEL B etk FIHEL
EHAY 7B XOBIET X IE, WiEEko/zsy v /8 B X ORIET x
W6 Ltk e 4%,

ZRLL SEIATH BBXx O & 5T bbXx Ot HEFETE [40] o
AL (G TR BbXx Ok {E TR BbXx Ol BAHT [41]

® 0% @ 6.25% ® 12.5% @ 25%
® 50% ® 75% @ 100%
— 64 — B (&)



M2 HBERD %

M4 TREYISOWT, OWEOAHE LTRbELE O, KOD~D
D 1O, vy Lk s, BEETE [4] .

[N @ % ® (O

M5 THBLIIOWT, JOBMOMBMETIE, K& 32IAMENE, T
NoORAS L LTRLBLE b0E, KOD~O0HHS 1 DR,
v—s Lk sv, WEETI (4],

O Fry TMEFLT AL b - KT FARETFRT - V= VillET
@ Frv TRET=RT - V= VBETLT A b BT T 1 G
@ wTAYF - RI) T AMETF vy TRIET—RT - V= VR T
@ wZAZb - EBF)T A BIEFHRT - V- VIRIETF—F v v TBIEF
® X7 - V= VEET>F Yy TRIETR 7 A b - K5 5 4 #IET
® X7 V= VEEFE T AL N BT T A BETF vy TlET

(i BbHY)

g
TR

— 65— B (%)

e

SRR |
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SRR |

ERERE |
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BMERREE |

EF=(3EBER1B88)

Al 1t

i

LEDHIE, BHTEEKOEEE) &,
Ef# H=1.0 C=12 0=16

SMkERIE, R= 8.3 x 10° Pa-L/ (K- mol),

KDL F HiE, Ky=1.0x 107" (mol/L)?

AR (0T, 1.0 x 10°Pa) 2B 254k 1 mol DA% 22.4L L ¥ %,

I wom1~M7iszssw, makee (1]~ [7].

M1 KOREZAZART A~D OEFREOBAK TS Y, FLOOEHT
BEOBRETFERLTVD, INHOFFIZOWT, ELWEl, 2, £
DflaEbEL LTROESE S 0E, ROO~QOHHE | DRY, <=7
Lasv, grsgse [1].

- A~D D9 5, BABEENRDKECOIETF A THb,

1 5T C OHRMKIIIARE O TH 2,
B A~D D5, FEFOLEFRDRKECOIZFETFD ThHb.
O 7Ok @ 10k @ oK
@ 7,1 ® 7, v ® 1, v @ 7,4, v
— 5 — Al Git)

2 ALFEEEAICOWT, IELWER, F721k, ZoMAGbes LTRb#EY %
b0k, BOD~@OhPs 1 SRS, v—2 Lisv, BEFHE [2].
7 T VEZYIAALLFYNH, DbD 400 N-H#EEIE, TTEAMz (H
WIZKBITE W) #ETH Do
A VLAY T A KIOFEHFTE, HUvafF K avieya+ >
I 54 F VA THOD VTV 5,
7 K Hg WHRTHEAETH ), EFHICEBHEG RSN TRy,

O TOH @ A DH @ TOH
@ 7, A4 ® 7, v ® 1, v @ 7,4, v

M3 =% /=) CHOH DREEMEEIZOVT, [ELVitE, F72ik, ZoMlA
HbEL LR EL LD OE, HOO~DOHNS 1 DEY, v =27 LiE
vo EETE[3] .

7 Ly =)V 23.0g REEMBESE D OB MEOREF L, IR
ECoOBETETL, 39.2LThHo,
4 Iy —V23.0g kMBS b BICRET 2 TBILRKIZM4.0g

Thb,

vOLE =L 23.0g kA IS ek BICERT AKIE22.58 ThHo

O TOH @ foH ® voH

@ 7, 1 ® 7, v ® 1, v @ 7,4, 7
— 52 — Al (#)

M4 TLryA7v F-0—)—0ORLEEOERIIBWT, ELWRHE, F720E,

ZOMALDEE LTRGBS SOF, HOD~DOHHE 1 SEY, ¥ —
s Lk sv, AT [4] .
7 BEKIZE TREA 4 Y R LB METH S,
A WXIRTEERR - ) 7 4 CH;COONa & Y& UG Tld, CH;COONa
13METH 5o
CH;COONa + HCl — CH,COOH + NaCl

v KSR BERAKFE S B U v 4 NaHCO, & KER{LF ) 7 2D RIETI,

NaHCO; 3T %,
NaHCO; + NaOH — Na,CO; + H,0

O ToH @ ADH ® TDH
@ 7,1 ® 7, v ® 1, v @ 7,1, v

f15 KERO pHIZOWT, ELWVitil, ¥/, ZoOMAadbEs LTRLM
Lab0%, HOO~DOHNs 1 DB, v—2 Las\v, 72751, ko
TEMEERIZ2.0 X 107°mol/L & L, log,2 = 0.30 %I T kv, HEEs
(5]
7 0.050 mol/L MHifid pH 13 1.3 TH %,
4 0.050 mol/L OREFKIETD pH 13 3.0 THh %,
% 0. 050 mol/L DAL 1) 7 £k D pH 12 13.3 Th %o

O 7ok @ A0k ® DA
@ 7.1 ® 7, v ® 1, v @ 7,14, v
— 53 — Al (®)

B6 ALERIGIZOWT, ELWVitk, 7203, 2oMlatbts LTRb#ENSR
b0E, BOD~DOThPS 1 SRS, v—2 Lisv, BEFHE [6].
7 IR TLERISICB VT, HS0, LA & L Tid7zHnTni,
Na,S0; + H,SO, — Na,S0, + H,0 + SO,
4 RISRTEEBUSIZ BT, HS0, BEALH & LCTld7z 5w Twvb,
Cu + 2H,S0, — CuSO, + 2H,0 + SO,
Y BITRITALERIBIC B VT, HS0, EELA & LTl bnTwa,
FeS + H,SO, — FeSO, + H,S
O TOH @ A1 DH ® vOH
@ 7, 1 ® 7, v ® 1, v @ 7,4, Y
7 M~ VR ) T AORE A 2 ERLE T E IOV, IE LWLk,
F721d, ToMAGDELE LTRGBS L DDE, HOO~DOMHE 1 O
o= Lk sv, WEERE[7].
7 GRERERMED Y 2 BRI R S O R ) T AKIETIEE T A L &
O, TE L7~ > 7 VB ) AORECHW R T L T A THETT
%
A RS~ V) Y LOKIE RN B EIERNRET B,
7 0.010 mol DEESK (1) % & L HRERERVE K i % 0. 20 mol/L D i~ > 77
SRS ) LK TIHET 5L, HHETOHRFREIZIOML TH S, 72
2L, ZoOrE o R £ MnO, &bk (X1), (R2) TkEhz,

Fe’' — Fe'" + e (1)
MnO,” + 8H' + 5¢~ —— Mn’" + 4H,0 (X2)
O TOH @ 1DH @ DI
@ 7, A4 ® 7, v ® 1, v @ 7,4, 7
— 54 — Al (®)
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fLF=(3EBER188)

I %oWa - Bigzesv. waEys 8]~ [17].

A ROXLEZFAT, HROML~H4IIER RS 27210, [EFEELEO
KIEH A D LT 2,

P ORI, RELEIZE o THRTE Do ROM1IE, KOREXOBTE %
RLIZbDTH %, (72720, HEFBMEIRLZLOTERL, BnEbhh R
FTLFBRDIEEORESTRLTHS). MboaTix[7 ], A

Thio
221 \
RicC
N e
(X10° Pa) b
1.0 >
Y1 Yo
itk
2X2
Xi
_— MT
0 100 374
g (C)
H1 ROREH O
55— Al GB)

1 . M TR BENOMARDEL LTRLBEL R D%,

KOD~@DhHs | SRS, =2 Lixsv. BEFHE [8].

© | me | e
© | A | R
® | =Ea | v

@ | =W | RS
® | WA | ZE

®
® | A bt

M2 —sgRokE, H1H08X ORESSAX, ORECELS 4, ok
X, SUROIES) & RROMIZH ) oW E LTRGBS E L0 R, KOD~
@oib 1 DRY, v— 7 L sw, WEFE [9].

© ~ADEH @ ~ry -0l ® ¥y Vol
@ KA VOEH ® AT oL

M3 M1 OKOKERTIEIRIFIR (FA L EEOEROMM) OHEPATS
bo ZOZLEBRHBROBOERE, KLKTEI S, ROHZDO~@D0Hh
B 1D, =y LS, EETIE [10] .

O 0TKBWT, [k OK) EDEMATHL &, fkokicZ(t
T 5o

@ 1.0 x 10°Pa T—%DT, [Ekok OK) 2T 2 L@ET 5,

® 1.0x10°Pa T—EDTF, 4TOMWMEDKEMMT 2 LERAKE L
%k,

@ END—EDT, WEOKERAIGHT L L BEEHPARLND,

— 56— Al GB)

4 KLOmold A% EA M EOHMERICANT, K1F oMY,
(27°C, 1.0 x 10°Pa) DIRFEIZBE-72& 25, K (ffR) OFF#EIZV, (mL)
Thotze EN—EDT, KEMBL, MY, 25MY, (127C, 1.0 x 10°Pa)

v,

DIRBIZEL S 2L ThH, K OKER) OffIEV, (mL) Lko7. -
1
OffL LTRbEL RS DE, ROO~@DH»5 12U, x—7 Lk &,

&
72721, 27°C, 1.0 X 10°Pa l2 B 2 KOHER 1.0g/em® & T 5, HEFS

@[] .

@® 1.0 x 10° @ 1.8 x10° ® 1.0x10°
@ 1.8x10° ® 3.3x10° ® 3.3 x10"
— 57 — Al G®)

B KOWFEZHAT, HROM1~M4IZEZRE V.

LA HO, REMLNA, %Y F— L oms s LTECHwSRT
Wb,

ALK S Bt & L CHALER (D Wb~ > 7 > (V) 2R % &, k(L
KEEKRNC Lt THlE L, BEED ST 5o

2H,0, — 2H,0 + O,

HHIE H (C) 12BWT, BIEILKRED GG O BUSEE % 3 5 £ %
fiotze 72721, BRI (C) T—mE L, KEEORHEILEIEHTED D
DET b,

[928%] L1 0. 100 mol/L i@ ALK 7k 100 mL (2, filifl & L CA R oK bgk
() %Mz, AEZMZ 7B HEE 0508 LT, —ERHEE %MK
HOEVIEE [HO,] 2#H~<5,

(W3] 58 L MR O MMt 5018 L7z HyO, DY E &%k, 225k
5Nb HO, DENVIEEEE, ROFIZE LDz,

W5 (min) 0 10 20 0 || 50
[H,0,] (mol/L) | 0.100 | 0.0800 | 0.0640 | 0.0512 |-

COFRLY, BRILKFEOFREE v (mol/ (L-min)) 1, FUBTEREEHZ
k /min) &LT, v=F [HO,] LERINLIEHbHoT

— 58 — Al ()

L
X7

e




BMERREE |

EF=(3EBER1B88)

M1 SERCASEDRRREIEIC A BEION 25 X X LTRbESE 0%, K

DO~OOHHS 1 DR, =2 Lrsw, FEEs [12].

