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Look! The mountain is completely covered Snow.
I. on
2.  over
3. up
4.  with
A number of people in this park to listen to amateur bands on Friday nights.
1. gather
2.  gathers
3. has gathered
4. 1is gathered
It’s been three years since Rick to learn judo.

1. began
2. begins
3.  hasbegun
4. will begin

My mother is worried about home late from school.

1. Tcome

2.  mecome
3.  me to come
4

my coming

A: How much do I owe ?
B: Twenty dollars.

1. atyou

2. into you
3. uptoyou
4

you



(7#7) Although Andy’s been studying Chinese for four years, his Chinese is but good.

1. almost
2. anything
3. most
4. not
(%) Please keep me of whatever happens while I'm away.

1. inform

2. informed
3. informing
4.  to inform

(7) A: you won the lottery? What would you do?
B: 1’d definitely go on a cruise around the world.

How come
So what
What if
Why not

B

(#7) A: Do you remember that wonderful dinner in Paris?
B: Yes, I do. The name of the restaurant was Le Varaison.

I. had
2.  have
3. having
4

to have

(=2) Tracy is no longer the shy girl she was when we were in high school.
1. than
2. that
3. who
4.  whom
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A: Do you want to go to Tokyo with me this weekend? The Growling Tigers have a
free concert in Shibuya on Saturday night.

B: Definitely! ( 7 ) It would also be nice to spend some time
sightseeing before the show.

A: Actually, I have to work until 9 PM on Friday night. If we took the early
Shinkansen on Saturday morning, we’d still have time to walk around.

B: ( A ) It costs quite a bit less, and we would get there even earlier.

A: Won’t it be uncomfortable? I have a hard time sleeping on buses.

( v )

B: The seats on the overnight bus recline so that it feels like you’re lying down.

( == )

A: Maybe so, but I won’t feel comfortable sleeping in a seat right next to somebody
else.

B: We can take a bus that has only three seats per row, and there’s an aisle between
each seat. ( b ) There are even curtains, so you will have privacy.

A: 1 guess we could give it a try. It would save us some money.

B: Let’s do it! Thanks for inviting me.

BESINGE

1. How about the overnight bus?

I bought front row tickets.

I don’t want to be exhausted for the concert.
I think you will be able to sleep comfortably.
The tickets are too expensive.

They’re my favorite band.

We’ll get there late.

O

You wouldn’t have to be right next to anybody.
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A: How is your first month of university going?

B: [It’s going very well, thank you. ( Vi ) So, 'm thinking about
joining a club.

A: That sounds like a great idea. Which club are you thinking about?

B: TI’ve got two in mind. ( x )

A: The soccer club would be a great way to stay in shape. It’s important for your
health to exercise.

B: That’s true, but I exercise a lot already. ( 7 ) Istarted playing the
guitar last year, and I think the guitar club would be a good way to improve my
skills.

A: They often have short performances during lunch time, and they also have a big
concert during the school festival. ( 7 )

B: TI’ve never played in front of other people before. It could be a good challenge.

A ( = ) You should go talk with the leader to find out when they
meet.
BN

1. Do you play the acoustic or the electric guitar?

Giving a performance in front of an audience will really help you improve.
Have you considered the soccer club?

I think you’ve found your club then.

I was in the soccer club in high school, so I’'m thinking about that.

I’'m enjoying my classes, but I want to make more friends.

My parents are visiting this weekend.

SISO AR )

The other one that looks interesting is the guitar club.
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Wataru Misaka, a Japanese-American basketball player, holds a special place in
American history. At a time when professional basketball ( 7 ) of only white players,
Misaka became the first non-white person to join a professional team. Like Jackie Robinson,
America’s first black major league baseball player in the modern era, Misaka helped move the
country forward in the acceptance of minorities.

Misaka was born in Utah in 1923 to relatively poor Japanese immigrants. His ( - )
for basketball was recognized early, and he quickly became an outstanding player on his
school teams. He led his high school team to state and regional championships in 1940 and
1941, respectively.

After high school, Misaka ( 7 ) Weber College, a junior college with a
competitive basketball program. Misaka continued his success at Weber as he helped his team
win junior college championships in each of his two years there. In 1943, he enrolled at the
University of Utah, joined their basketball team, and won the national championship at the
end of his first season.

( = ) his success during his first three years of college, Misaka had to face the
anti-Japanese attitudes common in the United States at that time. The U.S. and Japan were at
war, and people sometimes shouted hateful things at Misaka during his games. Because of his
Japanese heritage, he was sometimes turned away from restaurants and other businesses.
Misaka endured this racism and even ( > ) the American military in 1944, taking off
two years from college to serve as an army translator in Japan.

After his time in the military, Misaka returned to the University of Utah. Just as before,
Misaka led his team to ( % ) national championship in 1947. That final game was
played in New York City, and Misaka performed exceptionally well. The newspapers in the
city wrote many positive words about the young Japanese-American’s (% ) . Asaresult,
the New York Knicks, a professional basketball team, invited Misaka to play for them. He
agreed to the team’s offer and moved to New York.

Unfortunately, Misaka’s professional career turned out to be very short. At the time,
the Knicks had too many guards—the very position that Misaka played—and he was

(27 ) from the team after only three games. He scored a total of seven points playing
for the Knicks, but his place in history is about more than his achievements on the court.

Over the years, appreciation for his accomplishments has only grown. He became a
member of the Utah Sports Hall of Fame in 1999. In 2009, the Knicks ( 4 ) Misaka by
giving him a jersey during a halftime ceremony. That same year, Misaka was even recognized
by U.S. President Barack Obama for his important role in breaking down an historical

(== ) barrier in American sports.
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I the manager.
1. alot 2. by 3. dishes 4. made
5. of 6. to 7. was 8. wash

G BEERBRLTLEDRVWE, WOETHLROD FEALL,

We need to finish it done.
1. cleaning 2. get 3. never 4. now
5. otherwise 6. the 7. we’ll 8. vyard

Z ORBEIFRS DD, NT KA ZAZH 0D £,

Do you have the problem?
1. advice 2. any 3. as 4. can
5. how 6. solve 7. to 8. we

I ETHENLTWEDT, RITFAHILWRRLETCLE ST,

He was so tired that he asleep.
1. come 2. fell 3. had 4. he
5. home 6. no 7. sooner 8. than

NGV INCARESE YN Sy el YA AP W

a foreign language in your sleep?

