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1] koo 1 )~ 25 NCANDZOIEBEL R b 0%, THEN FOO~®D
DI HENHL—DBBOEFEBY DS LRI, EES( 1 )~( 25 )]

1.Ifit( 1 ) sunny tomorrow, we will go on a picnic to Mt. Rainer.

@ was ® is @ will be @ shall be

2. I've never met anyone (2 ) than him.

@ smart @ smarter 3@ smartest @ more smart

3. Naoko works for a trading house ( 3 ) main office is in Kyoto.

D where @ what ® which @ whose

4. Kenta is a vegetarian. He doesn’t eat meat (4 ) fish.

@ and @ but @ nor @ or

5. I like the scene where the witch flies (5 ) the city on her broom.
@ around @ together @ with @ among

6. Kim’s new house is very comfortable. Best of all, her living room (6 ) the southeast.
@ pushes @ paints @ brings @ faces

7. He was always (7 ) of making a mistake, so he did not try to speak English a lot.
@O mind @ afraid @ curious @ good

8. To create orange paint, we should (8 ) red and yellow.

D combine @ recognize (@ sympathize @ prevent

9. Because the sales of that automobile company were very strong last year, significant
(9 ) areexpected.
@ profits @ debts @ complaints @ concerns

10. Nancy (10 ) her mother not only in appearance but also in personality.

@D regrets @ resembles @ remarks @ represents

11. My wife drank ( 11 ) wine at the party yesterday because she didn't feel well.
@ few @ alittle @ afew @ little



12. The Museum of Modern Art in New York hosts a variety of ( 12 ) that typically

include modern and contemporary art.
(D exhibitions @ landmarks @ headquarters @ inhabitants

13. Would you please (13 ) up the volume so that we can hear you clearly?
@ make @ take @ turn @ give

14. Yuko was not satisfied (14 ) her test because her English score was very low.

@D in ©@ with ® on @ at

15. You should book your airline ticket online ( 15 ) advance if you are planning to

travel abroad this summer.

O with ® for @ at @ in

16. A: How do I get to the police station?
B:( 16 ) the bridge and turn left. It’s on the right.
@ Cross @ Across @ Drag @ Hold

17.A: Canyou ( 17 ) off the light, Tom? It’s time to sleep.
B: Sure.
@O get @ turn @ put @ take

18. A: T don’t know how to use the new machine.
B: Oh, it’s easy. Just follow the ( 18 ). It’s on the Internet.

@ guidelines @ advices @ signatures @ instructions

19. A: I'm sorry I forgot to check out the book for a long time.
B:( 19 )Idon’tneed it anyway.
@O Never mind. @ Neither I did. @ Not yet. @ Why not?

20. At How was the concert last weekend?
B: Well, it was amazing. The concert hall was (20 ) of people.
O fall @ beyond @ above @ full

21.A: (21 ) Areyou all right?
B: I don’t think so. My cat ran away and I've been looking for her since last night.
@O What’s wrong? @ Where is your cat?
® Do you have a map? @ Why are you there?



22. A: We'll go to see a movie tonight. (22 )
B: Sounds good. I'll go with you.

@O Would you want some? @ Do you like watching movies?

@ Why don’t you come with us? @ How was a cup of coffee?

23. A: What are you doing on Monday?

B:( 23 )
@ You know what I mean. @ Let me know if you are free.
@ I want to know it. @ Tdon’t know yet.

24. A: Thank you for your time today, Ms. Taylor.
B:( 24 )It's my pleasure.
A See you soon.
D No, thanks. @ You owe me.
@ Not at all. @ Let me think.

25. At Hello. Are there any rooms available for next Saturday?
B:( 25 ) we are fully booked the day.
A: OK, thanks anyway.
@O Certainly @ T'm afraid
@ No wonder @ That’s why



WD AATECA S L5 A2l &, By aohT2 &AL 4 BHICL 576
DEFOE LOMASDE 2B DR, TOFFEZBRYSRLAS (2721, I
KDFEG/ILFTORLTWET), EERS ( 26 )~( 30 )]

L KE—MHBRFHLLELL 2N (26 )
Shall (1. you/ 2. bring / 3. a glass / 4. I/ 5. water / 6. of )?
®5-2 @21 @23 @45

2. BLlIAARTRbEWLTY, (27 )
(1.in /2. Mt. Fuji/ 3. the / 4. mountain / 5. highest / 6. is) Japan.
©®6-3 @1-3 @6-5 @42

3. ZHIIEL DALIZEENTHWDHEKTT, (28 )
(1. loved / 2. this / 3. many people / 4. a song / 5. is / 6. by).
O®5—-1 @2-1 ®@4-5 @ 3—6

4. BENEERLWDWVDIZ,
I(1.at/2. were/3.wish/4. math/5.1/6.good). ( 29 )
O 3-4 ©@4-6 @56 @64

5. FACTHIEATE TOELZH X T IESVY,
Please (1. the / 2. the city hall/ 3. me / 4. way /5. tell/6.to). (30 )
® 5—3 @ 3—1 @ 5—1 @ 3—4



WD B & ORMNTEZ 72 SV, UREES (31 )~( 40 )

HVHERE DB 5
ST L TV R A




HVPHERE DB 5
B L TV R Ao

1L.259r (7 ) ~ (& ) IANDDIZHR bEYIRFTEZ Feirb—o®%W, FE5LEH
DOSLZREN, (31 ) ~( 35 )
D to @ on @ of @ in ® for
(7 )---(31) (A4 )---(32) (v )+---(33)
(= )---(34) (A4 )++-(3)

2. 1 (A ) ICAND DI LY ZRERIAT A TRe L D —oW, HFHxEY 5L
72EW, (36 )
@O who @ whom @ whose @ that

3. =T (B )ICAND DI bR HEEEZ TRl W — OBV FZ LBV D5 LRIV,
(37 )
@ counting @ political @ physical @ environmental

4. TR (a) DMEIREE — OB, BEEZBVHOSELAREN, (38 )
@D choice ® base ® 60 @ 360

5. TH#EL (b) 2METEEEZ— OO, FEEEZBVOHSLRIW, (39 )
D fingers @ base-8 system @ base-10 system @ Northern Pame-speaking people




6. AXLDOHFIZE D bDE DBV, FEHZBYOSLARE, (40 )
(D Mexico is a base-8 country today.
@ There is no universal counting system.
@ The base-2 system made computer engineering difficult.

@ Britain still uses a complicated counting system for its currency units.
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(1] wosxo[ 1 M 20 e Ahsoick bt nid, 22 TFOO~@0 5 5
H—oOPTORY, MEEFBVORLAS, UEER 1 |~ 20 ]

1. A: Wow, your jacket looks really good you.

B: Yeah? Thanks, Manami!

@D on ® for @ to @ with

2. A would you like your steak?

B: Medium rare, please.

@O Why @ How @ What @ For what

3. A: Could you give me a ?
B: Why not?

@ foot @ hand @ face @ finger

4. I am looking forward to you next week.

D seeing @ see @ seen @ saw

5. Why don’t you make your mind?

@ into @ up @ by @ for

6. |I| it comes to literature, he is knowledgeable about any kind of books.

O Why @ What @ How @ When

7. She is the tallest student in our class.

D second @ two @ twice @ double



8. Based on the video camera, it is that she came here last night.

(D ambitious @ nervous @ cautious @ obvious

9. Thesun [ 9 | inthe east and sets in the west.

D raised ® rose @ rises @ raises

10. The question was so difficult Kelly could not answer it.

D to ® that @ otherwise @ because

11. Flowers his mother very happy when her son gave them to her.

D caused ©@ made @ let @® had

12. Who what will happen in the future?

@D knows @ knew @ will know @ know

13. Sakai City is famous its ancient tombs, known as kofun, after being
recognized as a World Heritage site by UNESCO in 2019.

@ by ® of @ for @ in

14. sure to study hard enough to pass the exam this time.

(D Have @ Work ® Do @ Make

15. French in many countries.

@ speaks @ is spoken @ is speaking @ is going to speak



16. My mother wants me more vegetables for my health.

@ eat @ eating @ to eat @ be eating

17. If we had practiced harder, we the final game.

D have won @ had won @ won @ could have won

18. a cold after a heavy rain, he had to see a doctor yesterday.