© HREAKTE L mol A5 5 & 5ISRAET ARELKE T 5.

@ BRLKTE L mol A5HT B & BIIRET ABELNE CF e

@ EHIET AV F-EKRELT D,

@ FEEEEA NV E— RS B

® BRHEAVKEIL T & 250 T TV D &R
BERATKIEHER 2 & L T S D F W B

)

M2 0525 1050 TRA LZBEEOWER (mol) X LTHRbMY% LD
%, ROO~O®ODHHE 1 DY, v—27 Lk S, BEFTIE @ °

@ 1.0 % 10 *mol @ 2.0 % 10*mol @ 4.0 % 10 mol
@ 1.0 % 10 *mol ® 2.0 x 10 *mol ® 4.0 % 10 *mol

M3 Fho [Z | eSCiiEafiis LORbELE 0%, KOO~O0
o 1OBY, =y Lasw. AR [14] .

@ 0.0256 mol/L @ 0.0280 mol/L ® 0.0328 mol/L
@ 0.0369 mol/L ® 0.0410 mol/L ® 0.0461 mol/L

B4 SEBEALKFE O EIE O KGR E (/min) Off 2 KOFRTET L
X ~ CMTIEFAHT L LCRLELRbDE, HOD~
®DHrbZERZEN1 DT O, v—27 LAa S, 72720, FU52mME
BATOLDEVER A,

g (s | 18], 36 ] #[ie] . [7 ] #
[ ]. x 10" L /anin

O 1 @ 2 ® 3 @ 4
® 5 ® 6 @ 7 ® 8

59— AL GB)

I womma - BlE2s S0, feEs 18] ~ [3].
A KROFBRIMT 5 LEERAT, BOML~M4ITERBS,

AT O Z TN TN L 2T OEGLKBERA~D Hd %o ZIdHDKEHHH
EENAMOMEHZ I ET 72012, EB1 ~5%1To70 72751, KB
A~D IZHENBIEE, TNZFNKITRTEA 4 > LB LA 4+ > L OM
AREDETHY, FLAF IIMBOIEIIEE TRz,

A+~ :Na", K', Zn*", AP", Cu*", Ag’

Ba44>:Cl, SO, NO;, , CrO*

[5881] RBEMoO@EMRT 2 &, KiFEA R#EG, KERCEIHFERTH-
720

[92822)] KBEBEA ZKBEEBIMZ S &, FEOOLBEDIE L. 72, K

I C VKB B 2 M2 2 L HEOWRBAE L7,

IRIEWA~DIZZNZENT Y EZTKEREZMZ TV L &, KIETE
B CIXB GO E I, SHICMR S & OMMBATER LR
DKFEHNAAL L 720 KEW C TEFOGOLBEDI A L%, 2ok
W DS LIRS B O KBS ZAL L 720 KB D Tl B OB A
L7zt%, ZOWLBAER LG OKERIZEIL Lz, KERA TIRAE
LA SN oz,

KEW A~D I Z 2N LN 7 4 BaClL Kigil 2 Nz % &, 7K
A 2 S IXEEOLEDS, KERB & D 25 kA GOLEA A L,
KM CIIZAL RS Nt o7z,

KB A L CORBIIEEFARD &, KB A TEIRED, KER
C Tl Hhkta o K Bp R SNz

[5:54 3]

[95:4]

[528525]

— 60 — Al G¥)

fI1 R A AR ENA 5 &, KEHOBHIEILL 720 BALBRDKERD
WL TRVELLLDE, ROO~OOH75 1 28, v—7 Lk E,

maga 18] .

[OR -3) @ et ® W@
@ e ® #iEe ® e

2 KEBA~DDH) L, KOLBIZHTIETLHDE LTibELLLDE,

BROD~@OH RS 1 SR, v—2 Lasyv, WeEsE [19].

KBRALF b0 LOKBIEMZ T L, EEOLRAE L/, S 510m
R A EZOWLBAER L CREORFHEE % 5o

© KA @ KFEB  ® KEKC @ AEED

B3 KEEA~D CEENBIEA A L LTRLEL R b 0%, KOD~D0
BB ENER DT oMY, v =2 LSy
aE sk A 2 [20] , ki B [21] i e [22] L kisi
D7 [23]
© o @ $0;7 ® NO, @ crof
M4 KEHA~DICHEINZHA 4 ELTRLELZLOE, KOO~OD

PRSZNZEN]L DT O, v—27 LS,

T Bk A ¢ [24] , ki B [25] L ki © a7 [26] L kisie
D7 [27] .
@ Na' @ K* ® Zn*
@ AP ® Ag' ® cu
— 61 — Al (B

B KOXNEZHAT, HBROM1~MH5IZEZ RSV,

55 FX CH, O THWICHEREAEOMRICH 2LE A~D I22WT, kD
(fika) ~ GRilic) DT ENbRoTND,

(fEika) A~DAZNENEEF M) T ALRIBSED L, Wb KENSE
HE L7z,

A~D = T NN R BOWBRRIED =7 1 A/ A ) 7 2R %
MATMELZZL A, BROWEHHOILEWED, C, D25 ixH
MR EFREDLEWF, GHZNZ AR L7225, A L%
MNolze

A~D ICENZNERBEEMAZTIT0OTISMBLZEZ S, A, CZ
NENRSE DT VT Y HORBELN, DHEASLT AT 2 TDORY
Bohiz, 72, BhbIL, )%ﬁiﬁ(@?}v’f‘/ﬁfﬁ%nto

i

(Ftifib)

(Ftit ¢ )

M1 Gika) I22WT, 3. 7gDLEWAICTHEOEET Py A% T
BT 2KFEOWHERE mol) & LTRIMYULLDE, KOO~BOHHL
LoD, w7 Lisv, BEEsi[28] .

@ 0.025mol @ 0.050 mol @ 0.10 mol
@ 0.25mol ® 0.50 mol
— 62 — Al (®)
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fLF=(3EBER188)

fi2  GEikb) 2oV T, PELEW E ORKE, SRELEWEF, G ORKEO
MAGDOEL LTROELLRLDE, KOO~OD 5 1 28U, v~—27 L

Bsv, WEET (2]

LG E OfFE | FRRMEILEW F, G OFR
® TIVFe R BV R VR
@ TIVFe R PEWES |
® ThFe N Ak v
@ rhv HOVER
® rhv 7z ) — )V
® i ANk VB

M3 ALaWA~GZNENIIOWT, v %k LARILT b Y 4k E N2
THIHL 728 &, BERBAE LB (LEWOMAGDEE LCRLENE L0
E. KOD~@0 D5 1 DEE, v—7 Lz Sw, WEESE [30] .

@ A E @ B, E ® B, F
@ C. F ® C G ® D, G

f4 ALAWCofENE LTRbMEL R DDE, ROO~DOH77»5H 1 DR

w—zLuse. WETTE [31].

@ CH;~CH,~CH,~CH,~OH @ CHy~GH-CH,~CH,

OH
CH; CH,
@ CHy~CH-CH,~OH o or-doon,
OH
68 Al GB)
fLF(3RBR28E)
A2 1t 2

VEPHIUE, FFRIEROEE-E) &,

JFfH H=10 C=12 0=16 S=32 Cu=64
FEMRAE (0T, 1.0 x 10°Pa) (2B 250K 1 mol OFFfi% 22.4L &3 %,
$72, SMRERIE, R= 8.3 x 10°Pa-L/(K-mol),

77 I F—EHIE, F=9.65x 10" C/mol £ %,

I koM 1~M7iEssv, mags 1]~

1 AUYARTFIZONT, ELWIlE, $7213, ZoMagbis LTRb#
LBRbD%, BOO~DDOHHEH 12O, v—2 LS, MEFTI
T AT AT, KEEF (H) 25 0BT L BT rs 2%,
A AT LARETOETE, KBITRTA> TV,
v AT ARTFOEEE, A Y AORTEOBERED 10 fHREOAS X T

H5.

O TOH @ 4A0Hx @ TOH

@ 7, 1 ® 7, v ® 1, v @ 7,14, v
— 51 — A2 (E)

157

M5 TR 1SowT, LEWBALBENDT Ly Y Ol E LTl
Bad0k, KOO~ODHrs 1Y, v—27 LaS\v, &b, AR
HORI L THE S b0 LT, BEFTIE [32] .

@ 2 @ 3 ® 4 @ 5 ® 6 ® 7

UL BbY)

o4 — Al GB)

M2 KEC 4 NOSTORTRERT. SNO0FTIIoWT, LW,
720k, TOMAGEDEL LTHRLELZLO%, hoO~Dohrs 1 2
v, v— s L s, WEETE (2]

HOK

HiC:H HIN:H HIStH  toiiciio:

i H h

C/m:fx:?xay TVEST A 2 (7=

7o Yrunixyrl TRLRFES RS TH D
1 TYEZTORTFORIEZAMETH L.
7 ALK TE E SRILRFEO T T OIIFE CTH %,
O TOH @ foH ® ToH
@ 7, 1 ® 7, v ® 1, v @ 7,4,

M3 HFRAICOVT, ELVAE, £7:04, 2OMASDEE LTRbELE
L0F, BOD~DOHPE 1 ORY, v—7 Lk Sw, BEEHE[8].

7 S, IR X AP F oS TFRICIEZS 7 7 Y TV T =V AT,

GFRPRECZERS 2D, BRI T AR Do

A4 THbre2-7un) = VidEbL s kST ThHh LA, 2-T a8 —
WG TENKREE DR EN D720, T by XD Ll armEe,

YA K TYEZTEWTNA G TFNICKEETSEENL 20, 4
FRNKFHE G E NS

O TOH @ 1oH ® voH
@ 7, 1 ® 7, v ® 1, v @ 7,4, v
— 52 — A2 ()

g
TR

e
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P4 oS EZOKEROWEIZOWT, IFLWiEl, 7213, ZoMadb
HELTRDMEL LD DE, HOO~DOHrs 1 2B, v—27 LS,
s (4] .

TOREERFEN) Y AEBMEIETH Y, FOKERITEREE RS,
4 BERT Y EZ U ARIERTH Y, ZOKRERITEEE RS,
v OREEF P Y ARIENTH Y, FOKERISIEIEEERT.

O TOH @ 4A0Hx @ voH
@ 7, 1 ® 7, v ® 1, v @ 7,14, v

f15 WRIBUSORMBFEICOVT, ELWVitl, 7203, ZoMadtbds LT

ROMYR L D%, HBOO~DOHHS 1 DB, v—27 LS\, REES
w[s].