1. be 2. could 3. great 4. if
5. it 6. learn 7. wouldn’t 8. you
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Have you ever noticed a distinct smell after it rains? Scientists have identified two
different sources of the smell of rain. The1 first is oils emitted by certain plants during
hot periods. The oils are then absorbed by the soil and rocks. The second source ii
linked to particular bacteria liVing3in the soil. The bacteria produce a compound
known as geo:min. When it rains, plant oils and geosmin are released as aerosols and

produce a distinctive color. Additional research conducted in 2015 by a team of MIT
5
scientists indicated that when raindrops fall at low rates, more aerosols are released.

This may explain why the smell of rain is more noticeable after light rainfall.
6

The latest craze among coffee drinkers is butter coffee, a high-calorie drink that blends
1
coffee with butter from grass-fed cows and MCT oil extracted from coconut oil. Dave

Asprey developed the recipe after drinking tea with yak butter while hiking in Tibet.
2
He claims that by substituting breakfast with his so-called Bulletproof Coffee, you
3
will have more energy, be able to concentrate longer, feel full all morning, and lose

weight. His theory is that it’s better to provide your body with essential fat and
4
calories than carbohydrates like those found in cereal. However, some nutritionists

warn that having this 450-calorie sports drink would cause you to gain weight and may
5

increase cholesterol levels, which could lead to heart disease. Of course, we need fat
6

in our diet, but in our coffec?

- 12 -



(7) Many companies are now incorporating digital videos into their print advertisements.

For example, American car manufacturer Chevrolet bought advertising space in
1
magazines to show digital videos of their cars. This Video in Print"™ technology was

developed by a company called Americhip. The system, which can hold up to 40
2
minutes of video, is made of a microchip connected to a car and a small screen
3

pasted on paper. Americhip also created a video book for an NBA (National

Basketball Association) team to promote their new premium seating. In a magazine ad,
4
Aquafina used Video in Print™ to demonstrate the freshness of their sparkling water
5

by inserting a video showing moving bubbles. The screens are as thin as paper, and

the videos can be played back with adjustable volume control.
6

(x2) The United States’ one-cent coin, commonly called the “penny,” is becoming very

expensive for the country to collect. Pennies are made from copper and zinc—metals
1
which the U.S. must purchase. The country must also pay to manufacture the pennies
2
and distribute them. When these costs are calculated, the U.S. spends about 1.7 cents

to make each one-cent coin. Many feel that because the penny has become so
3
expensive, it should be phased out. Similar cost concerns have led countries like
4
Canada, New Zealand, and Finland to stop producing their lowest-value coins.

Charities in the U.S., however, argue that pennies are an important source of revenue,
5
as people are more willing to give them away. Because of their claim, along with

strong public support for the penny, the U.S. has no plans to eliminate the coin

6
anytime soon.

-13 -



(:4) The minpaku business has been receiving more attention in Japan recently, especially
1
with the upcoming 2020 Tokyo Olympics. Minpaku is a Japanese word which refers to

individuals offering their private rooms or houses to tourists from all over the world.
2
Usually, the room charge is much lower than that of ordinary hotels and inns, so
3

people staying for an extended period can save a lot of money. The Japanese

government is worried about the shortage of hotel rooms during the Olympics, and it

is counting on the minpaku business to supply the money. However, neighbors of

4
some minpaku facilities are often inconvenienced by the noise and trash that the
5
tourists create if the minpaku owners don’t manage the facilities or instruct the guests

6
properly. If managed well, the minpaku business can provide a unique and affordable

experience for travelers while easing the room shortage during the Olympics.
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BN, DU T 4 kDK S BTiE NADPH S h, NADPH AT
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(7)) Karen and Daniel will get

1
2.
3.
4

(1) James has gone

1.
2.
3.
4.

next year, but they haven’t decided on the location.

married
marries
marry

marrying

difficult situations many times.

in
out
through

under

(7) A: How will you go to New York?

B:

Do =

riu take a bus or drive. Maybe I’1l drive.

either
neither
sooner
whether

(=2) He looked at his granddaughter, thinking lovely she looked in her red dress.

1
2.
3.
4

() Mr. Yamada is efficient

1

2.
3.
4

how
however
what

whatever

he will complete the project in a week.

as/as
rather / than
so / that

too / to
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(#) A: Did you lock the door?
B: Yes, I made sure that it

1. islocking
2. lock

3. locking
4

was locked

(%) Can you me a ride to the airport? My flight leaves at 4 PM.

1. give
2. have
3. put

4. take

(7) The e-mail was sent to everyone in class mistake.

1. at
2. by
3. of
4.

on

(#7) The features of the new security system are far better than I’ve ever seen.

1. any
2. half
3. least
4

many

(=) furniture do you need for your new apartment?

How many
How much
What amount
What number

Sl
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A: You look lost. Can I help you?
B: Yes, please. I'm trying to find the train station. ( 7 )
A: It’snottoo far. ( A )
B: Am I? That’s because I’'m not familiar with Kanazawa.
A: Are you just visiting?
B: No, I moved here a few weeks ago, but I'm still learning my way around.
A: Isee. ( v )
B: Okay, and after that?
A - )
B: How long do you think it’]l take?
A: Probably 25 minutes or so.
B: That sounds a bit far. ( A+ )
BEZiNGA

1. First, you need to walk back down this street and turn left at the bank.
Have you tried the new bullet train yet?

Is it nearby?