(D Having @ Had @ Have @ Having been

19. In Keita’s class, there are only a few students have traveled abroad.

@O where @ who ® which @ what

20. Let’s go to the theater as soon as possible, we’ll miss the concert.

@ and ® or @ if @ when
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DRNZd 5 FEIFNEF I Z 2,) AR 21 |~ 25 )

1 BT E THEN TV =D THITAh o1z,
(1.too/ 2. was/3.walk/4.1/5.to/ 6. tired ) .

®1-3 @2-5 ©@6-5 @ 3—6

[\]
o

BHNCENTIC RTICH FEMF TSN,
(1. to lock / 2. forget / 3. the door / 4. going to / 5. before / 6. don’t) bed.

D6—2 @35 ©®@4—-1 @®2—5

3. MR TS LA TOD ANE L WD,
There are (1. around / 2. from / 3. hunger / 4. many people / 5. suffer / 6. who) the world.

O 3-2 ®6-3 ®2-5 @4—6

TOH LN L E 2 — =D EHZ TS VERAD,

=

Could (1. how / 2. me / 3. show / 4. to / 5. use / 6. you) this new computer?

D1—2 ®@®3—4 ®5—-1 @ 3—6

5. oL BT ) N ERICHITZ BBV DI,
I (1. better / 2. wish / 3. were / 4.1/ 5. playing / 6. at ) the piano.

D 6—2 ® 2—1 ® 4—5 @ 4—6



WOBELHFHAT, BOBMICESTELRSY, eEe] 26 |~ 81 |

HVEHERE DB 5
SIS L TV R A

1) trivial DF 5720y crowning F&E®  glory 4% posture KE:
lag ENLTWD fleeting 27> DE D




1) 720 26 CARDDICE b5 S LWHEEZ BB H— R0, ZOFZERY >
RLswn, (rsss] 26 )

(D fast and technical @ cold and mechanical

3 warm and humane @ social and clear

©@ 7l 21 [CARB OIS 5 S D LWHEZEIRE b — R0, ZOFZERY >
SLAREN, EER 27 )

(D a human being @ away @ a place @ a question

B AXONFIZE D bDIZIFD., A2V HEDIZITQEED, FEEEEY HOELR IV,
(s e 28 |~ 31 )

28 There are many people who learn linguistics and languages.
29 People often believe that gestures express more than verbal.

30 Like a painting by Rembrandt gestures are easily described in words.

3 We mostly use hundreds of gestures every day.



WOBLHFA T, BOBRICE 228, UREEE] 32 |~ 39 |

HVPHEREDOBIE D 5
SIS L TV R A




HVEHEREDBIE D 5
RSB L Ty I A

W | 32 || 33 || 34 |[»ZEMIcAND DI BEYI 2 S DETNEN—OT R, &
BEBYORLAS,

32
one ® two @ three @ four

33
(D sound quality (@ high convenience (3 device price @ tiny earphones

H

H

4
(D make time to sit
@ invent a new devise
(@ achieve the high fidelity

@ go to an electronics store

(2) TR (35) 2METREZ — OB, BELEBY OSLRI,

5
@D time @ background (@ noise @ music

H

B AKXLOWRIZE I HOIWIZITD, ALV EDITIZOZED), FLZEZEBD HOS LRI,

36 |~ 39

Fidelity means truthfulness.
37 The author likes jogging in the park.

38 Technology is the most important thing for listeners.

w
o

39 The phonograph made listening to music inconvenient.
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(1] wosxo[ 1 M 20 e Ahsoick bt nid, 22 TFOO~@0 5 5
H—OPORY, LEEBYORLAS, REERE 1 M 20 J

1. A: Why didn’t you tell me about the meeting?

B: I didn’t think it was 1mportant.

@ such @ enough @ much @ so

2. A:I wonder she didn’t show up to the party.
B: Maybe she was busy with homework.

@ who @ when @ why @ what

3. A!Is there any bread left?
B: No, but there are muffins in the kitchen.

D some @ any @ much @ few

4. My homestay host, Mary, told me, “Please make yourself home.”

@D in ® on @ at @ for

5. Japanese students are not used to by their first name.

@D call @ called @ being called @ be called

6. II| all the dishes Kaori’s mother makes, spaghetti with meat sauce is her favorite.
@ In ®@ of @ On @ For

7. It is thought that actors learn their lines by and never forget them, which is

not always the case.

D heart ® mind @ head @ sheet
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10.

11.

12.

13.

14.

15.

The police officer came and told me to from parking in this area.

@ avoid @ refrain @ stop @ judge

All[ 9 | with a red tag is on sale for 30% off until next Friday.

@ clothes @ products @ items @ furniture

If you have any questions, please feel to contact us.

@ free @ freedom @ liberal @ liberty

Although medicine has made a lot of progress in recent decades, researchers still have not
found a way to cancer.

(D motivate @ grasp @ evaluate @ cure

To be considered for the position, applicants must a resume.

D submit @ restore @ compare @ discuss

It was a great that we were able to present an excellent proposal for regional
revitalization through this project.

@ requirement @ occupation @ achievement @ convention

There were two students in the room. One was my sister and was a student I

didn't know.

@ another @ nobody @ the other @ anyone

As as it doesn’t rain on Saturday, the game will go ahead as planned.

@ far @ long @ soon @ early
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16. People in the UK drink a lot of tea, but they drink less tea people in Japan
do.

D more @ that @ than @ because

17. A list of hotels will be e-mailed to tour participants.

@ recommend @ recommended (@ recommending @ torecommend

18.1 asleep for more than eight hours when the telephone rang.

(D have been © had been @ am @ will be

19. I have a friend sister is a famous YouTuber.

O whom ®@ who @3 which @ whose

20. Osaka was a vibrant city. I wish I a little longer.

D canstay @ couldstay @ could have stayed @ would stay
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WDAATEICE S L ICEEREL 2t &, By aohT 2 BHE 5 BRI 538
WO FHER) OSLASV, (L RS ICFTRLCHS, Fh, By =
(2 DERIMER I A ) RS 21 |~ 25 ])

1 SHEICE S 2 LA LS BIEAL S,
Please give (1. regards / 2. parents / 3. my / 4. to/ 5. your / 6. best).

Os5—6 ©@2-1 ©@6-5 @ 3—6

2. TEE~DITE T2 HA THITFEL L I,
I (1. show/2.to/ 3. you/ 4. the way /5. the museum / 6. will).

O®hs—4 @35 ©®@1-2 @ 2—6

3. ¥—U—F & LTEDRBEEMEZIT LD 97,

Do you (1. what / 2. should / 3. you / 4. words / 5. use / 6. know) as keywords?

O 1-2 © 3—6 ® 2—5 @ 4—5

4. L OEEICAD DD E LI,
Have you (1. to / 2. decided / 3. going / 4. club / 5. which / 6. you're) join?

®2-1 @34 ©®@5-3 @16

5. ZOATEMEEHEAL LD LY HEE,
This book is (1. than /2. I/ 3. read / 4. more / 5. the one / 6. interesting) last week.

®6—2 ©@®2-1 ©@1-5 @4—5
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WOBLZFA T, BOBRICEETEL RS, UreEs] 26 |~ 81 ]

HVHERED BT &
FESC IS L TV R Ao

7£)  degradation H{t  deforestation ZrAAilzEE biodiversity ‘E¥)DZAEME  Paris
Agreement NV TEAR SN T=KUEZEEHNHNIZEET 2 ZEM OEBEWE  pollination 2y
thrive %54 %
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1) 7] 26 [CARDDICE b5 S LWHEZ BRI H— R0, ZOHFZERY >
RLswn, (rsss] 26 )

@© develop @ polish @ harm @ cure

©@ 7] 21 S ARB DI S 5SS LWHEEZBIRE H— R0, ZOFZERY >
SLaswn, (regs 21 )
D how @ whose @ which @ where

B AXLORRIZE I bDIZIFD, APV HEDITITIQEED, FEEFEEY HOELR IV,
(rsde 28 |~ 31 )

m The Industrial Revolution had little impact on environmental problems.

m Loss of biological diversity can have a negative impact on ecosystems

m Education is effective measures against climate change.