7 0.100 mol/L M Hifik 20. 0 mL # 5242 IS % 720012 4% 7 0. 100 mol/L
DIKFALTF T+ ) 7 LKL 20. 0omL Tdh 5o

A4 0.100 mol/L DA HiHE 10. 0mL & JUS &8, TNTHEET ¥ E=7 A2
FTHEOILELREADOT v EZ T OEKIEL, 0T, 1.0 X 10°Palis\w
T44.8mL Th b,

%7 0.100 mol/L @ K B 1L /N U 7 4 K ¥ W 100 mL 12, — ERAL i #E %
5.00 X 107 mol WL & & T 5, %1 DUKEEIL/NY) 7 24 % 0.100 mol/L 0
YamECoe gl A 720021, MR 100 mL LETH S .

O TR @ 10Hk @ voHk
@ 7, 4 ® 7, v ® 1, v @ 7,14, v
— 53 — A2 Git)

M6 MALETCRISIZOWT, IELWERE, F2id, ZoMatbes LTRb M
Lebok, BOO~DDOHH,L12RY, v —27 LA S v, BEFTIX
7 FUSOH K THALEROBEN T 2 5742 SOWEEABRH L v
A SRR WERES (D) KSR 2 &, WSRO RIE ST S %0
Y SR FRERICET Bk KEETE LA HIET B,

O TOH @ 4A0H 3 T0H
@ 7, 4 ® 7, v ® 1, v @ 7,4, v

7 Avreaveh )y oG, BEOTITHRET AT M) T LAORIG

i, ehehko U1), R2) Tshb,

0, + 2KI + HO — 0, + I, + 2KOH (K1)
I, + 2Na,S,0; > 2Nal + Na,S,04 2)
FYFRMEIZOWT, IELWEdE, 723, ZofAsgbEe LTRbMY

BLOE, BROD~DONHS 1 DRV, v—7 Lisw, #EEsE[7].

7 AV OREERME LTI VLY Y AR Y Y RIS &,
KO I E 2 S B EIEILT 5.

1 BUEEEOKIEEETARET b Y AKELCEET AL &, 7Y
YRIREE LTMA TS C &, WEORATIAERO BT eS8
1AL 5o

v AV 1.0 % 10 mol &+ 3 ALy ) v AJKIEH L UG &7z
%, T OKEM % 0.020 mol/L O F A Bl F b U 7 LK CTliE L7z &
&, #UE COWTREIE 10mL Th 2.

O TOH @ foH ® voH
@ 7, A1 ® 7, v ® 1, v @ 7,4, 7
— 54 — Az (%)

I koMEA - BiE s s v, MeEfsE 8]~ [19].
A ROLEEHEAT, HOML~H5IELE S0,

T E R R BT T T S ¢ &, B & LT
LR WCEES 5.

FHEEOBRBIE 1 (Pa) &, WEHTOE VML e (mol/L) & HtHRIE T
(K) 2HBIL, ZoROERIILAMAERR (Pa-L/(K-mol)) &5 LWI &7F
HLNTWE, ZoOEll% DEHE

7= cRT 1)

o PR Y) o 7 BFET T 2.0 em? 0 U FAFOF MK 100 mL %,
EMINZ C (mol/L) 7 )V 3 — A 100 mL 2 AfLT, 27 TlZBW»THok
FERIRCHE L 72 & 22, AUk B & R O 7 A74 U, 2 O3 10.0
em THotze ZOEE T T — AKEFROE VIkIER mol/L, #&i&[E
i PaZidt, (K1) W THETLEC = mol/L & 3k

S5Nb,

Zb 3 — ZKIEHE ik

A2 (®)

R 1 ~ KH TR BHNOMAGDEL LTROBLR D%,
KOD~@0hns 1 DY, ~—7 Lz, WEEsE [8].

O | wwor | s |
@ | wmaT | ww | s
@ | | s |
@ | | ww | s
® | wmhT | s | @
© | wEET | ww | s

Mz [T JiesCiazs@ie LORLVELE D%, KOD~B0Hrs 1
SRV, v—s LaSv, WEETE[9].

© 7HRHFFu @ KAV @ ~v)—
@ 77y bERv7 ® ~2

PI3 ko a~c okifiiE, REEOKS VISR 0L L TR EYS b
D%, BOO~ODHHH 1 OEY, v—2 Ladw, 72751, EFEILE
BT 500 8T 5, WEESE [10] .

a 300K, 0.010mol/L @7 )V — A/
b 300K, 0.010 mol/L DIFEALH Vv 7 KK
¢ 330K, 0.010 mol/L ®¥iftF bV 7 2KiEHE

® a>b>c @ a>c>b ® b>a>c
@ b>c>a ® c>a>b ® c>b>a
— 56 — A2 (®)

158
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1 4 . M TIEHEDRB L CHIHEOMAGDEE LT b Y
BLDE, ROD~@DHHE 1 OEY, v—2 LEsw, 2L, KBLY
AR L0 em A°Z IR RIZTEA % 100 Pa & ¥ 50 BEESIE [11].

5.0 x 10°
@ L2¢c 1.0 x 10°
® Lic 5.0 x 10°
@ L1c 1.0 x 10°

©
~
Q

® 13¢€ 5.0 x 10°
® | 15¢ | Lox1w
@ | f7¢ | s0xw
® fTC 1.0 x 10°

mMs [ | uescrisffizkoptciyes, 12 ] ~[14 ey
TFFE2HTLLCRDEUALDDE, KHOO~®DHN»sH TN 12T D
BU, v—7 L Sw, 2L, ALRSEMWEEATLS TV EEA,

w12 » [12], 8] [18]. [a]# [14].
[2]. [3] % 10 B 9merL

® 1 ® 2 ® 3 @ 4
® 5 ® 6 @ 7 ® 8
— 57 — A2 (#)

B ROLEEGHAT, BOM1~M5IZELE SV,

KOFEE L CORBROTRIFE AT o720 68 1 TlE, Biis X O
WL HeE v, EEIE 0. 10 mol/L OHiEESH (11) K& % 400 mL v
Too —05, B2 TIE, BRIIRFERE, BERIEASTEERE AV, BRI
A F VSR (A VBT A F BB E V) LA A S (B
AF LT AHA 4 GBS V) TRYISATE Y, BRI S X
1~3%1¥ 2%, 32OKEDOWFNIZE 0.20 mol/L DHifLF b Y 7 LK %
200 mL 32l 7z,

(+) )

T |

Bt Ay Bad Ay
e e
1 1

X 1

sl (
#

) ARV AT b)Y LK
1 YT 2

i

T4 0.20 A DEFHCTELAMFEL 2L 25, FHEMIZIES5.0 X 10> mol DEF
AIAL, BRI L BRI E 1 ORBOATH > 72,

1 %81 oRBOERORINE (g) L LTRLELY 2O, KROO~OD
b 1 ORY, v = LA Sw, BEEE [15]

@® 0.16g @ 0.32g ® 0.48g
@ 0.64g ® 0.80g ® 0.9%g
53— Az G®)

2 BROMET-2EE () LLTRLELLRLDO%, KOO~O®DHH 5
1o, <=2 L sw, aEsi [16].

O 1.0x10°# @ 1.2x10°8 ® L5x10°/%
@ 2.0x10°% ® 2.4x10°8 ® 3.0x10°#

f3 BRSMI & - THEE L OBWTIET 25 EOME L ZOHH (mL)
(0T, 1.0x 10°Pa) O#MAADLEELLTRLEYZbDE, KODO~O®D
B LORY, v—y Lk sw, mEFRE [17].

T B AUk A
® H, 28 mL
@) H, 56 mL
® 0, 28 mL
® 0, 56 mL
® N, 28 mL
® N, 56 mL

M4 BROWHROKEE212OWT, K1 ~3XBT25F M)y ALt r0EL
BEHIRE BB 0L LTRb#EL L SDE, ROO~ODH 15 1
OV, v Lasv, wEE 18]

O XE 1> XE2 > XE 3 @ XE1>XHE 3> XE2
@ X 2 > [X 1 > X3 @ X 2 > [X 3 > X 1
® X 3 > [XHl 1 > Xl 2 ©® X 3 > [XH 2 > Xl 1
— 59 — A2 (E)
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M5 BROSMHEOLEE 212oWT, FREOKEEAIEEEE 52 b0%F_T
BAZLOL LTROBEY LD D%, ROO~DOHH6 1208, v—7 L
%

s, B [19]
®

© X1 @ XW2 ® X3
@ XME1 EXHE?2 ® XWX 3
® X2 & X3 @ X1 XX 2 X X3
— 60 — A2 ()

g
TR

e
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Il koMEA - BIoEL% S, B [20] ~ [31]

A ROLFZHAT, ROMI~MBEIZEZLR SV,

Bt S WA S 3N, 16 KORHTH Y, WETOHIE <
Bo WEHOWKIZE, FOTRS, HHEE, T ARRRO 3 BOREES T

B9, 20 bR FR S TRENDEIRG T2 5 7% 50 TRk 2 KT % DI,

<bs.

AR D4 F VIR T, MO THEEORE LR TH L, £, BRI,

BiATR, BRALTEI,  RHESSTE WRiHEZ B OIS 5o LRI IEET
POBONBRHEAREE LT, ROTR 1 ~3125 ) AMEND. S ORED
TR BEEMEN S,

(THE1] WEzmeEse, “mIHEEE5.
S+ 0, — S0,
[TRE2] —EefLhis s, EfiE L LTS OBRECRLL, =Rk
W LT B,
280, + 0, — 2S0;
(TA23]  SRLHEN & e IS ORI & L, S % U C A
L ClHARZT %
SO, + H,0 — H,S0,

M1 (7 oS amiis LTRbBLR b0k, koD~@0hrs 1
OBV, v Li sV, BEETH [20].