Kanazawa Station is quite famous.

Maybe I'll take a taxi instead.

The streets are very narrow around this area.

Then walk straight, and you’ll see the station in front of you.

A A S

You’re walking in the wrong direction, though.
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A: Hello and welcome to Willy’s Wings, home of the best chicken wings in town!
Are you ready to order?

B: ( ) ) Which do you recommend, the Satan’s Kiss Wings or the
Sweet ‘n’ Sour Wings?
A: That’s a difficult choice. ( X )
B: Ido. How spicy are the Satan’s Kiss Wings?
A: They’re so hot that most people can’t eat the whole order. ( 7 )
B: That’s a good deal, and I do like a challenge!
A: Wonderful! But the Sweet ‘n’ Sour Wings are also very popular.
B: ( 7 )
A: No, sorry.
B: Well, I'm feeling adventurous. ( = )
A: Great! Your order will be ready soon.
[ERAL]

1. Do you like spicy food?

2. I’m having some trouble deciding.

3. I’'mtoo full to eat another bite.

In fact, if you do finish it, you’ll get a 50% discount.
Is there a discount if I finish those, too?

One order of the Satan’s Kiss Wings, please!

Where can [ find a dessert menu?

S e U

Would you like to hear today’s specials?
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Plastic is a part of everyone’s life. It is used for bags at the supermarket, food
packaging, drink bottles, household appliances, and even in automobiles. People are
becoming ( 7 ) dependent on plastic, as is evident from the rapid growth in production
in recent years, from 225 million metric tons in 2004 to 311 million metric tons in 2014—a
38% increase. Plastic is relatively ( - ) to produce in large quantities and is very
durable, which is why it has replaced materials such as wood, metal, and glass for most
practical applications. Because of the large quantity of plastic and its durability, it is causing
trouble for the environment, especially for the world’s oceans.

We have all seen plastic garbage in rivers and on beaches. These itemscan (7 )
out into the ocean and cause harm if swallowed by large marine creatures such as whales,
dolphins, or turtles. The same is true for fish that consume smaller pieces of plastic litter, and
then for larger sea birds if they eat the fish that have ( = ) plastic. Even if these
creatures avoid eating plastic litter, they could still get tangled in plastic fishing nets or be
strangled by floating plastic items.

Microplastics are a new category of plastic litter causing trouble for our oceans. These
are defined as plastic particles smaller than 5 mm in diameter. Most microplastics come from

(A4 ) people use in daily life. One example is facial scrubs that use small plastic beads
which enter the sewer system when washed away. Microfibers that come off of synthetic
clothes when washed in the washing machine can also travel into rivers and the ocean. Other
plastic items can be blown out of the trash and find their way into the water system,
eventually ending up in the ocean. When plastic is exposed to ultraviolet light from the sun, it

(7 ) into smaller pieces which are easily carried away by the wind and ocean currents.

(% ) ofhow microplastics enter the ocean, the impact can be tremendous.

One hazard of microplastics is that they can be ingested by smaller marine animals,
thus ( 2 ) their health. One study found that crabs given food containing small amounts
of microplastics ate less food over a period of four weeks, which affected their growth.

Another hazard is that humans may inadvertently consume microplastics by eating fish
and other sea ( /4 ) that have microplastics in their bodies. Many plastics have
chemicals added to them to increase durability, and these additives can be harmful to marine
life as well as to the humans that eat fish contaminated by microplastics.

Pollution from microplastics could eventually be a big problem for the world’s oceans
and for humans’ health. One thing we can doisto ( = ) the amount of plastic we use,
for example by not using plastic bags at supermarkets or convenience stores. It is also
important to properly recycle plastics and make sure not to litter. These actions will help
reduce the amount of microplastics entering the ocean.
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My least once while I'm in college.
1. abroad 2. at 3. father 4. go
5. 1 6. should 7. suggested 8. that

HEZPERB L TCEEFLOWEEEOT A - TEIEH 2

What ?
1. do 2. of 3. ofthe new library 4. proposed
5. thearchitect 6. the design 7. think 8. you

FROENWEEEIT, T OFEBITEH LTINS LIRS0,

The electricity consumption of volume.
1. ahouse 2. doesn’t 3. in 4. increase
its 6. necessarily 7. proportion 8. to

BRLERTIUIR BV iR, TRETCREATEREZEEZEETAZ LT
g

you’ve learned.

1. all 2. do 3. have 4. is

5. review 6. to 7. what 8. you
BEERMNE D DN = 2 TRE, FUEERTICE E L.

I

1. heard 2. 1 3. in 4, sound

5. the alarm 6. the kitchen 7. was 8. when
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There are a variety of animals living in Madagascar which are unique to this tropical
island. A team of researchers has examined the DNA of 2,850 froés in 170 locations
in Madagascar and discovered more tl?an 200 new species. However, one island
threatening these animals is a deadly disease caused by chytrid fungus. Chytr3id

fungus is responsible for the decline or extinction of hundreds of frog species around
4
the world. Until recently, it was thought that frogs from Madagascar were free from

the chytrid threat, but a pet trader in the U.S. discovered chytrid fungus in frogs
imported from Madagascar. In order to preserve this diverse variety of frogs, it is

5 6
essential to further study the animals and ecosystems of Madagascar.

The tai-haku cherry tree is native to Japan and has the largest flower of all ornamental

cherry trees. Its pure white flowers can measure 2.5 cm in diameter. During the early
1
part of the 20th century, this species of cherry tree was lost through cultivation in
2

Japan. However, in 1926, an eccentric Englishman named Collingwood Ingram, who

at the time was a world authority on the Japanese cherry tree, was invited to Japan to
3
address the Cherry Society of Japan. It was during this visit that Ingram was shown a

painting of white cherry trees thought to be extinct in Japan. He recognized them
4 5
immediately as a species that he had seen in England. From the surviving gardener in
6

England, Ingram was able to reintroduce the beautiful tai-haku cherry tree to Japan.