31 Only technological progress can realize a sustainable society.
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WOBLHFA T, BOBRICE 228, UREEE] 32 |~ 39 |

HVHERED BT B
FESC 3L TV R Ao
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(D) TR (32) MBETEEEZ OB, BEEBV ORI,

D societies @ dreams @ people @ messages

2) 7=l [ 33 I A B DITHEEI R b D E— DB, FEABD ORLASY,

D So
®) For

@ However
@ Because

(3) THEES (34) METEEA — OB, BEABV ORI,

(D a symbol @ a power @ a dream @ a cat

@) 72l [ 35 JIc ANBDICEY e b D& —DRO, FHEEAED SR LRI,

@ fun

@ easy

@ difficult

@ interesting

B) AKXLOHWRIZE I bOIIZITD, BHLZRNEDITIZIOZED), FEEZEBD OS LRI,
[ 86 |~ 39 |

36 Some people do not dream at all.
37 Dream interpretation is a new idea.

38 Many famous people tried to understand the meaning of their dreams.

39 A bird in a cage in your dream indicates that you do not have enough freedom.
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(2) RIEIZBIT 2 BRI U= AT T 22 As . Il oo A fif
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ERbIVE, PR CEEHRICMLELZ L,

(3) MEITT N THIMOMERMRIZTHATHZ &,

(4) BB THRIIBERBOARE L, FEAKITRS
/5 &,

HEZRICEHR L CHIMELOBEER2 ZOMERAKLZER L TLFHie s &,
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RO RINZI T, L TIHE DR TR~ —7 LIREW,

(1) A=3x3—x?4+x—1,B=—x3+3x2-2x+2 O+ x,

A-B=| 7 [x2=| A4 |x*+]| =

.X'— I ‘(“&)50

2 @GH* x O + (-5)* = I A

3) (a—D(a+1)(a+2)

= ¥ |a+| 2 | a*-| 7

(4) | 2x—1 |=xZ={l-T X, x= , | Rl THD,

4]
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(5) WOESEARFAL T2 TMEOFMIL, | £ | <x

3x—2>7
2x+13=24x -5

6) ax?+(a—1Dx—1

=(x+

3

) (ax—| F |)

A

Y

ThHD,

(7) NABCIZBWT BC=8, ZABC=100°, ZACB=50° D & x|

ZBAC=

VYT |° THY . SR ORI
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(1) Tx=3 2> y=4] X, lxy=12] THDH-DD| 7 |.

O “EFHEMHTHD

O ©EEHTHD

@ +H%chs

(3 BERETHFAEMHETH RN

(2) U=s{x|x Z10TOERE }E=RKEG L L, 200N ESE
A={x | x FZ8DKK },B={x| x 12D/}
ETHEE, 14 |Thb,

(0 ANB={1,248} Thv. AUB={1,3,579 }
() AnB={248} Thv, AUB={ 3,579 }

@ ANB={12481} THV. AUB={ 3,579 }
(dAnB={248} THY, AUB={ 1,3,57,9 }

(3) FoFEIix 8 Ao4AfE A, B,C,D,E,F,G,H »N1055#E S OBFEDOT A s D5
MERTHLOTHD, ZDLx, ) | THD,

A A|B|C|DJ|E]|F|G
R 8 5 7 3 6 2 9 8

EEIEIE 5 THY ., ki 5
FHIMEIL 5 THY . L 5.5
EEIEE 6 THY ., kT S
FEIfEE 6 THY ., HkE 5.5

DIOISIE)
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(4) 7 HO¥TF 0,1,2,3,4,5,6 OFNDERLIHTESERDY, Znbd i —5
WA R TSHTDE R E D H L&, DK HTENTELHTXTORIZ
I |H5, L. 2K 6NDEBEEOR EANLOT DAL 0 Th- T
AR

(9 2520 i@v () 2160 @Y (2 36i@Y 3 21 @Yy

(5) PEBR/INEK 0.45 ( = 0.454545-+) ZHECTHREIE, #x

5 O @ - e
11 13 15 17

(6) HEEL 360 DIEOKIEOMEEIX.] h |Ths,
© o (1) 1218 2 1818 (3 24fA
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(7) BHE15g &£ /Kk285g ZIRHE. KITHTFET. KM g AR LI-OT, B

(8)

SERRZEZA, 10% T L, KiZ

@135g

(0 120 ¢

20D a,b TN ENERLAT D &, FE4 201, 183 |

*

@150g

g RFELE LT,

@165g

-
—

5o ZDXH7 a,b IZX LT a—b DNEY 5D EOEHIL, 9

b

(0 17<a-b<19
() 17=a-b<19
( 17<a-b=19
® 17sa-b=19
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(1) TR B OTESE N (=2, 1) TH Y . 73>, TOBFENE(-1,2)
WD E X, FORMREO TR

y= x*+

>

x +

1

ThHD,

(2) Eft (1) TROLBEHwRE x G~ —1,y W7~=3 72T
SED L E, ZOMROITERT

y =x%+

v

x +

x

T2,

(3) kit (2) TRDHIIMEEM v=2x+k ( k 1TEE) 7 2 "TRD
HEEk PIRVELSMEOFHHMIT k> Z Th b,
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PRERKE

TH75E ZPREBREER (OFH) &R#

<12A 21B8(x) =:E>

< iR - 60 43 >

<EEHFEHE>

(1) RBRBABOAR N H 2 FE T, MBI 2N &,

(2) BIEICBIT 2 BRI —Z AT 203 FR o A e
REHRON—T DR T, BRLOMENEDOBN I E R
bX, FrEF CEEEICMLED Z &,

(3) MREITT X THIHROME FHMRICFEAT D Z &, |

(4)%&%T?mﬁ§ﬁﬁwﬁﬁﬁb\%%mﬁm%%%%
HT k,

O ER BT, LLTOKEZ W&,

( n N

H=1.00 He=4.00 C=12.0 N=14.0
0=16.0 F=19.0 Na=23.0 Al=27.0
S=32.0 Cl=35.5 K=39.0 Ca=40.0
Fe=56.0 Cu=63.5 Br=80.0 I =127
Ba=137 Zn=65.4 Ag=108 Pb = 207
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(1] EMoMEOBECET 2 XEL2HER, BOBVCEZ RSN,

AR T DM, AR 1 e e v o[ 2 [kl b
. [ 1 e[ 2 fmodt@sit, mmonsts 3 [oEsnTng D
L.DNAZ GO ERETHD, [ 1 EWMOMIBIL, E4H7-9. DNA R
[ 4 JcET 5, — 5., BHRCEDME, a2 bo, 20 X5 efiians 7k
4EmE 2 ML v,

Bk ek

(1) | 1 |~ 4 chbTirEsiEas, UUTOBENLROR S,

<FHAE>
O H @ Kz © B @ MEEEE O
@ Ihr=RYT7T ©® WA © HEirik

=

fafE  © Ak

W

(M 2) P DT7T~FD4FH%E (1) OFEENLERR I,

7ol ] 46 ] vl ] = 8] A:[9]

(4 3] PLFOFMBAIX, SilacyiiaicAa b b aE ORFMEsT L7zb DT
HbH, TNEFNIZHTIEELIHEOLHEZ (1) OFEHNPORLEY R
HO BTN I,

AR ERB IR D

- WE DR

- MR ISR O R 23 7o IR D B4y
- MR O & MeRE T 5

s TRV F—ZHY T

===~
NI RICCRRE ARl N (e
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(2] fMpaEMICET 2 XEEFER, BOBMVCEZ RSN,

ARy 2L 0BT, RAIA DY ZL T D52 & Z o OB Th
15 e bhd, B, SEMoZLE 16 L b0,

SEIO S Bl 17 [CIEBEORICHEWREENB, | 18 [Tl kR
FREEICE O, [ 19 [CiEradEnmmsicBs L, [ 20 |[CiEMiasnit = 5,