O 1 @ 2 ® 3 @ 4
® 5 ® 6 @ 7 ® 8
— 61 — A2 (&)

Mz [ Jiedcrizsifie LTRVELE D%, KOD~O0H»5 1
OB, v—s Lk sv. WEETE [21]

© BB D A @ HEHEOH
®  TLREEHEDH @  FAHBHE & W
® B & T ARG ® HAGEE & T LR

P 3 . KH TR 2 FAOMAGDEL LTROEL R 0%,
ROD~@DHS 1 DR, v—7 Lz s, HEESE [22] o

® FA NIV SE

@ FARTV b AN F T A (V)
@ | N=nN—-Eyia TumEfL =8k

@ | N=n— S

® Hefih AL NF U A (V)
® Fiefih PUREAL =8k

M4 TFRE D) 12oWT, BB AR BIR T 2LFEUG & LTt by
BL0E, KOD~ODHHS 1 ORY, v—7 Lk S, BEESE [23]
@ Cu + 2H,S0, —> CuSO, + SO, + 2H,0
@ FeS + H,80, — FeSO, + H,S
3 Na,S0; + H,80, — Na,S0, + SO, + H,0
@ NaCl + H,80, — NaHSO, + HCI
® Fe + H,80, — FeSO, + H,

— 62— Az (B

5 THE1I~TE3ICLD, 4 8kg Ay NTHMBIZELLLZL X, Hoh
% 98 % DLHRER (#E 1.8 g/em®) DRI L A0 HRET 2 HiOKRDOF

RTRT L, 25 J ekt atre LCmbESn b 0%,

BOO~®DHHPHZNETN L DT ORY, v—27 LxS\w, 72721, LU
TRMEEATOP TV ER A

s (24 ] [24] . [25 ] % [25]
[2]L
® 1 @ 2 ® 3 @ 4
® 5 ® 6 @ 7 ® 38
— 63 — A2 (®)

B KOXFEZHAT, HBROM1~MH6IZEZ RSV,

L&D At Coly0, D TR E b OBFEILEWTH Y, RFRERT L
CIAF NG AR B (LA A KERES b A NaOH K% 2 <l
VB (GAMD RIS, FRCRA A TR RIEL L S5, LAWB,

L& C LG D A SN (LENB, C D& TRTIREAES L)
Y LKA B &, ALaY B 25 I SRR FENRE LA, LAY C,
DAL RREL htrof, 2B, (LAY BB NS VY A (V) 2L LC
FIIL AR TN AN R, KEMALE 2ISEONWEE
RS DTHS 7

L& C, DISKBLT b)Y 2B TI R LSS L, (Lay

crb LAV LA, DIEKIE L% h o7, $72, LA C, D
122 NERIRALE (D KR A M 72 25, LAY CHREBRIEETRS &
o2, LA DI IR G L7z [LEN D EHERILENTHY,
R Y BOKFRF 1A SFERT CEIR LT 2L 2 B L7

BI1 T 12onT, TAF VAT SOWHE L CROELE LD, K
DO~EOHH S 1 DY, <=2 L s, Waks [26] .
© 7=y ® FyzFLv ® ¥k
@ 7wy ® FERRE =)V

fi2  THEERG) 1I2oWT, 778 LY 1.0mol AMEFETERICHILL TILEWE
EfLE AL &, BEABEOWER (mol) & LTRLELLLDE, K
DO~®DHFH S 1 DEY, v—27 L&, 2B, ZOBLSIZBNT,
LA B WSH I BRI L kDRI LR b D2 T 5. WERSIE [27] -

@ 3.5mol @ 4.0mol @) 4.5mol
@ 5.0mol % 10 mol ® 14 mol
— 64 — A2 (®)
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ms 7] - KE TR B EOMAEDEE LTRGBS LS D%,
KOD~@DHN S 1 DY, ~—2 L Sv, WEHT1E [28] .

© | #

@ | #

® | #

® | Kk 1
® | ok =
® | & ]

M4 LA CoMEE LTRLELELLDE, ROO~ODH NP5 1 DR,
~—z L swv, WEEe [20] .

® CHy~CH, @ CHy=CH-CH;
OH OH

® CHy=GH~CH,~CH, @ CHy~GH~CH,~CH,~CH,
OH OH

5 Cronn 5 Orgoron
OH OH

5 LAY D OMERMEARD ) &, N ¥ rBRY L OMEREGOME L TR
LU b D%, KOO~ODH AL 108, v—27 LaSw, &8, L&
WD L ZOMIEDH DL B, WATTE [30] o

@ 4 @ 5 ® 6 @ 7 ® 8 ® 9
— 65 — A2 (®)
(28 B88)
B 1t *

VEPHIUE, FFRIEROEE-E) &,

i H=10 Li=6.9 C=12 0=16 Na=23
0T, 1.0 X 10°Pa I2B1F 251K 1 mol DA% 22.4L L ¥ %,
$72, SMRERIE, R= 8.3 x 10°Pa-L/(K-mol),

77 I F—EHIE, F=9.65x 10" C/mol £ %,

Cu=64

I koM 1~M7iEssv, mags 1]~

1 WEOGHEERHREICOWT, IELWitil, 721, 2ofladgbes LTk
DL R b D%, BROO~DOH»sH 1 DB, v—7 Ladv, HEHFTI
7 NoKE, H#kEHCTHBET S EMAPELND.
A LA ) T LREEIIANF T EMATIRY RED &, ~FHohica

TEMMBEN D,

YRR ORI LY, BREGHTHIENTE D,

O TOH @ 4A0Hx @ voOH

@ 7, A1 ® 7, v ® 1, v @ 7,4, v
— 67 — B (#)

161

i 6

i 2

3

1.0 mol DILAM A 12 NaOH KEH 2 MA TS S L L, TAT
WOV AABIZHEC THRIBIGAYME S %0 20 & {1t & 115 NaOH O Bt
(mol) L LTHwOMYLDDE, KOO~ODOHAH 1O, v—2 Lk
Su. mEETE (3]

@ 0.50 mol @ 1.0mol @ 1.5mol
@ 2.0mol ® 2.5mol ® 3.0mol
(LR b))
— 66 — A2 (#)

FTHEOEME L EMAIC OV, IELWitE, F72id, Zofladbel L
THRLWEL 2D D%, HOO~DD s 1 DY, v—2 La S\, HEE
i [2].

7 1BIEDITLHEDE T OME T OHIL8 TH 5,
4 FBETHEOKT T, FIFEZPRECIES F AL RN F =DV E

%5
v A URAMOLEOETF TR, 17 EOBTFEMAD LK E v,

O TOH @ 10H @ DI

@ 7, 1 ® 7, v ® 1, v @ 7,14, v

FTFOBEBIEIZOWT, EELWREE, 1, ZoMAadbds LTRD
WL SDE, HBOOD~DOHHPS 12EF, v—27 La S, BEETIE

T AY Y RIENHEAREOMEES T CTH 5,
1 TYEZTREMABEROBIESTTH L.
Y KIS T Th B,

[]

O ToH @ A0k ® ToH
@ 7.1 ® 7. v ® 1, v @ 7.4,
— 68 — B (&)

g
X7

e




BMERREE |

L2 R&BR)

4 KEWOBEIZDOWT, IELWER, F7213, ZoMAGbe s LTkd Ml
Labok, BOO~DOHR»E 1 DR, v—2 LaSwv, 72721, %ITE
RS-y MEETh B, AT [4] .

7 ORFE6.0g MK 9L 0g MR THEMEED L, 6.0 %DRFEKEEL
5N5.

A HfkF b Y 4500 mol 124k 1000 mL % M1 2 T~ CiE S 25 &
5.00 mol/L ®¥ifbF b1 7 AKEHEATEEN Do

8.0 %DKEEAL T B Y AKIEW (FE L 1g/em®) O EVHEE L 2.2

mol/L TH %o

© 7oAk @ 10Hk ® DAk

@ 7,1 ® 7. v ® 1, v @ 7,14, v
— 69 — B (i)

i

pH

5 RIEEOWEMBOMIE A~C 22T, ELWwitk, F7:13, ZofA
HbhEL LTRbELALDDE, HOO~DOh»s 128 Y, v =2 Lid

v BrEEEE 5]

4 14 14
pH pH
7 7 7
0 0 0
0 R 0 R 0 i it
A B C

7 AR R KERE S Y Y AOKIEHECEE L7z & & ol MR OB A
Thbd,

4 HEMBOBIEAB &R BMEDEE, 71/ =V 75 LAY RIERE
ELTHWAZEIXTEDD, AF ALy VIREL LTHWS Z L8
TELZV,

Y HEEMROBIEA C L2 2MEDHA, AF VALY IV REREL LT
VB EIRTEDLD, 72/ =75 LA VREE LTHWA 2 LA

TEL,

O ToH @ 1DH ® oAk

@ 7, 1 ® 7, v ® 1, v @ 7,4, v
— 70 — B (i)

6 AEOERICOWT, IELWR, /204, Zodlaabes LTRd#EY
RLD%E, HBOO~DDHHS 1 DRV, v—27 L&, 72751, &REho
MUAHRO B Ch B & T 5o WEERIE[6]

7 ENEOERIE, T YEZTAEHCAEETIT) ZENTE b,

A TKERALF U7 AE 2R DR G R ALK T R RIS B 72O AR s e
INHDOT, FABELAKERILT )Y AREH OB VIEEE, a2 R
W7 & & F72ilE CHET 5,

10 B AR L 22 Al 2 ERELC 10 mL 32 D IY, 4% 0. 10 mol/L
KEEALF DY 7 AKIEHETIHE L E 25, #EETOMTRIZ7.0mL T
bHote oL E, AW LRET OFEREO EVIEEEE 0.070 mol/L Td
5o
O TOH
@ 7.1

@ 10Hk ®
® 7. v ®

I DH
1,7 @ 7,14, v
7 ALFERIGIZ BT 5 EF ORIBOEIZOWT, IELVRE, /2013, 20
MAafbe LTROHEL LD DE, HOO~DOHHs 1 DEF, v—27 L
msv, fEETE 7],
7 ACEBUS ORI % CRALBAINT 2 5T % &L e
7L HIHITE Do
1 RITRFTACEFUS O #IZ BT, AFL) F 7 A LiH Ho H oL
I+ 125 012kl Twb,
LiH + H,0 — H, + LiOH
7 RISGRTALFE O #IZ BT, #@ELKFE HO, 1o 0 OLEi:—
EmL, —#HEA L Twa,
2H,0, — 2H,0 + O,
© TOHk @ ADOH ®
@ 7,1 ® 7, v ®

ZOWEIIIAL S

DI

1,7 @ 7.4, v

I RoMEA - B2z s, BETTR [8] ~ [16] -

A

ROLFERGAT, ROM1~H4IZEZRE 0,

Ag', Cu’', Fe'', Na', Zn"" 2 &EKIEHADPOEBA 4~ 2 55MT 572

W, MLIRT &)1, BIEL~RE4 28T TT- 720 ZOKBHAIZIEL
OPSEIENDEL T L ORBIEZ Vb DL T 5,

162

41

(B0 1) R A AR A 2 & BB L, 2RI, A
B &P oL 72

AW BIHALKZELBL S &, ROLESE Lz, A#EITV, S
i C & BRI L 720
3] AW CEREWL 2t WERE N A TIEL CZ O % BE L 72,
l%@fz%, ZOWHIT VBT K% TITMA B & FAB LB U7z,
HMEIT, A D LA BRI L 72

S D IHALKEABL S L, ABILESE L2, ALV, 5
HE &A@tz L 7.