- 60 -



(7)

(=)

Dr. Hirotaka Sato of Nanyang Technological University in Singapore and his
colleagues recently reported that they had created “cyborg insects” whose movements
1

could be operated by remote control like drones. The researchers implanted electrodes

into the optic nerve and the muscles near the wings of beetles to control their feeding.

2
Then they loaded a 1 cm’ electronic circuit with a radio receiver and a tiny battery
3
onto the backs of the beetles. With this system, the beetles could fly for about
4
30 minutes. Although the research has a long way to go before its practical

5
application, and there are various ethical issues to resolve, Dr. Sato hopes that these

cyborgs may be used to locate victims buried in debris after disasters.
6

The world record for the longest confirmed human lifespan belongs to Jeanne Louise
Calment, who lived to be 122 years old. Born in Arles, France in 1875, Calment

stayed very active throughout her life. She rode her bicycle until the age of 100, and
1
she lived independently until her vision began to decline at the age of 109. She
2
continued to walk until a fall at the age of 114, at which point she began using a

wheelchair. Calment believed her intelligence was the result of her calm nature, as
3
well as a diet rich in olive oil, chocolate, and port wine. Calment is also famous for
4

being the last living person to have met Vincent van Gogh. While working at her

father’s fabric shop, she met the artist in 1888 as he was shopping for canvas. Calment
5
described the encounter 100 years later in an interview on Van Gogh’s time in Arles.
6

- 61 -



()

A stereotype of Japanese people is that they are not lazy. To dispel that myth,
1
Kimie Oshima, a sociolinguistics professor in Tokyo, decided to introduce Japanese

humor by performing rakugo in English around the world. Some Japanese people

2
question whether English rakugo is truly rakugo. Oshima is not claiming that it is.
3
She likens it to the “California roll,” which most Japanese people would agree is not

4
authentic sushi. However, it led people around the world to appreciate the real thing,

which is how sushi became popular outside of Japan. Oshima hopes English rakugo
5
will help the world understand the real Japanese people and their culture. She wants

everyone to know that Japanese people have a good sense of humor, and she wants to

make rakugo an international word like sushi.
6
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9 \_/ \_/

D5L, GOTEE G0 LET P

FRENRF LT G b EHI EEA T A G,

HTL D HERSTHL, 8L 1

51 b SR S SRS O

BB RZTe, 2OLE, HFAD

BT ZEROEIELY bREVDOT, G, OTETRAT OB T ,
G, D LE TR B KOO T Tho, LT, M1 0ON#HEE d (m)
LBk, d= (m) (k=0,1,2-) &Z7F &%, G OHRELHMEREHIE
wWHAY, BHRZD,

T, AD T T T
0) 0 n X 9y L 3) L 4
P (0) (1) . (2) 2 (3) 5 (4) =
22 1 1 1
(0) kA u)&+—A (2) [k+=|x (3) |[k+=|A
T 2 3 4
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A=64x10"m O LE, BV S S BHREFROMA 0.64mm Thol, DL X,
B0 & 5 BROMBICKT 5 a7 AMoRgBoRs 0% [ = .4 [x10 2 m
Thb, LER-T, 2HOFEN T AOHEAE O L L, & G, G, L OEAETNE

RQ PETHL, OP=2cm DL, HOESPQA [ *]. x10 7 m <
B EnbhB,

o~

o
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2. VUVH—LOEBENBERTELER P ACLY, V) A —NOZERITER LT
Ho BARCOERIT 1.0 kg, A brOWEMIE 49cm® THD, 2770, EIHE
EOAkE &% 98 m/s’, K&E%L 1013hPa (1hPa=10"Pa) &5, ¥/, EX
R & L TAOBENTESIZITPN D b D ET 5,

(a) E2DLdiZ, VU UF—EKEZHE VANE
ELEDA, X RATEILLE, 2
DEE, VY HE—NDOLELDENE

hPa

ElIEAERE
Thbd,

b)) K3nXoie, U F—EHEIH
ELlEZ A, EXRUTFIELE, o
DEE, V) UF—NOELRDEIL

BRI EAR

Y

Th 5.
(c) ®4DXsiz, YU F—kHEICE
ELE DA, ERAMATHIELEZ, 2 Y S N
DEE, VI UF—NOZERDEL I 3 I 4
> 7 ][ +] nPa
<b D,
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#IE |

/k@- - I F O & B b T B % B5RA T, FDEEE ANL, 272,
7 T AMEE ANE, FEL, | B ] ik 0 UAAOREEE AR L, SR
S, WELALTEZ I,

M 1DEH12, BRETOL /0SR20 P A3, BT A, BEIZETFTLTHD
FIIWXBERBHT AL, EROWEEBIZIVAEULEEAIZEDOA AN PICFET S,
ZZTHPHREDER —q (C] 2HOTCWEREEERH. 7L, PiL, BE plkg/m’),

4 . -
R rml), BEV = gm"s (m®)] OBLLd, Pt BATEHTEXALDL

+5, EAMEBEOKE % g m/sY) LT5,

Bk x R |

° © —
fEf A =

] e ,\_,]___\
REEEE mmP o XM !
B
p
@WB
B A "v'\! — _%_
X 1

AB FIICEREZMA T ARVE E, P I—EDHES v, m/s] THETFLEZ, ZoLx, P
CHE B BAOKE & N} LEE5,PAERNLZT HEMAOKRE S F (N
B F =kry, (kIN-s/m®) (THBIEH ) EREDZERMOATVBOT, ZAZHAN
BEPONRE r= (m) BBHND,
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T D

e ©g Lp AV B pg @ Vg () pVy

A4 D 3kv, 47rp f47rpgv

FRETRE \/ 4dmpg \j 47Tpgv
(T— 128 <)
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Wiz, ABRICEEZMNZ, WE TR —B2ES EV/m) 250558, PIE—E0
#s v (m/s] TERLE P AEHIORTBHESNOKRES f=] 7 |(N)Th3,
HOEDHEERETHEFICL 5L, PILIIELADSVEOR [T | =0 (N 2375

bihd,

v D E q
— ©¢ ME @& G~ @y
= o | O ky—f (1) ~kry—f @ pVg—f
W (3) —pVg—f (@) pVg+kro, —f  (5) pVg—hrv, —f