[[15 o 5[ 21 ok, 1AOMIEARE LAE< 2D, DNAGROZDHO
YT s, [ 22 [T, DNA oA A Thi, [ 23 [TiE. DNA O A
BV HEOEMBITOND,

MAE] 15 |2 M A L EICH VR LN S, BMAL TV, Zo—#o
TR % B 20 & P,

(R 1) | 15 |~ 23 | @HTIE DAL FTOERENLBRUR SV,

<FERE>
O ¥ @ wiH @ @ [HH ® %M ® #&H
@ M #j ® S @ G1 © Gz i

(f2) #paEMoOLEO 5, #KYS7~0 0 DNA EEIEHEAS 2 726 4 (280
THHENT E OB, (1) OEREED DB S0,

(F8) 1MIiC1ESRETZMIaN 2 b o7& X 34 30 Bk Ol Ll A
27250, LFOO~@n bR IV, 72720, 2 oMz Z i
WBRFRTHHRER THL L L, HREELND 10 0% TiE, —E D@ TH
AT DD LT D,

e ® 8 ® 16
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(3] WA EICET AR TH D, BOMNMIEZ S,

fREET B U 7 A Na,CO; 13/KEE{EF b U 7 A NaOH & —f#{bjk#%E CO, & DI T
Z ORI 26 WEE RS, REET N U U LD KEHK & HEE HCL T i & 217

e 2METCHRIENEND BB E L 25,
ZOHFHEICBWTE Z AT, UTICRTRIBIOO TRrEND,

— R E £ TICE Z 5 G
Na,CO; + HCl — + NaCl SRRV |

B E I 2 B S
' 27 | + HCl - H,0 + | 28 | + NaCl - - - K

— . KEEET U U LADOKER L EREORFEE TR Z 2O iE. LT oRIT
TREND,
NaOH + HClI — H,O + - 1

(fF1) FOXEB IO ~MOZEMICY CTIEFEDEMNEEFEREE IV,
| 26 |~ 29 ]

Ol @R G NayCO; @ CO, ®NaOH ® NaCl @ NaHCO; ® HCI

(M2) AKEMEFT b o A%EKICHEN LT, 0.20 mol/L OHERETHE L=, R E
<
WEeZ A 2 & 20mL Z 2 Lz, KERITET T KT ) 7LD
WERL LT, 30 || 31 icSTikEsfEr~—2 LA,
B, [ 31 3RS M oKETH D,

| 30 || 31 [x10”mol

(RI3) (2] OKEMET Y v ADERERDE S,

D0.02g ©@0.08g @0.16g @032g ©0.80g
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(B4) mEET U TLAZKIZENLT, 0.10mol/L D THE L7, £7 . pH
FRREELTAZMAT, H-MuaETHEBEEMZ 5 & 20mL %
LT,
T CpHFETRE L LTBAZMA T, JOREOHEEETHET 5 & 8mL &
Mz T2 ZATHE Ffm Lo, pHIEEREABIOBOAHE, B
B E O ZNENOFFARIZE T Z 2008 EEZ &N,

[ 33 ]~ 38 |
AR D4 B DEA
Fin
A | 33 ] || 34 Ja—| 35 |&
B | 36 | || 37 o] 38 |&

Q7= /) —=T7HL Ay QAFNLFLrY Q@ @F O% O©FE Of

(5]  (M4) OKRBKRDICEENDIRIES NY v 20mEREE LT, [ 39 ]
[ 40 JiodCirEs8ils~—2 Laswn, 2k, [ 40 i3/ —nr

DEETH 5,

| 39 || 40 [x10”mol

(FI6)  (F14) o FHEICRTHEEOREE 2 Kb S\,

D0.08 mol/L  ©20.10 mol/L  30.12mol/L  @0.16 mol/L  (5)0.25 mol/L
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(1)

(2]

(i3]

(4]

(f5)

VAR BT ARETH D, BOBWIZEZ R E W,

BHEN—t L MEE 98.0% DR OEEIX 1.84 g /cm3 TH - 7=, 1.0mol/L
DFHREE A2 1000mL EA 1213 2 O EFEE M mL L300 WK XL 0 kb
WhDOEBRATEZRS, | 42 |mL

8.0% D KEE{LT N U U AKIBKDOEE L 1.1 g/em?® TdH - 7=, 0.5mol/L DK
it b U o AKE Z 100mL fES 121X, 2D 8.0%D/KE{LT MU 7 A
KSR DM mL D, TBINAL X @Ei%) FNSDEBRATEZREN,

[ 43 jmr

6.0mol/L KE&(t T~ U 7 LKW 300 mL IZ& D /KEEET MU 7 ADE
B3 g2, BRELVEDIVOOEZBATEZ RS, | 44 g

100 g OFfilESH (1) FAFIH CuSO4 - 5H20 128 TN Al & KDE &
TENENM g, BRIEXVELENVEOZRATEIRIV,

Wimed | 45 g k[ 46 g

100 g OFREES (1) T % 400 g DKICIENLTZ, ZOKEIKD'E &
R—=t MREIZW 5,
BRI L D R IEV S OERATEZ RSN, [ 47 %

(IR

D13 @18 ®23 @36 54 ©®64 D72 ®96 ©250
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1] mossxo[ 1 ]~ 20 e Ansolcibils b nd, TAERATFO 1.~4.09
HNh—OTORY, TOBFEELRS, UREES 1 |~ 20 ]

1. A: Do you want to have lunch at the cafeteria?

B: Sure, 'm really right now.

1. tasty 2. hungry 3. angry 4. busy

2. A: What do you think of this shirt?

B: I think it really good on you.

1. looks 2. feels 3. matches 4. suits

3. A: Excuse me. Do you know how long it will take from here to Sakai Station?
B: If you take the express train, it will take less 10 minutes.

1. more 2. like 3. than 4. as

4. A! How was the movie you watched yesterday?

B: It was really . I enjoyed it a lot.

1. boring 2. amazing 3. confusing 4. humiliating

5. A: What happened to the presentation file? I can’t find it anywhere.

B: Oh no! It seems to have been by mistake.

1. created 2. saved 3. transferred 4. deleted

6. The scientist’s theory was highly II| by her peers.

1. argued 2. rejected 3. praised 4. neglected

7. Kate felt when she realized she had forgotten her speech notes.

1. relieved 2. embarrassed 3. grateful 4. excited
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8. Our university plans to a new library next year.

1. construct 2. consume 3. conduct 4. contain

9. This document is |I| to all employees and must not be shared outside the
company.

1. conditional 2. convenient 3. confidential 4. considerate

10. Fifty years ago, car exhaust the air more than it does now.

1. polluted 2. cured 3. failed 4. determined

11. Dad promised to lend me a with the Christmas decorations.
1. mouth 2. head 3. hand 4. leg
12.  Jimmy is liked by everyone because he always tries to stay on good with
his colleagues.
1. terms 2. periods 3. scores 4. purposes
13. My girlfriend was very angry because I my promise to take her to the
movies.

1. found 2. broke 3. caught 4. gave

14. There is something wrong my office’s Internet connection.

1. at 2. of 3. from 4. with
15. I have two brothers. One is a college student, and is still in high
school.

1. another 2. other 3. the other 4. either
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16.

17.

18.

19.

20.

New York is one of the cities I would like to study abroad someday.

1.

The audience was by the pianist’s great performance last night.

1.

which

excite

2. when

2. excited

3. where

3. exciting

4.

4. what

to excite

Not only talented, but she is also very hardworking.

1.

Reiko 1s

2. 1s Reiko

3. Reiko was

4. was Reiko

IfI more time, I would have finished the presentation.

1. have 2. have had 3. had had 4. will have
The number of subscribers to social network services growing over the
last ten years.
1. have been 2. has been 3. were 4. was
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WO HAFCA S &5 i~ pa b &, HoaohT2BAL 5 BAIC

1.

2.

3.

4.

5.

DEFEEZREI, (272 L, CEHIZKDFEL/NITFTORLTH D, Fi-. ﬁy:@ﬁuk
HOFETIERICE 222, ) S 21 |~ 25 |

PEAMAEED > TOE T,

Do (1. 0ld / 2.1is / 3. how / 4. know / 5. he / 6. you)?

BT B OB o & EFETHoT bib,

I(1. at/ 2. wish/ 3. were/ 4.1/ 5. playing / 6. better) the piano.

O TR BEICERDEFES T EVEEAN,

Will you (1. carry / 2. to/ 3. me / 4. this / 5. chair / 6. help) our classroom?