[#1E 2]

[#

[#1F 4]

— 72— B (%)



L2 R&BR)

M1 31 THECAfLE S, B4 TR AR DM MG hE
ELTROEL L ODE, ROO~@DHH 5 1 DEY, v—7 Las\v, ff

wasiz[8]-

BWEl oB@kE | BRME4 OB @I
@® AgCl FeS
@ AgCl ZnS
® FeCl, Ag,S
@ FeCly ZnS
® 7ZnCl, Ag,S
® ZnCl, FeS

M2 HRfE2 TES AR ELEIE, FILH(DCuS Th 2 Lhbhor, I
O CuS 1A HNO, 2 2 THIB L 72& &, UFOLREERTHIND
ZAEAHE S B ZORBRTORYE [(a ] - CHTHFIHFEL
TRLBAL D%, ROD~QOHHEZALI ] OTORY, v—7 Lk
v, 2L, ALREEMERATEIEVEEA ([b | RREARE),

mamis [a o [9]. 7 [10] .

cus + [_a_] HNO,
—— CulNOy), + [ b_|NO,+ S+ H,0

@ 1 @ 2 ® 3 @ 4 ® 5
® 6 @ 7 ® 8 ©® 9 © 10
— 73— B (i)

I3 FE D) 120V T, AHC R HH LA HE R BT L 0k LCHR b i
BEOE, KOD~OOrs | DEY, v—7 Liswv, BaEsi [11].
O AHITHERL TV R SROMILAES, ML > T 720,
@ SIS T2 PRORGLBI L, I & - CrREER S22

JaTon

) HUPORIE A A Y O—IBERILSET, FEHOREIRT 720,

BUFORIEA T > DT ST, BEHOREIRT 720,

®

®

4 HWEEEASHDOEIIDITT, HAN—F—DHEDORIZANTE X, %
OEHFE L7z OB E LTRLELLDE, KODO~ODH
51O, v—s Lk sv. HEF[e].

O K& @ R 0 ©® #Hf @ FHix G K@

— 74 — B (#)

B KOXHZFAT, HROM1~HBIZHER RS,

KORD L), EEICEMELEZ LI LDTELEA N N EDOERL LE
8 LOAEWR2AIY 72 L TCHEMLTH L, v 7 IR LIRET, &
LICIEMFEO,ZANTE ANy Z2@E L, 27T, 3.0x 10°Pa, 4. 15L I
Rotze —J, HE2121E T4 » CH; % 0. 10 mol AN TiE 1L 27 Clifito 720

Bz
Ay
=,
ol 830 L
i w2

BRIEL] 70 7 2 HCTER b Y 2 LA, 8 L HOREOT T EEE
2UBLAOSL, 37 EB LTS 27 Tltto 2

URME2] BRME 1 0%, HEMAHFECTHNLTI Y ¥ 2 ReREES ¢, WL
127°C o720 20 & SEBMICRIBOKGBE S N5 D o720

B1 F oI AREREOWEE (mol) & LTRLELALDE, KOO~®
Dl 1 ORY, v—s LS, BETRTE [13] .

@ 0.10 mol @ 0.20 mol @ 0.30 mol
@ 0.40 mol ® 0.50 mol ® 0.60 mol

P2 L #THROER2NOES (Pa) & LTROELL b0, KOD~
©Ds 1 DRV, v =7 L Sw, EETE [14] .

@® 3.0%x10'Pa @ 6.0 10"'Pa ® 9.0x10'Pa
@ 1.0 x 10°Pa ® 1.5x10°Pa ® 1.8 x10°Pa
— 75— B (#)
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B3 A 2T RO 2AOEINE, BE LT HROER 2 NOEN M
RHDEROBRCHT L &, : EHTHERHTE LR
L% b Dk, BEOD~@OHHSTNEN L DFOREE, =7 LEEw,
7oL, FURGEMEZEATIPEVERA,

w5 [8], [35][8]-

® 1 @ 2 ® 3 @ 4
® 5 ® 6 @ 7 ® 8
— 76 — B (%)
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BMERREE |

L2 R&BR)

I &oMmA - BlEL s sw, REEFHE[17]

A ROLFZHAT, BROMI~H3IZEZR SV,

VF LA F CEMIE, ) F AL BEOLAY LiC, AR, 2350 k()
1) F 7 & LiCoO, 7 & —#8dD 1) F 77 A A F ¥ H34jilF 72 Lig -,y Co0, (0 <x = 1)
ZIERICHV, BREICY) 77 LEEGALAREHE AV REBTH L,
MEOKEOZEBMDOBALIZKD & H12FESN D,

i LiCy — Lig ,Cs + xLi” + xe”
1M Lig ,Co0, + xLi* + xe” — LiCoO,

MBI E D B2 S Bl L7 Litid, Bl o BT % SR 2 S R
BCRE L, IEMTIE L, Co0, ICHUY AF N D, —J, FETIEHED M
EDORIGAHESTT %o

1 DFoaA+rBlDINIL L OBAFEMLIN TV L, KIZRL

a~cOEMD) LS KB ME T NTGEALZLOE L TRbELLDE,

BOO~DOWHE 1 DRY, v—2 Lisw, Wk [17].

a TNHVSUH VR b EHEEIL ¢ VF LT
O ank @ bk @ cok @ atb
® akc ® bkc @ akblec

2 VFoaLt EBWIIETL2ROEE a~clZo0WT, ELWitiliz 3T
FEAZLOL LTROML 2D DE, HOO~DOHHPS 1OEY, v—27 L
mEve BEETE 18] .

a AX—F72 5T Ly MERIZHHEN TN,

b HERHC, UF AL VIFAES S ERICEET S,

c EEHE, SHEEHLIZEZFALH2V THL,
@O ank @ boAk ® cnh @ akb
® akc ® bkc @ akblec

— 77— B (%)

M3 VFYLALF EBICLIS X IPCOBAIEELEL 220 VF T LA+ ¥
EiboamoZlbE (g) L LTRIBELLRIDE, KOO~ODH 151D

BU, v -7 Lasv, BEETE [19] .
@D 0.069 g Hihn @ 0.14 g 3hn @ 0.21g 8
@ 0.69 g WL ® l4gHb ® 2. 1gwd
— 78 — B (#)

B KOIFEFAT, HROM1~H4IZER RS,

PURRL 23 N,O, & “RILEFE NO, 1, ko &) 2 PREICH 5,
N, O, <= 2NO, e 1)
SFHEPREEIZ BT A N0y & NO, O E VA [N,0,], [NO,] &9 5% &,
firE K, (mol/L) 1 ZkONTHEINS,

[NO,J)*
[N,0,]

KR ZOEMAERZn (mol) D N0, #FH AL, & AHMET—EIZHE- 72
L2h, (R1) OFHIREIC RS2, 0L X, N0, NO, 2L L7284
o (0=a=1) L35, NzoAtNOQ”)'{%ﬁE‘i(k@;'} CHEHTX D

N,0, <= 2NO,
TR n(l —a) 2n a (AL mol)

K =

F7o, FHORECOLEE P (Pa) L ¥ &, NO, & NO, DG py,o, (Pal,

Pro, (Pa) XKD X512k ENS,
Pro, = P X , Pro, = P %

SHBUSTIX, FAEOENVRIEDOND Y IZHIEE HV A E T ERE A5
Zed£<, 1) OEPFHERK, (Pa) EKROXTESIND,

P Pno,
1 (1) ®K, (mol/L) & K, (Pa) OBfHEEETRNE L TROHLL LD

. ROO~®DH 75 1 2EY, ¥—27 LaxSw, 7272L, TITIRRIX
Sifksi (Pa-L/(K-moD)), TIHHE (K) & %5, AT [20] o

@ K, =K.RT @ K, =K.(RT)* ® K, = 1?%
K, RT X (RT)*
@ - < 5) _ 4Ll ®) - Al
@ K, R © K= © K="p
— 79— B G#)

mi2 st aRoMambEE LTRL ML R L D%,
KOD~@0hns 1 DY, ~—7 Lz, WEEss [21].

~ l-«o a
® Lra Tta
. l-a 20
2 1+o l+a
N l-«o o
@ 1+ 2a l+a
1l-«o 20
4
@ 1+ 2a 1+oa
® l+ta a
b l-«a 1+a
® 1l+a 2a
Y l1-«a 1l+a

I3 GRUL) ASFEHREEIC B & &, ko a~c ORI fFo7 (1) OFH
PHEBIT A 8{EE TR TEAL SO LTRGBS E b0F, HOD~D
OHPH 1B, v—27 LS\, 2L, (K1) OERSIERAKIST
ba, WEkTE [22] o
a REIEET, ENEAECT D,

b EJR—ET, WEE A,
¢ RELENEETT LTS EHA S,

O a0k @ bo#k ® coHx @ akb
® akc ® bkc @D akbkc

fl4 HRTZOHEMREIZNO, % 0.0100mol #HA LT, #EX27C, Eh%
1.20 x 10 Pa it 572 25 (K1) OFHEREICA D, FEiX249mL T
Holze TOLEDNO, D aDfiie LTRLEY2DDE, KOD~O®DH
b 1OM, v—s LaSu. BEET (28]
@010 @ 02 ® 030 @ 04 & 05 ©® 0.60

— 80 — B (%)



L2 R&BR)

IV &oMEA - BIoELE S, WEEE

A ROM1~H4IZHER RS,

FI1 HIWGUAT CHO THENZAMILEWE LTRbEL L 0E, koD~
EOHhs 1 DR, =7 Liasw, BEETE [2].
O #x5/7—-n @ T5/—-n @ FVATIVFEF

@ YAFNI—FN ® 7EFTLFEFR

2 &2%RAKFES 80mg #EEMIESE/2L 2 A, K9.00mg AL/ &
DL EFEBHE L ZELRED 0T, 1.0 x 10°Pa B 2 4kH (mL) &
LCTib#L 2 b 0%, ROO~@0HHS 10BY, v—7 L, fE

woix [25] .