L7=n-T, k(N-s/m?), plkg/m®), E (V/m), g (m/s”) 2Bk &%, v, (m/s],
v (m/s] ORFEME S LIC, PO¥E 7= (m) & & g= (C) &y,
POERE —q (O) kb LN TE 5,

(0) kvrE (1) kor/E
4 3 4 3
(2) —3—7rg,07’ +kor|E (3) gwgpr +kvr|/E
D
Rt (4) g—wgpr3 — kvlr]E (5) {g— ngpr® — kvlr]/E
4 3 4 3
(6) —gﬂgp'r +kvr|E (7) ———3—7rg,07’ +kor|/E

Do



EERICEZD, W ONDOMBEOEREOHRIMHELT /2L 24, WOERE LN, BAL
X x10°%C Th B,

6.36 7.95 9.54 12.72 17.49

hEbrirEBRRERrEHTAE, (2] [ 7] x1i00FEC sen, menc
WEBRREDHIIE T & 20D,

( Llk, WERERKT )
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—fEEREIH (2HE) b3

L% |1

/42 ~ I Ho & bR L OE—ORMERN LRV, FEHFTEZL,
=L, FF#ITH 1.0, C12, 016, Ca40, AEFEHIL 8.31X10° Pa-L/ (K- mol),
TARA R e e 6.02X1028 /mol &5,

D JFFIE, BPESERAC TS, FHETORRERDEFRFEETHL00H Y,
INDEENCRREE VS, 728 21F, RCIEFHET o Thsn, BC
T DR Th b, TRDE IITFRMERFEL, Th5OFELIL,
ZIEF—ETh D, LR BT, TN ENORMEDHESE R LFELE S &I,
ZOILFREHRT DRFOVHOMPERE L LTHES D FlE, R U HICIE,
FARTE B O 10.0 0 IBJFETF 7 %, FARPEROEM 11.0 O BEF2
%EENTHY, MORMEITEEASFEELRZVOT, FFEOMIT 10.8
Thod, =5, WElmol b= DEELENVEEL VY, ZOMEITRFELHFL

<, [#].

7, 4o | 0 3 (v 6 2 7
i R (3) 13 (4) 18 (5) 19
0 5.0 (1 10 (2) 20
e (3) 30 (4) 40 (5) 50
R R
(6) 60 (M 170 (8) 80

(0) H{ZiE mol TH D

FD (1) Hf7id mol/g TH 5
fRETE (2) HfiLg/mol Th D
(8)  HALIEA2
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(2 FEHIERICBWT, 1THETEEZ \aFrtnd, ~aFfrodrh, & 2 BT
T2 7 o RITH 3 RMICTEET ALV ETFERSR [ 1 ] BPihal, fHHRE
B4 APICHEETIRELY [ X ] BOERTEERNSES, [H] L [F] ok

R FEFHOZEIEWDR S D 0IE, AR ETHD &, H 3 EMIC

BNT,[ 7] %

i BEETORERIAEL TORN LICHIEL TS, AR/, BR
BEEEAKRE S, 20TH [= |13 18 BEBR LR 5 b TERREENRE LK

TN,
0 3 (1 4 (2 8
B~ D
e 3 9 4) 10 (6 11
6 12 (7) 13 (8 18
am 0 7v#E 1) E&#F#
A TE (2) B#E (3) zwE

(3 WOEITNL S DEBDOTRL T Z A A AR O KR E S DIE

WA T2 D

Thd, ZOFT [ F ]| BHFRTIIALITLALEELARVA, Bukd 3IEL,
KEE(CM A U CREERET D, Ninb [ V] 2TOBEIR, SRAERE LR

LA, i3, EIR THBERRARMECEIT ISV, ZhU,

KIZEEVEIE DR

EEUTHEBEL S 520 Thb, -, £ A FACERO NS 7
b Au ETOLBIEL, EERRLAHEL - K L2V, Al Fe, 75 ¥ D&BIT

FREBRIZET D05, RIEBRICIITEIRE & 2 D I 7220,

A A AR FRKR

A )
L
1 K Ca
Na

Ag
Pt
Au

ERBILEDA A AL fEHE
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(00 Mg (1) Al (2) Zn

P~ D (3) Fe (4) Ni (5) Sn
iR BB (6) Pb (1) Cu (8) Hg
(9) Au

(4) REEHNT T 515 gz L, #E 1.0 mol/L O¥EE% 60 mLiNx7=& Z A,
REE IV BE TSRS LT B R R R L, REUBDERA E T, 2
D & A LT ZRALRFRITEER ISV T, LTHY, ZBRIRENT
AP D, ZORGHE, WKROBBLEL mol/L T 5, 7L,
BWEOREIEL L2V O L T2, RIEETICE o ERIC g DREEH L
SYREMZ D LBARA LT B,

2P 0 o0.11 (1) 0.22 (2) 0.34
iR (3) 0.45 (4) 0.56 (5) 0.68
F 0 0) 4.5x10% (1) 6.0x10% (2) 9.0x102t
FRERE (3) 1.8X102 (4) 3.6x10%2 (5) 9.0x10%
2%, 0) 0.025 (1) 0.050 (2) 0.075
fRERE (3) 0.25 (4) 0.50 (5) 0.75
SRlb 0 0.50 (1) 1.0 (2 1.5
i (3) 2.0 4) 2.5 (5() 3.0
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£=¢ |1