Z OEMEHCITEL REZE 2 < ORBH 5,

(1. are/ 2. many pictures/ 3. by / 4. there/ 5. drawn / 6. famous painters) in this museum.

WA SRR AR AT ORI O M KBRS B D,
The book (1. wrote / 2. she / 3. is / 4. year / 5. last / 6. which) very popular with people

of all ages.
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) *Civil War M4+ **Civil Rights Movement /A FUHEES)

Q) 225 (D ) ICANDDICE b7 b O & ROBIRL N B — RO, BB TE L X
Vv, (rsEsl 26 )

1. across 2. cross 3. during 4. up

@) 22 (@ ) ITANDDIZE bIEER b O & ROBRE N H— RO, BETEZ A X
Vv, (resme 21 )

1. which 2. when 3. what 4. how

3 ZEFT (@ ) ICANB DI bR b D% ROBRED & — B, HHTEXRS
v, (aaEs 28 )

1. America 2. Britain 3. France 4. Spain

@ ZEFT (@ ) ICANB DI b b D& ROBRED & — OB, HFTEXRS
v, (EEs 29 )

1. achieved 2. acquired 3. adopted 4. abolished

(B) KIXONFIZE D bDIZIZO, ARV HDITIFXE DT 72 S0,
(fRs®Ees 30 | ~] 33 )

Before Columbus came to the Americas, Europeans from Spain, France and
England had arrived there and settled there.

It took more than a decade from the Declaration of Independence to actually
winning the war.

The Civil Rights Movement was particularly focused on equal rights for all
people, especially African Americans.

Although there are still various social issues, the United States remains one

of the most influential countries today.
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HVPHERE DB D 5
ST L TV R A

(1) THEBONET Z & 2R OBIENH— OBV, F TEIRIVY,

EEs] 34 )

to have a dream
to live in his hometown

to leave behind his friends and family

L

to go to a university in the big city

I
NY

@ 22T (@ ) I ANDOICE YR S O & ROBRE)N D — R, HET
BEV, (REES 35 )

So
Still

Therefore

- W oo

Consequently

B zzAr (@ ) ICANDDIZE Y E DA ROBERINS — OB, HEFTEZ

REV,  (ERS 36 )

1. fear 2. anger 3. sadness 4. excitement

(@ ZEFr (@ ) ITANDDITE B E D& ROBREI» D — oW, F5TEZ

REV,  (WEES 37 )

1. worst 2. cutest 3. wisest 4. noisiest

(B) AKZXOHFIZE D HDIZIFO, ARV DITIFEXE DT 72 S0,
Gre®e] 38 |~ 41 )

38 John had always planned to leave his hometown.
39 John made his final decision based on a coin flip.
40 John consulted his dog about his decision to move to the city.

4 John's friends were surprised by his decision to go to the university.
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(1) OXZFE L THEIZLZRI VY,

x?2—-2x+1 x—2 x—1

X
x2 — 2x x2+3x+2 x2+x

(2) WOXZFHE LRSI,

V18 — V8 + V32

(3) WDOAXZREB LRIV,

(2+V3+V7)(2+V3—-V7)

(4) WOXERBI L 72 S0,

a*+ 4
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(5) WOWEISEARFEAZG 2T x OFHZ KDL IV,

3x+4>x—-2
x+224x—1

(6) ROENLTREAXZN =T a, b, ¢ DIEZRKDLI,

2a—b+c=1
3a—2b—2c=3

a+2b+3c=8

(7) 8 ’FiAT 3tand—1=0 DL X cosd DIEZERDL IV,
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1] mosxo[ 1 ]~ 20 e Ansolckkbilit b nd, ZAERATO 1.~4.09
LML =D OGNS, EES 1 |~ 20 |

1. A:Yayoi, do you know when our English reports are ?
B: Yeah. Ms. Smith said we have to hand them in by Monday.

1. plan 2. due 3. date 4. sign

2. A: My neighbor plays loud music every night, so, I have trouble getting to sleep.
B Oh, no. You don’t have to that. You just need to go over there and
complain.
1. make up for 2. walk over 3. 1nquire about 4. put up with
3. A'Tm this sweater for my sister. It’s going to be a birthday gift.

B: Wow! That looks so nice. You are so good at it. Your sister is lucky.

1. knitting 2. soaking 3. transmitting 4. blooming
4. A: Why aren’t you answering your phone, Anna?
B: Because it doesn’t say who’s calling. , it could be a salesperson trying to
sell me something I don’t like.
1. For all I know 2. At least 3. At most 4. For the time being
5. A!You can use the car only that you return it with a full tank of gas.

B: OK, Dad. I'll fill it up before I come back. Most likely, I'll be back around 4 o’clock.

1. atissue 2. 1in progress 3. on condition 4. with time

[*2]

. The band Mayflower is so popular. Adelphi Hall was [ 6 | with fans when the
band performed a concert there last night.

1. established 2. treated 3. packed 4. modified
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7. Mike in Vietnam since last year. He’ll go back home in March.

1. has been living 2. had been living 3. lived 4. had lived

8. These flowers smell sweet, . Why don’t we buy them and give them to Lisa?

1. weren’t they 2. didn’t they 3. don’t they 4. aren’t they

9. My brother |I| goes out on weekends. In other words, he does not like going

out so much.

1. often 2. seldom 3. hardly 4. ever

10. The girls cried out in joy when they the final match.

1. win 2. had won 3. were winning 4. won

11.

—

Amazing at the Mirage Hotel in Las Vegas last night.

1. 1t was the show 2. the show was 3. had the show 4. was the show

12. The bus to the Fenway Park costs $3.

1. money 2. fare 3. fee 4. payment

13. Iwish she at home when I called!

1. was 2. 1s 3. had been 4. hasbeen

14. My sister gave maple candies to of us after she came back from Canada.

1. each 2. every 3. another 4. other
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15.

16.

17

18.

19.

20.

man.

1.

: Ms. Kawasaki told us was absolutely true. It is difficult to believe though.

1.

1.

1.

1.

nor

taller

What

satisfied

will be

brought in

2.

2.

2.

2.

either 3.

enough

That

1s satisfied

2. are

2. went on

neither

3. greater

3. It

3. was satisfied 4.

3. had

217

4. none

Timmy is not famous, does he wishes to be. In the end, he is a humble

Erica wanted to receive a education if available. She studied very hard.

4. higher

4. Who

4.

3. goton

Marina with her new job when she started in the beginning.

satisfies

At this time tomorrow they having a party at the fabulous restaurant.

are going to

4.

The discussion at the conference for hours in the building last week.

continued in
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DEFZEZEZIRIV, (2720, LA LFE L/ NIFTRLTH D, £, ﬁ*y:w)ﬁuc_
bOFINEFR IS A 22, ) EES 21 |~ 25 |

1. 20X RTINS RAMERH S %< DANSVET, [ 21 ]

Many people (1. is/ 2. seeing / 3. sunset / 4. the / 5. worth / 6. say) from the beach.

2. FOYREIHE D ICEAN 0T, R, #ieD% kb bR EEATLE,

The story was (1. couldn't / 2. I/ 3. interesting / 4. stop / 5. that / 6. so) reading it last night.

3. ZFOWDTH EANSIFAYSIZL SADERRZS 5 LU,

I hear so (1. be/ 2. can/ 3. seen / 4. stars / 5. from / 6. many) the top of the mountain.

Z U 20 LERTICHRE S RHC B » 7250 T

(1.1is/ 2. bought / 3. for / 4. this / 5. the kimono / 6. my grandmother) my mother twenty
years ago.