@ 8.96mL @ 9.89mL ® 13.4mL
@ 17.9mL ® 19.8mL

M3 tvrrBLUGHEHOEEICET 2l LTEB>TVWBHDE, KD

O~@arh s 1 2R, =7 LSy, FEETIE [26] -

O HHWELDLEOY Y I YKERPIZBWT, &y 7 JdBUkEZR iz
LCHHETY, IV EIFENL a0l FOREL LCTHEET 5,

@ v T rOBAF U, EO—EAKERR TR L CHEIE R
NN

@ Ly rvEREARICMASLE, ZOHICE TS Ca®' % Mg AikIC
NEREE A ER LT VO THRERIZIE TS5,

@ 1-F7Fh /7= Vil 5 S22 ETRONDZZATVE, K
BRALT B ) Y ATHRIT 2 &, AIPER & L CRE S NUAHiEE K7L
MUY AL ND,

Z OKEBI R IR RIS A TDH %o

g — B (%)

® AHPEFIEEAR TS Ca® R Mg™" LRI 2 LB % R L1 < <

M4 72/ NVoOMEFLIMECHTIERE LTE>TVIHDE, KO
D~GOhps 1 DY, =2 Lk sy, WEFHE [27] .
O 7/ VIETEMZZ A FEICIVERIIERENTEY, 20k
E7 /=N bIITE N HERT S,
@ 7x/—VORRRIZF M)y AEMADE, KENIFEET S,
® Tx /= VERCEY I SEBUEIR Y 2T, RFLBUS LT

I T 5o

@ Tz VEEKEEBESESEL L, TEFILREIBIZE ) ATV
PERT %,

® T/ = VERBKEF MY ARERINA S &, ZERILRFEESE
SETHERT 5,

— 8 — B (#)

B KOXHZFAT, HROM1~H5IZHER RS,

LEWA~E X, Wi CH,0 05 TRE b OFFHRILAMTH 5. LA
WA, BNy EyO—@Eiffk (NVEVBROKERT 1 HZETECREIRL
7ALEW), ALEW C, DIEAY ¥ ok, LAY E 132 ¥ Y o= i

hChDZENbhoT D, £72, AvE EOMMO-CH, —CH,-CH,

-CH,-CH,-OH, -CH,-O0-CH,-CH, & ¥, THICBLENns it
SHNKF LI D,

1LEW A, B ZHEEEEMEO =2 0 A5 S ) Y 2KEE TR IERILT 5 &

AW A BRI E b ILAME B L 7. — %, LA B Rl S ik
Do, MO —F e, BEOAF VIR b Edbiols,
re BB ANZALATF 7 = — ) ¥ ZlA I TS 5 & . BB
OB L7, %6 (LAM A, B AL~ H A ) 5 Ak
B LT B b W R b o 7o ) 9 ARV L 7.

LB C & H TN 1) % 2K 1A SRR AL L 7 e, 5 L7 )
oA TR E A TS LA G, S hUw ATz ) %Y FIoE
B SIE T TR R S, SO F by Y AR E A TR
BRBLEWE L DT o7z, I, (LAWD &~ 72BN Y Y A
KT AL L7t BED AU 7 1) &AM A2 2 TR P2
WHI, GHEHER 7T AF Y 2R EICH SN PET OB LCTRH S
TWRILEMER LD TH- 72,

— 83 — B (%)

165

M1 F#E D) I8owT, [LEW A 2R 22 LTS N72LEY F 3.60
gl 7=V ZHEMATHALZE X2I2E LA RERBEOER (g) &

LTiRO#EL 2D 0%, KOO~ODHHPS 1 DFY, v—27 Ladv, &b,

7= ) Y THEDRIBIC &Y A USSR L2 D LT 5,
F72, LA ORIV I VE —CHO 1mol 20 5L AT 1 mol M $ %
CEHbhoT0Dh, WEETE [28] .

© 216¢g @ 2.36¢g ® 2.40g
@ 4.25¢ 5 4.32g

2 FhUYALRNFY FCHONa X7 0n X% Y CHCl %3 % & T T
s s€2E, UWTFOEREXTEINL L) I FVAF VI —T )L
C,H,0CH, & JifbF 1Y 7 4 NaCl B4R % .

C,H,0|Na + [CH,JCl — [C,HJO[CH,] + NaCl

COIFNAFVI=FTVOFRISZFA LT, {LaW B OEHZ A~
ek &, BELREOMAGDLE L LTRGELLRLDE, KOO~OD T2

b 1oRY, v—s LA sw, WEETI [29)]

MBI IO A DE

® @ONa CH,CI

® <:>F0Na CHCH,C
® <:>FCI CH,0Na
© <:>FCI CH,CH,0Na

® <:>FCWfONa CH,C!
® <:>—cm—0Na

CH,CH,CI

84— B (B)
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TR

e




EESRERE |

L2 R&BR)

M3 LAWG LLAWHOLHOMAG b L LTRMLE bOE, KO
D~@h e 1 28, <=7 LS, EET1E [30] -

L&Y G L& H
@ | FL7VEE ) FOVER
@ | FL7YIVER PIER
® ) F OV FL 78V
@ ) FOVER TR
® TR FL 7Vl
® R ) FOVER

M4 {LAHC LA D OlEAL LTREELE L0, KOD~ODH
HENENL DTS, v—7 LaE W,
TS IHLAm € 2 [31] ftam D [32] .

OH HO
@ CH,~CHj ©) CH,—CH;

CH,

® HOOCH;CHB @ @CHQ—OH

H,C
® DCHfOH 6 HaCOCHfOH

M5 ALEWECHALS (D KEREMZ 2L 25, BROGIELL 72, L&
WE L LTEZONLHEEL, WHEED L . Rb#ELALL0EROO~O
OB 1 ORY, v—s Li s, HEESE [38].

@ 3 @ 6 ® 8 @ 10 ® 12 ® 16

@

(LEE BbY)

— & — B (i#)
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#FF(IEER1HE)

B=R
Al # 2 RigE

A

I

%o, ZABC=60°, Z/BEA=15" D& X,

ToOMO XS, 0%l E T 5542 OMIZINATE ABCD AAH# L Tw
KORPIZEZ Ko

P I kosmwizsz k. (1) ZACD DKX %k ko
(1) 3HEOKTO0, 1. 2%MVTEISND HAHE NS VIHIZER2, 20 (2) WAD OES %R0 L.
L&, ROZMVICEZ Lo (3 1[%)15 Oz Fn k.
(a) 100 (AT H 2
(4) ACED Oliifif 23k & o
(b) 100 % H & A2
(2) 1452025 FTOEHDH L, ROBHOWEEE TR L, e
(a) 5 F72IF9DVTNA—FDOHKRTHY LI L HH,
(b) 5r9L14DVTNA1DOKTHY YL EH,
(3) WOBEy BLUF)IZOWT, KOZMVIZEZ X,
(@) y=|x=1|+[x=2|+|x=3] o7 7751}, N
() flx)=|x=1]+|x=2]+[x=3|+[x—4| + |x=5| + |x=6] + [x-7| @ b
/Ml &R X
B 5 c E
— 65 — Al (#®) — 66 — Al G#)
Al M e TE 040 0, 0. A 0.5, B G 4. C (6 0 &HALT

%I OABC D3 L O &b 7288 % S L35, ROMWIZEZ

Lo

(1) IS 2R L, S % @Az v,

(2) # (x, y) 2HIRS LEBHIC L&, x+2y OFAMAERD L,

(B) a % IEDEHET D0 (v, y) DHIRS LEH L&, x+ay ORKIE
ko Lo

(FeEmE b))

— 67 — Al (B
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;aé

il
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=

IR E

&z |

| EEESHE

=

c
t

SR

BMERREE |

#HF(IEER 2HE)

A2 # ¥
LR T wosmecEz s

(1) x, y2IEDEEHET 5, 4DOD1H x, 2x+3y, %x*Zy, %x*y CR

LT =5 OFHMEHT6 TH Y, HREASTHMEEY 21 hS e &, koK
HviIcE 2 Lo
() xBLUyOMizZRZIRD &,
() x, y2Q@Q) TRDMEDE X, ZOF— ¥ OFME SEE T hEhko
Lo
(2) FICA#T 2T ABCD I25WC, AB=3/2, BC=4, CD=3/2,
ZABC=135" Thb L&, ROEMVIZEHZ Lo
(a) JIDADESZERD L,
(b) WU ABCD O % 3k & o
(3) ROEHIZEZ Lo
(a) B—FICIEAZSHOO%, 2 [ (1Y) ZHWwT 32085
I He 72721, Ok BELVIBADNHoTH L, ZOLE, HIFHIE
LT Y & % Ho
(b) a, b ¢ nlFVFNL 0L LOEHET L, ZoL &, %X
a+b+c=n %M (a, b, ) OBEE n FHWTEE,

— 67 — A2 (&)

A XEBRET D, 20DFRER -x-2>0 & 42— Qa+Dx+2a<0 »*
[ ) Lo H i 55 & 9 & 2MBFAET 5 &9 % a DHOFH %KD Lo
F7z, TOLEOERx RO L,

RN
%8 I

m E%ﬂ?&f(x):é{sﬁ (t2—4t—12)dt+[2 (4t+1>dt} IZ2WT, KO

k]

IZEZ Lo

(1) BI%f () ofifiti 2 A, y=f(x) OFTTEDIT,

(2) H# y=7(x) Lo 0, £0) 2B 2EM ¢ OFRRERD X
(3) (2yTokw7eHeig o &l y=7(x) THHENET ORI S 2k Lo

(BeErE Bbh)

— 68 — A2 (G¥)
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HE(28BR)

PES 1
B e =] G2
20-7<x+3(/2-1) .
(1) #rAZX [ P Dr
3x—-4(/2+1)<4x-3

TR |x-2/2| S4/2 @b D,

EEFIE

O TRREMEDD, LFRETLIL. I8LCMEERMED 0
WL LA ERL, @ET52 8. T, BRLCHERS (I, IO

R ERERROFEOMEIY -2 52 &, (1) EEAEROORIE
@ MR, A5 E IO DAL TR S RSB OB EIRI - ]ve<x<[% ]+ -f TH%,
B owis - (2] fsez 5] <2

® mEho [ 7 |, [A9] sy (o) 2T (0~9)

HA%o (2) EHEhE KRG U L LT, UDHHMHES P, Q%

Il — > R S 1 o (A7) mevoEn sy, 250

p=ix|- [ 7 |- 1 |V2+r<x<[ o |+ = | 2+n
pr [ 7 ], [ ] o0& ez T 5. { ‘ [z]-[+]
@ SHCHET BHE, SROBEEFISTIION, SRRSO TIEVIT v, fEU]v
I+ - _ /5
PRPES] b —ErmABEEE ELTEABCL. B2 2 o= {x|- (A1 2se= [ )2 rev)

B CE BB CRET B = ko BIA1E %a S350 7)& L
2TV v,

LB, L, RIXERTH 2,
(i) k=0 D& &, PILBT2EBILHT HTH %,

(it CPERDLEY T EOED
® NUOWTRES 50, 15 S 0HHD 1o F ol & T A LT i e 3%k ORORE

BYBZE, Eh BECBLCRESNAAETOIIY—2F 5k, -]+ (] ve<es E [ ]2 eoa.

maz [ x | [27] w63 rsissai26.30 & LORETHI L, i) POWREEP T2, POQIIET 2HENAEL, 2, PNQ

® REFEEHCWET b, OB RN - % 5K CIRET BT BEMOBAA0 & %% k3 7% k OMOFMIE ;
Bl [V 1+[%5 ]2 #meT :
maz (3] /[T eazesisrcst, 28 Ll s -Q:Kén%; (7 ] iscikzz b0t koo~ans b e
i, Bb 1O, e

]+ [=]/[=] ; . . o 2
@ WEEEOHENCRET DG, A = v @ s<k<t @ ssk<t @ s<kst @ s=k=t ’f',’
a:3*22/§w§zz,a:az 6*3[% 6*2f@;5a:ﬁz:§mmwf '

g IS
s, X7

— 87 — B (i#) — 8 — B () -
#
. g
(2) koFEE, HBEET NATo 7T AL (%10 M) O L3 (3) AABC#H% Y, AB=4/6, AC=6, cosLBAC—— b5, e
BOBETH S, FHOBADOFWIL, BEOBEOFBMLY 1 47 %
[i15]