"D ~ Cho b bR LDOE - ORMERNLRY, BEETELL
7272 L, JRFEIZH 1.0, C12, 016, XAEHIT 8.31X103 Pa-L/(K-moD &35,

1) HrvvaE BORGBIIEERT TR Th D, WAL T LOEEHD S b,
AREARBLCHENCELREON [A | Thsd, [ 1 | lckEmnsy, HEl
EfEoT Lih, BAY ME EETMBTHD, BAY M, AL
FOSIC £ 0L 528, % O T BELBOT, vy ) — RS
R, av s U — o TR CZER P O COp & HRA IS L, %
T B, ET2, BRKRO ERBEICIY, KEMZT, £II2CO 2@ U
DL, DKENE & 720, RS B,

70 0 % n F
MR @ & 3 ##
(0) CaO (1) Ca(OH):
A ~FD
et (2) CaClg (3) CaS0,
(4) CaCOs (5) Ca(HCOs):

(2 DPEOBML~ A AVIT 2.0 mol/L DL /KFKIEK 20 mL Mz, 25C
CRBRND, TOMERIGICE VA USRS [ 4 | Itk oisELr, RELE
mEEND, BB & bICETET2BRLKRORE LR, BB
THBBAROBEXRORZRT, V77 LD, 15 5% ECIoRE L-BRER
=8 - mg Th b,
PSR 0 53725 2 45 COMBBL AT D SRR mol/(L - min) T
%o RISHER 0 4970 B 2 55 % TOMEML KT O FHEE I mol/L Th 5, =
NODRERNLREEERERkDS L [a] /min &25, 7L, BEsbkE
D5y PRI R AE ORI BT 55D LT 5,
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2.0 g
N\
. 1.5 \\ I
% ,,,,,, N
& N
R
2 10 )
.H%% 1
¥ 6]
S}
%
= 0.5 S
0
0 5 10 15 20 25
FEBEER (49)
H D 0 ErHE#k (1 THE#HR
FRERE | (@ kL
(0) 1.8x102 (1) 4.5x102
o (2) 9.0x102 (3) 1.8x103
(4) 4.5%x103 (5) 9.0x103
(0 0.10 (1) 0.15
70 (2) 0.30 (3) 0.85
4 1.0 (B) 1.5
(0) 0.400 (1) 0.600
7o (2) 1.20 3 1.70
(4) 1.85 (5) 2.00
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(0) 8.1x102 (1) 5.0x102

oD
(2) 6.7x10°2 (3) 7.2xX1072

(4) 8.1xX102 (5) 1.5x107!

(3) A5 D OKERIE, KCl, Na:SOs, NaNOs, K:CrOs DWFIhi g Lz
HLDOTHD, ADD D OKERIZH LT TOBRIEZIT T2,
(a) B3 LU C DKBERIZ AgNOs KR Z ATz & 25, TN EIEBRN A U,
(b) C B LD OAEIKIZ BaCla /KSR AMA T2 & 25, ENENILENE T,
(0 A DKL, Blfla)dk LOEED TIREEREZ L LY, HBORBIITER
L7z,
Plboz kv, KEm Ak [ V], Amm B[], ki cix :
AKYEHE D i3 ThD, £z, BE@TAELS COLBEOMAIE [ Y | ATHY,
HAED)TEL D D OB OAIE B Th D,

$~+n | (0 KCI (1) NazS0.
fi R (2) NaNOs (3) KoCrOs
0 M (1 =
v, AD .
2 L 3 ik ==
o 2 # 3) BE
(4) BEFRERE) (5) HkH
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(4) LN 6:3:10AFy, =Xy, “IRUREZEORSKXRZIEERIET 5.6 L
U, W 24g & & bICAED 1I0L OMERGICEA L, Z0REGE 25 CITik
Stk x, BBHNORFIL [ F | Pa Lo, 0%, ZOEBAORIKICAK
LTRSSt BEGRORBORELY 25 CETHAL L &, BHEINIFET
HEMEIL, KRS Thh, Z0rXOEBNOLER Pa &72
Sfz, ZOEE, FERNO BLREEORIL g Thot, 2L, Kk~
BV IR SR DYSHE, TTRVES A DIRBEIC X 0 £ UKD REE L OVKEKEITBR T
X5Hb0DET D,

0) 6.2x104 (1) 1.9x10°
7o (2) 2.5%x105 (3) 6.2X105
i asisd ' '
(4) 1.9x108¢ (5) 2.5X1086
%) 0) —BbikFE (1) “EbrFBLAZ
fir i i (2 —EfbRELz X (3) ZmhiRE LBk
(0) 4.6x10* (1) 7.4%x104
70 (2) 9.9x104 (3) 1.3x10°
R T ' '
(4) 8.0x10° (5) 1.5X10°
0 22 (1) 9.9
ho (2 11 (3) 14
et
4 17 (5) 19
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{£=¢ |II

RO ~ b o & bR b D& —DORMERD LRV, FETEX L,
=L, RFEIIH L0, C12, F7z, K[ULEHIL 8.31X10% Pa-L/(K-moD &3 5,

(1) FEER ETHRELE LTEMSh AT 2 (LPG) 1%, EiZ7 3 (CsHs)
ZEME LIRIEORBE TR L RZHETALIESDTH D, FIZETASATND T 1
NUDBEENS50kg THhHLEE, ZoTu v EREFICKHEL, FOEEL
1.00 X 105 Pa, 27°CO F CHIET % & md L7, R T B KA
T BB, R _EFTH-TVD L RoTnk, £12, o7 n
NRUNRFETAITER L, 27CT 8.8X10° Pa DENERLTWe, T H

(C4Hwo) DAL B BETeoix, Zhdb FENThd, 7500
ROPICRNE L &, FOKKITHED S E B

0 1.3 (1) 1.4
7D (2) 2.6 (3) 2.8
fif s R (4) 1.3X103 (5) 1.4X102
(6) 2.6x103 (7) 2.8%X103
0) EFBBOT-DET< (1) EBEBAO- DN
£ D (2 BEHRD DR (3) REREAD 7= iR <
PRI (4) BREEBDT- DB T- < (5) JREEBND 7= DI
(6) B OI-DHT-< (7 AEREBOT-HIBEHNL
D
0) & 1 BHuv
fR T "
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0 ¥ (1