5. B LVHEBEZEN WO TR, SR e B E L0k bivEtA,

I'd like to buy a new bicycle, but I can’t (1. should /2. I/ 3. one / 4. buy / 5. which
/ 6. decide).
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WOELEFHAT, BOTRICESTELRSY,  UraEs] 26 |~ 30 |

HVHERE DB ) 5
FESCIIE L TV R Ao

*geyser —EJEH TR & EH T~ D IRIRCE DOBIS
**cascade PEBIRIZ/2 721 ***erupt MEkT D

(1) FHEBOOHM & L TEIITIERW S O 2 RO D — OB, F T TEZRIV,

(fRE5ES 26 )

hot springs and geysers
food and drinks

wolves and eagles

L e

natural cascades

@ 22 (@ ) ITANLDITH - & bl ZeEER 2 BRI b — OO, FS TEHEARS

v, UmgEe] 21 )

1. which 2. when 3. where 4. who
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@ ZEpr (@ ) ITANDDITH > & bt eaEm 2 BRI b — oW, F5TEAR

SV, (RERS 28 )

1. Though 2. After 3. Since 4. Unless

@ Z#1 (@ ) ITANDDIZH - & Bl REEA BRI D — oY, FHE5TEZR

v, (RERE 29 )

1. swimming 2. swim 3. swam 4. swum

THEBOD L DK U H# i & LTH o & Hilbl7e b O 2R OBRIE 6 — 0O, F

BTERAE,  EES 30 )

e

5

Ecological tourism is popular.
Alot of local wildlife such as grizzly bears, gray wolves, and bald eagles are seen.

A stream of boiling water sprayed from the ground and up into the air.

L e

Neither Lisa nor her friends got wet.

6) AXONEIZE D bOIZITO, ARV EDITIEIXEDITFREVY,
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31 The park is most popular for its active geysers.

32 Lisa and her friends wished to get wet.

33 The park is located in four states in the United States of America.
34 Lisa and her friends stayed at the Old Faithful for fourteen minutes.
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2. eat

3. sleep

4. breath
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Taller cedar trees produce less pollen each year.

After World War II, Japan promoted the forestry industry.

65% of Japan's total land area is covered by manmade forests.
“The allergy season typically runs from late winter to early spring in Japan.
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(1) 77y vy id, EHLobETORFLRET D,

(2) ZORBMHEIZB T, OB 7SRO T B4 —F v v ORENKN,
(3) =F L E, MlaoMmERRELREL, ZORKEE LT 5,

(4) HEP DO VEFESCHETIT, BEEOMREENERICI VoI ns TR 5,
B) Z U hrmbiE, RENXEZETILINZEIRTH D,
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(1)
(2)

(3)
(4)

<HEEBEFIH>

ARERBAE DG S 5 £ T, MBI WD &
R B9~ 2 B RS — B AT 22 a8 o BRI oD A ik B
REFTROR—VOET . BLOMERKOBNIR &R
b, Pl CEEHEICHNLEDL Z L,

FRZNT T TR DA FMICTEAT S 2 &,

AR THRIIBERBOARE L, MEARIIR SR
52k,

LIT O fE 2 D72 S0y,

[ e N

H =1.00 C =12.0 N =14.0 0 =16.0
F =19.0 Na=23.0 Al =27.0 S =32.0
Cl=35.5 K =39.0 Ca=40.0 Fe=56.0
Cu=63.5 Br = 80.0 I =127 Ba= 137
Zn=65.4 Ag= 108 Ne=20 Ar=40

SR E K R =83%x103 [Pa-1/ (K - mol) ] /
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WuE (@ ) EWEMED, BMO LS, EDLOEMR O ST HiEm = FIH
UCATE - T 240% ( ® ) EWEEsR,

HEROWBETIZ. ( ©® )& ( @ )»bRAKEWREDHEEMDAES I,
ZoORER, ( ® ) I D, ERTIE (@ ) k- T ( @ )
THANLF—=NRINEN, ZTOTFALF—I2LE-T ( @ ) DEREND,
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2] RN TORMRIZEICET 2 BOBOICE X R S0,

(FF1]

TRIZ, B FOMOEXKTH S (HlE» S 72K, MOEIBALIZDONT,
ZTDHFR, BEBLOGHERICE LD, O~®IZH TITE 2EEY) 725En
EERBRIV, L, REOM (B®~®) IZIETHD A~G D9 B YT
FLRBFEBEZ I,

VARE AR

p=(11(3
(i)

18 =

ZEAEDRTARREDO kS & 72D,

H AR R 2 BHET 9 2 PR FET D,

@

ZEORFOELOKRE S 232 TIKBHFET D,

FROR & BR O P FAES D,

R ED), FRE, R EOTIRBFET D,

©
| @|Q(@|@| |4

AR D oMy 2 RO TR FET D,

(2]

(3]

HARMRRENDWRICET S 1) ~4) OXELEHAL, ELITFHIZO., &
S TWIUXX ZREMICE X 72 S0,

1) AR, JE X2 ST 5,

2) FISIEARREIL ., Ol B 2 5,

3) WHWROFEIL, AR K DHWE I THEMRT 2 £ TICiFH
DI D

4) BEL, RECDWS R0 EFEERPEIRY,

UFD1) ~5) OFLELD b, MBEEE LF2 60137, FFsb0
A, EHOTHARVE DI Y A REMICES 2 X,

1) 7RLF U v 2) NT LTV 3) EaLFaq R
4) A AV v 5) Jah A
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3] BRHMICETIMETHD, FOMVIZEZR S,
FREESR (11) (CuSOs) KR 144 12 L, 0.965A OETE4 20.0 4 Ui,

(1] BRI OEBHBTEISIMIGE, e Zzalef UGS TR LS,

=t

(2] 7B REITC o £72, BB LZE 1M mol 2>, #ERLLVEALT
(

=
ZREW (77757 —FH=9.65X104C/mol &¢3%,),

iy

(EIRL)
9.65 C 96.5 C 1.16 X103 C 1.16 X102 C 1.16 C
1.20X103 mol 1.20X102 mol 1.20 mol 12.0 mol

(B3] M CTRATDIRUMBIIMD, £72FOEBITEAERIE T mL 5, 2 X
DA TEZRIV,

(ER)
6.72mL 26.9mL 67.2 mL 269mL 672mL

[(F4] BRICHHTS&BIIMNH, /2. ZOHEELZRRIVBATELR I,

(ER L)
0.381g 0.762g 3.81g 7.62g 6.35g 63.5g
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(A1) [RHE. FEORMET TIE, [ CEBOSEIZTOREICL 5T, [ LD DT
PNEENTWD, ZOEEZMOIER L XENEZRE N,

[%2]6@ 1.013X10° Pa DIEALRIETIL, T X TORM Imol DIRFEIX 22.4L 1272
Z ORI DOEMAE S N EENTWD, ZDERES D& BT

2ﬁTT“/§Z7ﬁtéb\o

(B3] MEUERFED A X L CHs 112L 05, Z DA X OWE B mol 7>,
FEOEEIIMM g, AT 2HTEL IV,

(14) BAAEBEL7-0VOMEOBEEZFE LW O, FERETIZIU TOXTRD 5
60

KEDOEE (gL) = FENEZE (g/mol) / 22.4(L/mol)
R O, DFEAEIRRE TOBEEIIT g/L 7>, AT 3HITEZ R &,
(5] MR- FETHEELY bEOVIELBINKLY 2 TERR IV,

G2 Ni) CH4 NH; CO; SO, H»

(6] Mb5DBBRIKIIRTRMEDS B, TIK 10g OWE E(mo) Db KEWEH DX
E, 1 OB I,
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[1] e sco[ 1~ 20 e AR 2ok bESRbOE, ZRENTFD 1L~4.05 5
I —OPOBORE,  EES 1 |~ 20 )

1. A: Could you tell me the to the nearest convenience store?
B: Sure, go straight and turn left at the next traffic light.

1. road 2. way 3. street 4. path
2. A! Excuse me. I have a slight fever. Do you have any for it?
B: Yes. I recommend these pills. Please take two after meals.
1. medicine 2. headache 3. preparation 4. influence
3. A!Dad, I've got the first prize in the Japanese speech contest.
B: Wow, Miranda. That’s a great . Let’s celebrate tonight together.
1. continent 2. achievement 3. reflection 4. contribution
4. A:Yuko, are you doing special this weekend?
B: Yes. I'm going hiking with an exchange student from Vietnam.
1. nothing 2. everything 3. anything 4. all
5. A:Doyou know what Alstands [ 5 ?
B: Of course, I know. It means Artificial Intelligence.

1. on 2. for 3. by 4. in

o

Ryo learned many things |I| his year abroad in Australia.