Motz Etz, FREOBEOSHIT4TH D, 72751, EHa biEa>b (1) BC= Thso

ThHb,
TelcTolelrla (2) AMBHLAACIFA LAEME S CHBAABITTS LAERED
wr |16 |7 5234 ZHED £ B
Wi |3 |8]6]5]0 4 (i) sin/BDC= T, ABCD OIMEN PR

—_ s
/5] o i
H) Thib, E7 HEOBRAD ﬁf_
/ v
(i) sinZBCD= TR e N iy
Thho T ABCD ORI [ ] /[T ] tar. it
ik
(3) BUFOH R L PREOH MO L ThHY, MRS ’19'_
]
o[/n] <oz, .
e
1t

— 89 — B (%) — 90 — B (#)
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BMERREE |

HE(2E8BR)

(4) %oz, 1559 FTOEYN 1 OTOEPNIZIMDO S — FHPA-
TWwbe TOEDOTHL, FIFIZ3MOH— FEIY L, WY HLA3

DA — FIZHEPNRTOLBHOME X £ ¥ 5,

(4) X 0316 DfEHE % % HEZEE Thrb, 2OLE X=100 &
A
% B FAFT SR TH5o
— 91 — B (i)

RN
%8

I

2 W f(x) =2x*—8x+6 Db Do

1) 1=x=4 BT, BE/ WG o= AN AR
x= D& E AL EL .
cors, (] [£])smurL,
a([(7]. [17]) zmshmmonfite y=g L35z,
gt =[x ]+ [25 ]« [29]
Thbe

(2) tIREDEHET S, 0=x=t I2BWT, B/ OR/NMEE m &
(D) TRO7PIEL g (0) DIRKAEE M LT 5o

() =1 0L, M-m=[Z2t] <h5,

(i) 0<t< Dk x,
wal- (5] - [F0

=t< [2R=-3
-w= 2]+ 7]
<t okx,
wenl- (7]
Ths,

) [M-m|=[ 7 |t £%sE5% Ol
S ESNEnfrs

Nne

— 02 —

L,

B (#)

3

m SFKﬁéiﬁf(x):%x3+5x2+2x+% Wb e Eh WA y=f(0) Lo

1 Q) EBIRERE LT D

'

tEp g7 EOOERE y= [Y o [~

x:0)<‘:§

(1) BHS(OW, x= o E BRI

(2) al 3HEDOERET 20 a=x=0 128175 WEF W) DRAMEIE
Ths,
¥ 72,

71 ] <a< DEE a=x=0 BT BB WD

THkbo

(@) 2WME g(x) = —Fbr+e (b, ¢ EH) 2d Do Wi y=g(0) Lo
A o)) B AR E—#T AL s, b= [ F ],
= Thk,
$ 7, b= o= DLE, yHEERLE W y=g()

THE NS omfis, Hil x=% LEM L LM y=g(x) THEN

#or DT O THhbo

(BerfiiE BbY)
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B [ )

212,100 % 3EHK TR 102015 TH 2,

M) %F 0,1, 2 AR TRE NS AR 3MEREHZ 5. R

(a) 100 % 103K TERT
10005 =1-3240-3'40-3°=1x940+0=9

Wxic, 10012 9 BHTH 3,
(2) 5 CHIY P 2 BEOMEKE n(5) LREIE, n(5) =405 i3, AkcRT

L, n(9) & n(14) BEhEh n(9) =225 n(14) =144 L% 3%, $£7,5¢9

DS CH Y G B B OMEEIL n(5n9) =n(45) =45 &7k 3, RAkkic
(b) 100 % 3 EfTRT L
n(5n14) FLY n(9n14) FEHEH n(5n14) = n(70) = 28, n(9 N 14) =

3)100 n(126) =16 %%, 51,5 9 & 14DWFHTHEY TTh 3 BROMEK

e 0
3)33 -« 1 =3 IZ n(5n9Nn14) =n(630) =3 &7 3,

DI w0 = 3 PELD, (@) BLY ) BEZAZH

3)3 2 J
2 = (@) n(5) +n(9) —2n(5 N 9) = 540,
1L -0 = 3 (b) n(5) +n(9) +n(14) — 2(n(5n 9) + n(5 N 14) +n(9 N 14)) + 3n(5 N 9 N 14) = 605
Lb,
0 1 = 3¢
(3) @ () FORD FHAGI NI IR OMHED x DRI E T,
x 1 2 3 x 1 2 3 4
lx—1] =1 0 +1 1 +1 2 L8 3
lx—1l 1=% 0 e, 1 x—1 2 x-1 -2 -1 1 -1 0 1 1| a1 |2
i -3 = 2 -1 1 -1 o w |1
-2l | 2-x 1| 2-x | 0 | x-2 1| x-2 s N =T
|x—4| =1 3 =1 2 =1 1 =1 0
Jx 3| 3-x 2 3-x 1 3-x 0 x-3 Ix-5| -1 |4 =1 3 =1 2| =1 |1
|x—6| =1 5 =1 4 = 3 =1 2
y -3x+6 | 3 | —x+4 | 2 x 3 | 3x- =71 1 | 1 s a1 NEEE
f@) ~7x+28 | 21| —5x+26 |16 | —3x+22 |13 | —x+16 | 12
Eox»b, 77973 ToBY TH 3, x S 6 - d
lx=1| +1 ] +1 5 +1 6 +1
y Ix—2| # |3]| # 4| 41 5 +1
lx=3| +1 2 +1 3 +1 4 +1
|x—4| 41 1 +1 2 +1 3 +1
5 |x=5| =1 0 +1 1 +1 2 +1
|x -6l =1 1 =4 0 +1 1 +1
2 =7 1 |2 o N
f(x) x+8 13 3x-2 16 S5x—14 21 7x—28
3

XoT, f(x) 1F xS4 OLERD, 4Sx DLERMESLD x=4 DL E ITRUME

0 1 2 3 4 X 12 Lis3d,
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BeA(3RIHE T HED

(1) FicluMAf ABCD #HEL TV 30T, (4 AABC:%-Z-Z\E:Z\E
ZADC = 180° — 60° = 120° X ), BC:CE=4:2V3 XY, AACE:ZE-¥:3

ZCDE = 60°, £BCF = ~CDE + £BEA = 75°
AD:DE=(V3-1):1 k9, ACED=3-%=13

ZBAC=90° XY, ZBCA=30° DT LACD = 75°—30° = 45°

(2) ¥f&2XYH BC=4 %ADT, BA=2, AC=2V3
m

LedioT, 2B = A0y Ap=2y3

sin120°  sin4s°

(1) TRoOMRES GIRMzEL) BHR S TH3.

y
8
(3) ZAEC= LEAC=15° XY, AC=CE=2V3
A
ZACF = ZAFC XY, AF=AC=2V3 sp 5
AT YADERLY, EAK g p e, BB 00y
2
AD_ 2z _V31_ gz
E=mE= 1 —V3-1 c
0 3 6 8

S B RIWIAERIZ

4x +3y =24

x+3y=15
x20,y20

(@) x+2y=k LF5, COLE, Bl y=-jx+] LIS PHARELOL EOY
K % ORAIEZ% % 5, Tl y=—2x+% 2558 B(3,4) %ill%

LE L RRKL BB, koT, AN 1%L B,

(3) x+ay=k L¥B, TOLE, Wk y=—Ix+5 LR S BHERELOL E DY)
Kok oRKMERH X B, 7L, HA LB RBAEMOME -3 THY, AB LA

CERBBEMOME -5 TH B,
() 0<asSior¥, kK60 DL FIRANGEE .
(i) 3<aS3 OL¥ kRHGHOL IR 3+4a kL B,

(i) a>3 DL, kiFH(0,5) DL EFICHAMSaz L %,
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BeA(SRIHEL 2 HE)

FRE

1) x>0,y>0%D, F—22NIVHPLIFICU~B L, 2x—2y < sx-y<x<
2x+3y &% 5%,
. Ly—2y+ix-yix+2x+3y
(@) P76 THBEND, Tt ——— =76 LV, x=76

HIHN 55 TH B2 b, F(3x—y+x) =76-21=55 BRI,

£oT, x=76 ¥RAT 3L y=4

() x=76, y=4 XY,420fH 30,34,76,164 &7 525, HIx
164—-30=134 L5,

¥/, SEUR %((30 —76)2 + (34 —76)% + (76 — 76)% + (164 — 76)?} =

%(2116 + 1764 + 0 + 7744) = 2906

(2) (@ AABC LBV TREEHEZMV2 L,
AC? = AB? + BC? — 2AB - BC cos <ABC
= (3v2)" + 4% —2-3VZ - 4 cos 135°

=18+16+ 24

=58

AADC ICBWTREEHZH S L,

AC? = AD? + DC2 — 2AD - DC cos ZADC
= AD? + (3v2)" — 2AD - 3vZ cos 45°
= AD? + 18 — 6AD

£oT,

AD? — 6AD + 18 = 58
AD? — 6AD — 40 = 0

(AD —10)(AD + 4) = 0

AD>0 XY, AD=10

(b) PHATEABCD DiEFHE

A ABC+A ADC = 3 AB-BCsin ZABC +3AD - DCsin £ADC

3-3VZ-4sin135°+3-10-3VZsin45°

=6+15

=21

B) (@ Ol AbeT7o0RBEM—INI~T, 22F &I LT
wONEEY O O %iBELGHTIIRE 3,
oL | @E%fﬂi,cﬁ%:g:n
X oT, WA 21EY TH 3,
®) nflo O &2 | 2¥~T,| iKkoTHYIShE O OfEf%ELE
POMAICEREN a, b, ¢ DiEHFXNIFT LV, Thid, n+2 FHOHFD

5% 2 A | 2L :u:r;z,w,,mcz:%:W

ey, B G5 U< F BB, ThDY, a+b+c=n EiliETH

(ab,c) 1 S g 7,

I f#E
2—x—2=(x-2)(x+1) XY, x2—x—2>0 DOffi

x<-1,x>2

x*—QRa+Dx+2a=x-2a)(x—-1 XY,

x>2a 2 x<1 BIU x<2a »2 x>1 ZilitTLERDH 5,
O a<; oMt

(x=2a)(x—1) <0 DfftiF 2a<x<1

£oT, -4=2a<-3

Wi, 2sa<-3

Thi, a<] RiliET. COLE, x=-3-2
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BeA(3RIHE 2 HE)

(@ a>; oHme
(x—2a)(x—1)<0 DfERIF 1<x<2a m ARG

x0T, 4<2a=5 (1) 8f(x) = [t® —6t% —36t]F + [2t* + ]}

- 3 _ 2 __ — —_ — p—
A P = (@ —6x2—36x)—(1-6—-36)+(8+2)—(2+1)