@ TEFLr (CHa) BERETI [ 4 | loksMa TARIES, TEF LV
l.éﬁer%é%méﬁék BROR AL LD DT, B O
SN TWD, TEF Ly 1A FICHEE BT, kK1 FEAmSEs s

[ ] nr, AZ2H1afmasess [ 7] "ELD, £, TEFLUICH
BokeR (1D REEMEEE LTREMMSED L, REER [ 7| 28T, T0OR
METHD [ 3 | BERT D, TOHEE DEF R TEIRUEE > 28, K
RAENMEL Rorlod, BUERMEbAL TR, B, T LR
[(FlFsztickoTRESNTNS,

(0 CaCq (1) Ca
o (2 3 ( )
pp— 2) CaCOs 3) (COOH):
(4 AFA RL—Fk (5) 7T EFVU R
0 FTrar 1) ==
D
s (2) Bz (3) KEK
4) 7rE=7T 5) FAv
0) Axv 1) =&
¥ o | @ =FLr (=7) 3 THxv
FRERE 4 75 (5G) Fu~y
6 ~oP (7 > ruarnry
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0 FALLFLFTE R (1) 7ErTATEFR
roap | @ RrYAT LI (8) v=ATNa—L
FRERE | @ x=x/—n (6) AHJ—1

6 1—7aR/)— (1 TR
+ D 0) Bt (1 &

ER | (2 ®mS (3) TNAKIYR

(3) 4 7R CiH1O TRENDLAMD ) &, T a—/Lid BEbHY, =—F
JrE S D, 7L, BFEREEIEZRNLO LTS, AU FROL
EMTHIT 5 &, —RRICT AT —AOHRT—F L L0 b AN . Thui
Tha—LOagTRIZEL DO ThH B,

0 6 n 1
v, AD

2 2 3 3
R L &

4) 4 B) 5
o

0) &N 1) &
- 0 & 1 &

0) BANLFES (v HHEE
yO) < A\ N Y N\
- Q) KFEHREE 3 A HEE

4) =E (56) fEa
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(4)

WO@~IR LEHEIZE D bOT Y,

(@) FREECIAETH D,
(b) HRHIECEETH B,
() AITIFETIT WS, B AT 5.,
@ AITEEOBEIETET 5,
0 VAFLZ—F L (1) =% /)—n
r~zp | 2 NEr 3 7=V
RRETE 4) =ro_¥r B 7= /—
6 hrimxy (7 ~FHr
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—EABEIH(CEE) &Y

£ 1

ROXEEFS, | 7 |~ F | oKL LTRVELSRbDOE, BRERLY 0
TORATEETERL,

M, HHEE SRR L CERAE— 2T ML, ZOTRF— 2 ETEEICHA L
Tns, 202 t% Lo, £, SRPLTRAR—EBD AL, THIZES
TEBMOAREITY, 2O L% rvn, [ 7 e g ] 2AabRT
[ v | w3,

BRI DS & - CTHLY SN TR ¥ —0—EiE ATP & LTHRIES LS, ATP
FEETHS [ = | e[ 4 | v amEREaLE Y VA 3 oA LT
LT, U UEmE ) LOREE ALV, ZORACTRAX—BRIF SIS,

I — A& AWEER TR, 73— 107 biRK 3875 FDATP NEKR S D,
FER OSSN, T, A3 — ARBERORIGIC L 5 TEAE VBRI AIRE N, BikE
BRI 6% T. BEENBTEND, EACUVBIEI har RUTICBBIL, “EL
REPHH SN TT EF/L CoA L7325, TEF N CoA it T BEKICE N TH* 4
BEfE L FUR L, 7o LD, 0%, 7T BERORIESETL, “BLREPIK
HER, »BEENRTEND,

(1) Ao | 7 |~ F | eSTREDHIMD, RbELRLOE, ROMEHE
DHFI B —D>F DA,

[ 7~ Ofpsit]
0 [ 1k n # 1k 2 # %
(3 & & 4 ¥ 3 (5) 1% #
6 fF H (m A 1k

(=, FofifErE]

0 75=v 1 rr=v 2 T hrv
B8 FIv 4 vIin (B) UR—=
6) TAFYR—A (7 T2 kh—2A (8 AZu—=x

[, Fofigrt]

0) 7EF/ CoA 1 7F/3v @2 A
38 7r7Fv 4 XU LAFFKR (5) BTRALF—U ER
B) ~XFFR () BUXTFF R (8 TvALTZ74 K (S8-8)
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(2) THEEB a & THREN b OFEEE L IXF N N0y, BARERLS Gl b D%, IROEERE
DHN G DT DA

a (TR — : b O ffiESR —

(7, & OfiRERE]
(0) NAD® () NADP* (2) FAD
(3) NAD*& NADP* (40  NADP*X FAD (5) NAD*& FAD

FEREEE LTHOWONDERYEIZ I N a— AR EORKIEMTHLN, 08
(T8 REVZREGMEREHE LTHWOR, ENEFRULTOLIICHIND,

< T pa—A> CeHie0s + 6H20 + 603 — 6CO:2 + 12H0
<HLRTE > 2C6H 130N + 1502 — 12C02 + 10H0 + 2NH;
<fg B> 2Cs7H 11006 + 16302 — 114CO2 + 110H20

RO AT AU b & IR X T RS & B S A7 R 3R O AR L 2 PR RE & L
VY, IR 2R 8 B FE TREND, KEOHIE, HFRICHHIT 52 Lhb,
ERORNLERFELRD D &, WREL, a2 TR [ F |, Fr0ETR
, B TIE B & R