1. in 2. at 3. during 4. for

7. He said, “You should follow the instructions; , you might make a mistake.”

1. Otherwise 2. Unfortunately 3. Accordingly 4. However
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8. Mika usually finishes her homework before eating dinner. Sometimes, , she

has too much to do and must continue it after dinner.

1. because 2. therefore 3. however 4. forever

9. An international exposition will be held in Osaka under the |I|, “Designing
Future Society for Our Lives.”

1. board 2. notice 3. caution 4. theme

10. It is said that about 70 percent of the human body consists water.

1. of 2. from 3. over 4. in

11. A: Have you seen Mickey today??
B: Yes, I . He is in the cafeteria now.

1. do 2. did 3. am 4. have

12. The café is so popular that you have to make a reservation a monthin | 12 |

1. before 2. after 3. advance 4. detail

13. I believe that the most important foundation of democracy is the people's right to

freely their opinions.

1. express 2. export 3. exaggerate 4. extinct

14. I would like to in international relations at this university.

1. study 2. major 3. learn 4. project

15. The school has very rules about wearing uniforms.

1. strict 2.  thirsty 3. sour 4. neat
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16.

17.

18.

19.

20.

Over the past century, medicine has advanced significantly, but an effective method

for cancer has yet to be discovered.

1. curing 2. forcing 3. acquiring 4. demanding

After the badminton team won the tournament, they celebrated their by

going out to a local steakhouse.

1. exercise 2. confusion 3. gymnastics 4. triumph

Though many people think the movie was , I found it exciting and full of

surprises.

1. bored 2. boring 3. amused 4. amusing

If she jobs in March, she will have changed jobs three times.

1. will change 2. changes 3. changed 4. has changed

I want you to compose is the ending song for this anime.

1. When 2. What 3. Which 4. Who
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WO AAFEICE 5 £ 9 ICBNEE~P 2T b &, By anmT 2 ERE 5 BRI
DEFEFHEZ RISV, (2L, HIORLFES/NIFTRLTH D, £z, ﬁ*y:w)ﬁuc_
B OFEIIERIC AR, ) WEES 21 [ 25 |

1. 5564 -5 k{ﬂ;}i’gﬁbfl/\é@fj—ﬁ)o

(1. you/ 2. looking / 3. have / 4. for / 5. what / 6. been) since this morning?

2. &5 LTI ARITROBERIC S 2Tk 0T,

(1. brought / 2. late / 3. here / 4. you / 5. what / 6. s0)?

3. Mk FSROHEN L S RIETHZ LB £,

Sometimes I (1. classrooms / 2. imagine / 3. be / 4. like / 5. will / 6. what) in the future.

4. BeHD OISR bOX ¥ L XA THETBLZ 5900 £9, [ 24 |

It (1. from / 2. on / 8. five minutes / 4. about / 5. foot / 6. takes) the nearest train station

to our campus.

5. WAEEITEIZVARDL, WABIREF > TWD bOEHIT 510X,
If you want to make him happy, it’s better to (1. is/ 2. he / 3. him / 4. interested

/ 5. something / 6. give) in.
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WO EFHAT, BOTRICESTEARSY, UraEs] 26 |~ 33 ]

HVPHERED B R 5
SIS L TV R A

(1) 2 ICAIVD DITH b Y72 b O % IR ORI B — IR, B TEZA
SV, (EEE 26 )

1. see 2. watch 3. look 4. regard

(2)  Zef (CAIVD DIZ I b Y72 b O 2 IR DI D — IR, FHFTERR

S, (sEs 21 )

the easier
the more difficult

the more necessary

L e

the more complex
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3)

(4)

(5)

22T ICAIVD DT b Y72 b O % IR ORI b — IR, FHTEZ

Su, (EEs 28 )

1. word 2. sentence 3. way 4. context

22T ICAIVD DT b Y72 b O % IR ORI A b — IR, FFTEZ

v, (REEs_29 )

1. have 2. make 3. get 4. give

AKIXOHFIZE D HLDIZITO, LRV HLDITIIX ZDIF R IV,
(el 30 |~ 33 )

It is a good habit to use a dictionary as soon as you come across a word you

don't understand.

The context is an important factor when you guess what the word you don’t

know means.

No matter how carefully you read the surrounding sentences, there will be a

few words whose meanings are difficult to guess.

The author recommends readers that they should not use dictionaries under

any circumstances.
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WOFLEFHAT, BOBMEZ RS, UREsks [ 34 M 41 ]
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HVPHERE DB 5
B L TV R Ao

(1) 22 ICAD b o & bR S OE OB B DB, B TEZARES
WV, EER] 34 )

1. Love

2. Excercise
3. Food

4. Knowledge

2) 72T ICAD b - & DR SO E RO H— RO, FETEZ /RS
W, (R 35 )

1. In conclusion 2. In addition 3. In contrast 4. In case

(3) THEE@MHET & o & bl b D ZRDBEIEN S — OV, FH TEHERRIVY,

(fsF=] 36 )

1. Pets 2. Patients 3. Healers 4. Professionals
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(4) RO S > & bbb D ZROBIELN S — OBV, H S5 TEHEALRIVY,

(frtge] 37 )

1. humans 2. animals 3. experts 4. friends

(B) ALONFIZA I HLDIZIZO, BN HDITIEX DT &0,
(&5 38 |~ 41 )

The emotional benefits of pets are easily measured.
Animals can lower stress levels and blood pressure.

Loneliness is considered the most serious disease for older people.
Therapy animals are only effective when they are large and of a specific breed.
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<3ANA (K FE>

<fREEFR ;60 4>

<EEFH>

(1) RERBABOEKNH 5 E T, MBEIFRN 2N &,

(2) RIEIZBIT 2 BRI U= AT T 22 As . Il oo A fif
R ETo—T 0% T, B L OMERKOIGNR
ENbL, P22 CEEFICHALED Z &,

(3) MEITT N THIMOMERMRIZTHATHZ &,

(4) HBRKE THRIIBERBOARE L, FEAKITRS
wHZ &,
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ROBINTEE Z 72 S0,

(1) ROXZHEL THEIC LA SV,

(2a2b®)? x b3c* + (4a°c*)?

(2) MOXEFHE LIV,

6
\/%+W—\/ﬁ

(3) RDOAXZ B LSy,

(3p +59)(5p — 3q)