Nlo

= x®—6x? —36x +48

Thit, a>1 2T, COLE x=34 1
2 J:o’[,y:f(x):;(x3—6x2—36x+48)

f'(x)=%xz—%x——; =%(1274X712)=§(x+2)(176)

j | XoT, fl(x)=0 253D}, x=-2,x=6 DL ETH5,

. ; ¥, f(x)=§(x3-ﬁx2—3ex+4s) kY, f(x) OHWREBIEIUTO L5 1cAY,

fG) & x=-2 CEAM1L x=6 CHMAE-21 223,

Gi) a :% DBAE

x -2 6 |
f(x) + 0 - 0 +
(x—2a)(x—1)<0 B(x-1)2<0 &7%&Y, Ihzfts x IFEELERV,
mx [TUN
@ | N Pl
11 -21

YUEkkD, a ooz —2Sa<-2 & 2<asiTHY,

"5 7 D FRIToX3ick3,
{ -2sa<-lovg 757 OBBRTOLS 1%k %

2<a§§®<’:§

y Lo THENZES OmAL S 13X

s fs{( 2 +6) Lo — 62 36x+48)}dx
= —=x —=(x3—6x%2—
, 7z 8
6,1, 3
s — vl
J;( i +4x)dx

1 1 .°
N I S |
‘[ 2* +4"L

=
I

) f(x):%(x3—612—36x+48) 10, #(0,(0)) 12 (0,6) 7B,

£.00,6) iV THlifi y = f(x) LEET TR L O X I, £/(0) =§x(—1z) =-§ 13

B, koT, L OHERE y=-x+6

(3) iy =f(x) &EMC & OIHAD x B 23 - 637 ~36x+48) = —7x+6
BT x THEPD, 2 —6x2 —36x+48) = —Jx+6 KWAT 5L

Pa-6)=0 td. koT, y=fQ) & y=—-x+6 LOHHAD x LD

5%, x=0 LUHE x=6 THE. WA, ik y=f() LEH y=-Tx+6 I
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A7 AETHL Y Ca—RAMLREE oL TV ARV &8
BRENTEY, ¥y ¥ admn TR LTSV 2 RS
HIZZe > TWAHEEZHBNSLDT, not even one [ 1 DD~ 2
] # ANLO09:Y, AIXEFOMOEET, Y427 A
7 D THAL MO KHE T T TICHEN 2B ETB Y. E\hill
AR > THE R AN Z %> T0nD I EAVRBENTW S
bOD, EHOHELETIREELRD LD o7z LBRENTVS
DT, WFEFET But & AMLbOH5# Y,

BNEAZLHh DGR OERAE M5 M8, FFHEOHERITM A #f
BONMRD EREZESFE L Cn 2005 bh T b,

BGUIARLONE—HIE, BMLERNELOF —7 — F25:4F
LG EEL. —HT 20 E) EHAWT S,

(6NIARZLONAE—F M, BIEDOF —7 — FAFENT 555
EHEL. —~HT 20 L) hERHET 5,

(MEFEXLD I A4 P VEDTFLHE, 4 PVid, TOLHES
HBOT—<ERT OO BILENH L, MELTHERLNLTWY
LRETH-TH, BEDOF—<ZRLTVWARVLDIEF A b
LLTHEESDHOLL BV,

I

KL OISR R, Jack. Gareth. Penny @ 3 A#%, &
FLTREDHENWR R R T VIZOWTEE LT A M. Kifaho
XA S 2729 2Ty ZHOTHithE THEIIHAN - T, X0
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I

SONRIEHR & s & 3 2 RCHMIEE, 7— <& [EY R A%5%
2B 2 boE |,

(I SOIR 2 838 L CEpr &2 4 ) M, iz &ty [T v
DFES LWEFEREFTET DT I ¥ AFBREKIC~DEIEE 5
A 72189 RIZ 7 B DT, confidencel HIE 1% AN 5 D34,

(2) + (3) - (NIALH OFEA O TR E 2 [ ) M, FFkiEo
AR A, WO TIRS EMEICHT L TWw a2 a0 MbhTwns,
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(1) ind+ 0 +C) [ONFCTHLD%EHDITL] O, ONF
the word “philosophy” %D T, ClE[#HELNTWVE] L)
ZHOFERIZ 5 L 912, BEFFO listed & AND DHEY,

(2) by then (= next Friday) & for twenty years 23@ % O C,
KHKETIHE ANDL O Y, [FHEELTWD] Lw)IREIX
be married T# 7,

(3) (see+ O +~ing)[OA~LTVBED% LD IDZHREIZ L -

Twb e

(4) too~to " TI[HENITH~LDTTELWVIDIE,

(5) on ~ing T[~F% L5 JDE,

(6) though I¥#fsl Tl ~ b b b3, ~7ZFhEd |0k,
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Do
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(1) Tracy (blamed herself for exposing her husband to)

danger.

(2) She is (ignorant of the trouble she caused by) being late
for the flight.

(3) What is (the most important goal in your university) life?

(4) You need to (complete the application form and turn it) in
by next Wednesday.

(5) This blue dress (is far more fashionable than that one).

(6) I (put emphasis on how meaningful it is) to learn
psychology.

L R4 F what 2 ANLD D5iE Y,

(2)  salary[#VEH 25T, 2] 2 v & X3 small % low % H
w5,
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B LT 5,

(4) thereisno ~ing T[~9 52 LI TER\V]DHE,
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(1) Not (until eleven o'clock did the international conference)
begin.

(2) T cannot be sure (of their ability to supply you with) the
necessary goods.

(3) Tt (is essential that you be present at) the meeting.

(4)  Michelle (could not afford to purchase a new) pair of shoes.

(5) We had to travel by (land instead of by air due to) strong
winds.

(6) Professor Brown did (not like the unusual proposal that I)

made.
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(3) W - Mz TEIFHOBTIE, ko & LBERTET,
EFEDS 3 AFRHEL® he 2 DT, finishes & A5 D755 Y,

(4) BEETIIBEOD DL D HTOIERLHRFEEL LT, 0
Tl had visited 2% told & D dRTOEMEEZ LKL T 5,

(5)  FE (R I would 2°8 5 & EZHEH L &MEEIZGE + S
+ were to ~) [RIC~F 5 B2 HOAEEDOL
129 %,
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v
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(1) (Everything you need to know about your) work is
written in this handbook.

(2) It's (too early to say how much of) an impact the film has
had on our culture.

(3) The publication of the (book may have been the start of)
the modern environmental movement.

(4) The article (explains how robots are taking over people’s)
jobs.

(5) The nutritionist (recommends not having dessert every
night after) dinner.

(6) In ancient times, oral stories (were employed as the most
important method) of conveying and preserving ideas.

(2) JE#E 7B B twicel 2 £ iZas ~ as - DHNICE < o
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(1) Philosophy is not (so difficult a subject as you imagine) it
to be.

(2) The prices of vegetables as (well as those of fruits vary
with) the season.

(3) How (far do you think we can go) in a day?

(4) Because of a bad stomachache, Lucy could (neither sleep
nor eat during her flight) over to Singapore.

(5) It (was not long before Hanna left Tokyo) for Helsinki.

(6) He built a house in an inconvenient (place to which there
is no bus) service.
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Ty DTV FANANBENE B o270, 1IERISEYE 2
THEIhol

2 RIEAY)

I
M42) <=7 AYRVFFrOZRKZARTES, 74 —F
Ny ZIZEDMEHRDOL TF > ORENREL R >TwWh, o
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M2 MEXOLEMIIYTIZELF 77 L OB LRIGIE. 2CHs + 902 — 2CsH403 + 4CO:z + 4H:20
XoT. 774V 210 mol DBALICLELREEFOWERIL. 45 mol TH 5.

{2 BHE )
I
M4 T RSy MRS, s

A HEZK1000mL (23EALF MY 7 A ZIR B 720, KEWAEOERIZI00mL £ ) P LKRE 2B Lzwd> Ty EEIE5.00mol/L
INDULNEL 2B, #HDo
7 KERALT MU AKBEOKREZIL £ T 5 &, TOREIE, 1.1x1000=1100g

x100=6%TH %, L\

:®$%ﬁ¢mﬁih%*&m%bUﬁA®H§u\HWXf%=%g

NaOH =40& b, KEAILF MY 7 ADENE=IF40g/mol THE 05, T ORIFEWD EIVIEEEIL, %=22mol/L
IELWw,

IA
M2 BAERICHOET e - 2atRnaid,
WAb#l : HNOs + H* + e- — NOz + H:0 @
BILH] 1 ST — S + 27 @
Ox2+@& v, 2HNO; + S* + 2H" — 2NO2 + 2H:0 + S @
@RIz, Cu®ty 2NOs Wz %,
CuS + 4HNOs; — Cu(NO3)2 + 2NOz + S + 2H:0

IB
P Mitowf\ﬁ%ww&ﬂih\&de%§%=mxmﬁh
L72255 Ty ¥ VO FEIL. 1.5><105><%=0.30X105Pa

Lo T, #H#2HNDOIEINE, 15%x10°+0.30%10°=1.8 % 10° Pa

mA
\ ) 1.93x 10°
S -2 oS 0AE w 10t
M3 HNZET oW, e

FEAT BB, VF Y LA+ BOLHTIE Li+ 2R ) BLOT, FRIENINT 5. HIIL 2 HRE,
6.9x0.0200=0.138=0.14g

=0.0200mol

B
3 a PR JAEDT ORI B0 () ICBEIT 5.
b CFfiE. WEBUL TS 2 J510 () (B EIS 5.
¢ BUBRDENINE L b, FEIIEAD T ORI % J510 () (CBEIT 5.

VA
4 7z —VIZRRED BIHCRTH ) RERAKFETF M) 7 2REEICIA TS SRS 538 L2,

218



BeA(3SHHILT HE)

(1) (a) 3MEHEZZBE, 1005=1x9+0+0=9
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RAMEIZ x=4 Dk X TI2

Y

H 0 1 2 ] L
(1) ZADC=120°, ZCDE=60°. ZBCF=/CDE+ /BEA=75
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) flx) = *(1‘3 6’ —36x+48), f(x) = x+2)(x 6)

z —2 6
S @=0r%501F, x=-2 6Dk éﬂ'C\ BREL 77 7 3EDE D2k %, @ |+ 0 - 0
(2) f0)=6. SO ==k D\ y=-2+6 fo | 2 J U]~ A
(3) y=/flx) LEHROIA D x FEREIE =0, 6 o
S=L6}(—%x+6 —é(x3—6x2—36x+48) dx=22—7 ot

Bt 2 BHEHA)D
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(1) (20i) k=0Dr &, —1-4/2<x<4+3/2TH Y, K2 EHROBILI5MH,
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(3) Bk % @i’eﬁ}*ﬁui | BEOHIE 4. T 4 A5 *ﬁﬁmﬁai§+<z-z>=%:o.sz
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CF 1
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