FTORO L > HhEREEZHE L, BEOWILE S “RLREOHINELIIET D &,
P ATAS  O B nE T B 2 TR B,

<E B> EREBEOSATIAHIEOMHOREEMOM L2 AN, =AY
TFRAANOREIZ K, FTEKEBEA Y U LAEEK (KOH) 2 AT, A
I IKOBENER AT, FORRE TORIIRT, 2725, 407 KOBE
FWEOELAE, RPFORHITRLELD LTS,

AT IK
i *H
SRS 5
Rl N A 7 IKDOFEE
7K 212 16 mm &)
KOH I 56 mm FEE)
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(3) b [ = |28 TRELIRL LTRLELRLDE, ROMEBROFNL

[ = >R RE]
(0) CO2+02 (1) CO2—02 (2) 0:—COq2
(3) CO2x0g (4) CO2+0:2 (5) 02:+CO2

() o | H |~ 2 | IcSTREDREL LTROES 2 b D%, ROMERED
R —DFoRA, 28, FLHOE 2EL ERALTH XL,

[~ 2 OFREEE]
0 0.5 (1) 0.6 (2 0.7
3 0.8 4 0.9 (5) 1.0

(5) THRRE clzoWT, BI|IKE ANTZHZEDA > 7 KOBENIMZED D0, &b
WY HOE, WOMBEROPH 5 —DE~,

(& DfgERE]

0) BN EhT-BFED

(D Wméhtg&Mrﬁ

(2) MMéhtg%MW$®ik%Wéhk@$@%®ﬁ
(3) MH s BLRFBOBE LRI NI-BEDORDE

(6) F#Ec» KOH O&EIDOFBA L LTRGEL R LO%E, ROBEHOPNL—DOR

~ [ 7]

[V DfFRERE]

(0) FERIZE 0 AECTKRERINT A,

(D) MR L A CEBEEZRINT S,

(2) MR KV U CEMEIRE R RINT A,

e
e
e
(8 MRIZEVAEUET E=T Z2WIT 5,
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(7) ROFEBREENS, BHINARREIZWN 28, £, ZOFEBRTHOZEFII0
DEFTTODHEBZONDD, RODITWEEE/AIIELEL DL, ROMBEFEOF
MH— DT DB,

W% 7 — , BRI R —

[ % g EE]
0) 0.29 (1) 0.40 (2) 0.63
(3 0.71 (4) 0.83 (5) 0.98
[F DfRERE]
0 rrERaY (1 hry=a= Q2 =r kv
(3) =&4aF 4 1 %
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£ 1

WOXEERFELR, | T |~ v | oEL L TRLVELROOE, SRERELY—D
TOBRATESTTERL

ERrOSIETIE [ 7| ASRARYIEL, HAERCIEK 200 5EICEIET 5, 20K
A LIRS B — S BEOTOREICH Y, ZhbE— RV E VD, oD
% ATV E, EEMICIT 40 DEBRE LS 20,

b b CREEMLE, Th 50— 0 A — kI Y LT . BEOEORD BRI
W, F—HBEET SET RIS [ 4 | 0hd, RIFRHINEE R
ABEZORHTHUEEL S, 917 AL 1TEOEATIE, DI SN S, IS
N eI, e N T [y | rmew, [0 ] S TR EAT 5,
FUT, IR A A ER S, [ = | 2T 5. 0%, LIk
WHEWICES X, SR —EOBRENET 5, T LT, ZRINIEIIENEZBE L
RIS B IR BT B,

Tk ORI, MIBRAVREAE - L, MRE R LTV, Rz, B FORRET
(33 LISOBOMIAN TE, Zh 6Ny ZHEE—VRICE - THIZ, 10 bhvd,

(1) Ao [ 7 |~ = | cAs5EEm», ROEL2LO%, ROMEFEOF)
H—DFDOE,

[7 DfifEsTE]

©  Hefmi (1) SRETAIR @) KA @) IED 5 K
[~ OfRERE]

© S RAN (1) Bhsa @ H 7 (@ s
@ TwERmE 6) -k © %k (D PR
® FEo> © IR
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(2) TR allOWTOIESEREMIBITHHAL LT, HbHELRLOE, ROME

ERED T B — DB,

[ A DR EE]
< T Lw
) £ XDOBLAROHE L L_DOIREE T b, ERIST & RO 5 MK TR

(1)

(2)

(3)

éﬂéo
Y HAETDEDTHTB b, bl o< BUBEGFERE D
DO TH A ENFER EN 5,

HL
A E Y OEOYIWRT TR Z b, Mg RN —E45ad 2 28 12 DNA WERLEA N
pa

o

b NOEMEE (BA) MRAREETA LB hbh, EFEMEE T
AR E EA DS R R L2 EE ),

(3) TAAEEbIZ L DHMIEEDRA L LT, HbiEYE2R D%, WOMERED T8 —0%

~ [ 2]
[ 5 i REE]
0) MPEPNIZZEDKGBAD AT, BELTHAT S 2 L THREL TV,

(1)

(2)
(3)
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T AR 2 B VB IR ZHIRE] L RRIER, TS Ko TAE U DML EIER & i3
N5, b hOBREINOIIEERT 8 MM E CRILKE SOBIEREAL D T B,
Z OINENT Y = L R, INERD AR I LTV AIITIRI S, £LT, B1iC
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7 DNA WA % ES #iflgizZE AT 5,
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LN TRRL, BRREERELRL, 20X, MRAEEREERT DT TOM
ST DR ZME VD s, RBEYZ2LOE, IROBEBHOP L —DE,

[ =]
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WOFRERED DS —DFDEA

WA E a— : EHE S b

[V, & ofigst]

0 —=FLv (1) YA b=y 2 793 /AFmAR
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(11) B1OFERNS, EYRALET abDERELTEZLNAZRIZEN), B
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BNV AR TIE [ T | AR EN D, & DICKAKRRDRLRY, FRIBKRE
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