(4) ROXZNEIMEL 2SN,

253t — 4s°%t? — 48st3

277



(5) OX &= x OFPHZRKDR IV,

| x+4 |—-6<8

(6) ROBNITREXNZT 2T a, b, c DEZRKDRI W,

a—b+c=3
2a—b—c=5
a+3b—2c=8

(7) 0°S0=60° ITHBWT, tan30+V3=0 %W/ 7T 0 OEZRDR SV,

278



(8) MOAEZFHE L TEHIRGORWIEBIZ LRIV,

9 — 44/5

(9) T8/ 0.72 ( =0.727272++) ZHETHERLAR I,

(10) 1 7°5 100 FTOHRKEOH T, 6 THLIOTHEIV YN WE D DEEK
RO,

279



(11) 7RER 8 fHE HERK 4 AN A=W SIRFFIZ3 [EOR—/L A2 Y Hd L
x.ORER 1 HEHER 2 ERED HINDAMERERD IV,

(12) 6 TE|D AR, 8TEID LARD L O RBREDHI B, 100 FTDO LD
I & 5 E RD 7 Sy,

280



W@ Thagoromo] D 8 XF-% 1 FNZWRDHRIVNIE 272 S0,

(1) WANDIHEIFTAEY & D02 RKORS VY,

(2) 03 DL BB G IWATTIINEY & 50 %KD SV,

(3) h2Am XV HEMNCIES X 9 FIIHEY H 0B RO IV,

281



MBS % M4 7% ABCD 1245\ C, AB=4, BC=1,AD=4, ZABC= 120°
ThoHEE, ROMWIZEZRE W,

(1) XA AC DEIZRDL I,

(2) L CD DEIERDRIV,

(3) MU ABCD OHEfEZ RO SV,

282



FTHTHEE —iRKR I

Rk N AN
.ﬁEEEJﬁitﬂ

< 3ANA (K =EE>

<fiFZ s ¢ 6 097>

<FEFHE>

(1) HABEBHIE O AX A H 2 ¢, MEEHr W &,

(2) MIRECEEF 2 BRI —VIZAM T v p3, HIk oA EE
BETC—Y 0% T, BXUOBERKOE N &
b, FrEFCEEECHLESL L,

(3) MRERTXCHIROMERRICTHAT 2 &,

(4) HBLTRIIAERRO A5 L, REARKIZRED IR
5z L,

283




[ 1] 19 {2 e 20 HACHTHAZ 23T T Fg&IEE: - THER O R 21T - 72,
ZAUCBET 5RO A~C IZE 2 L,

A. 1880 HACLIRE, T U A KEEIZ I — 1 v o FIBRIC L D RE SR E ST,
ZAUCBE T D LU F ORI W T, MEICE 2 X,

%5 PUNCH, OR THE LONDON CHARIVARL { Decexeen 10, 1692,

THE RHODES COLOSSUS
STHLANO FEOM CAYZ TOWN T0 CAIB

HFT) Wikimedia Commons HP

M1 AFXV 20 0—XT, 77U I EEE LT HE. 77 U BHtWBCE 28 2.
7o ZFAUTE L EZE2EODIT D LA LD, OB YZRMHAGDOEE, IR
DO~D XY —ojE~,

O=v 7 h=r—7HEH QF =T =<XHAHNL
@IV ET=xFFt7T @7 Nz Y TF=a,3
284



fi 2

fi 3

il 4

1898 4, A XV ANHEMBR ZHEDT-DIZKI L, 7T AT 7 VU I & RiWr4 5B
Kaebd, ZOWMENEELLFTE LTRbESLY R b0%E, ROO~D LY —ojk

O7 FU @KrURY @77 ak @/~ — N
A XY AL, 1899 EIZIE, &L HAAVYEY REFICANDITEZDIZ T VAT 7—)b
HMEE ALV PCHAEZHEFEICET 7V ASEE2EZ Lz, 2O DOEZRHE L
TWIEAADOMERE L TRbESL 2 0E2, ROO~D I 1Y —oE~,
O7—/ A Q7R V=— OP VIV IN =N
1904 =, A XV RE 7T 0 A TEWHREEFER, ZNE OB T 5 ZHH
AN ZAHAEICEE L, AV LTz, 22 TCA XY R Lo TR EINTZT7 T
ADFEH L E L TiRbES 72 0E2, ROO~D XY — o,

OFrA4v=U7 OY@IERNE @Fr vz @Or=7

285



B. 7T U7 ORERHULIZH DU T OffieEZ 52, LIFORBIZE X X,

HFT) Wikimedia Commons HP

15 A XU RHA v REHIIA Y ROT A~ &2HE GF) ICitd 22 & TEEYRT%
fREL LD & LT, ZHICH LIEIZIRR T ~UEGE Y 253817 L, Zhia & onid
(2 1840 4RI EI TT ~ B2 EIR Uiz, 1842 R ITIHIAL 224 528, £ 0
BN E LTROEY 2L DZ, ROO~D LY —o8~,
(OFSEES b @AbniSK OFIIAA @DITHESHAY

6 T~UG% ERAFY ATERELME L TROELYRbDOEZ, ROO~@ X

N — D~

OEM @~ nA OF M @ L-ifg

286



HFT) Wikimedia Commons HP

17 18574, A XV ZADHA v FEEDNEA LIZA v FAERIC X 5 KREKELAE Z -
7o AXUAZZINAEBET L, 1858 AEZ A B REITIRIET 5, ZOKEOLFRE
LTRbEYbDE, WOO~DX Y —oi~,

DT T v —DER @ —bt —DRKEL
@~A J— LG D 7 B4

18 A XY AL ISTTHEICA v RFEZRAL ST, TOEFICENMILIZ A E LT
HiEY7ebDE, WOO~DL Y —D~,

Ox= FU—F 7t @U 4 UT L4t
Oz Y YR LE @Y 47 N T RE

287



C. HARORT VTHHIZh N DifieESEIC, LTOMIZE R X,

Usee PL‘\}\'LBL Plce\g_ .
RUSSIE
//’
o o o
i =
— ik
/
——— e
B g_‘-——s-
4 = ,;
{ ;)
= ————

HFT) Wikimedia Commons HP

19 1894 4, FAfE ClL & 7= RHUEEELZ & o 0TI HIEEE NN 5, 1895 4=,
I AROBRITERD DN, ZOEMSEKIFEOR, HMOSHEZ D T-BURF &
LTHbEYHDE, WOO~DX Y —oi~,

OFmE @& [EHE OFRHITR @3S

24

110 HIF#EFAE, AKCERRSNICEREEZD Y, I —u v 0858 3 [EH 5
EEAT, TO3EE LTROELLRbDZ, RODO~D LY —oE~,

DAXYR-TFTLRRAY  @uyT +TF30A KLY
@AXY R -BYT - 752 @OAFYVR-mLT « KLY

111 1895 4F, GEFSAKIC LY . HARICERESIVERM &Aoo id & L TR biEY /e
boz, ROO~DLY —D&E,

OFBiEk OfEX )L @OHRE

288



12 HEFEERSE FICRBWTHEPLHAROEbEZFTAL LicHlEdE (2B1E) M7
b, ZOUEDEE L L TRbEY R AL L, KOO~D LD —o~,

OFAX OriPNE] OREA % @aEH

289



[ 2] EBEFFEOEALR0AKIAIZ DN TORDE A~C IZE 2 X,

A.

13

14

515

916

—IRRKREINC BT 201 o TRV U g = MEMROBEE BT 5 ROMICE 2 &,

19 HACRIC TR E -Tor o7 Tid, BHESR - BRI L 2T
BUF~ORLHOFPREICEm E o 72, ARSI RN OHES) Z IR 5 [EH B
RICEFENFEET IR 7o o7z T ARE RS0 NRAE LI o4 & LTk
LY DE, WODO~D LY —DiF~,

DEAZT @RS T R @A NI —> 7
@Y7 vR_RFATNT (R ha s T—]R)

ICBUFEBNX, R IR A E D L AR 72 i dy ~ EF8 R LT, Bl CRA
Lo BRRfEfgIC Ko T, KB A M ANV | WBUIAE L, ERBUF A
BN ENT-, oML LERBIFOE L DL OMAEDE L LTk b Y
b DxE, WOO~D LY —D8F~,

OA =H¥m (CZH¥EM) B L—=r
@A =A¥m (ZA¥EM B IrLrrAx—
@A +—HFm (FA¥AH) B L—=r
@A +—HEm (FHA¥E®HG) B Lo Xx—

W EVIOHRERBMEABINL U2 Y v ¢ = NBEDS, 35— RIS RER D S BERL L
BRI KA Y LEERE LKL E L TR bEY R LDOE, ROO~D LY —>

B,

DO — T ILEH @Y=z 558
@7Lt b=V L7 ATEK @Y =2FT 77 5K

V7 4 = MES FEFR LTI ERE RO S 4072 1922 4E12, 1A AN ST EH
D4 ELTRLELY2HLDE, ODO~D XY —oi~,

OvrI4F @V rT=7 OLE S DF LA D

290



B.

17

118

119

120

TRPERRERAR ORI R BUAREE RSB D IRORIICE 2 &

RDOILEDZEMNIALFEOMAEDOEL L TRBESEREDEZ, ROO~D LY

A,

TR KEOBMAER D RS 20, REEIZ (1) KEDbS LA
ﬁﬁ¥ﬁ%ﬁ®z£$%mﬁb 194510 A2 (2 ) ™R LI, 720 KR
BRICREFI L A E T, RA4Yo (3 ) EHAOHEK CEBEERE&H L&,
ZTNENDEOE,FHEE - L AT E L THEW T,

O (DEgREHE QEEE#H S )R & A

@ (HEESEA Q)EpER By~ LY v

@ (DIEFER Q)E R E A B)= 2L LY
@ (HEESES Q)E SR B)I 2~y

B R D R A 03 4 DEBKFETEHET L Z L7, 20 4 hEOEOL &
LTE2 TR HD%E, ROO~DLY —2ES,

O7 AU A OFE I @AV T @7 T

1930 DT T v 7 BRFL N E IR ST A D T- 8D S . BR1% 1T E B & A
bHHEE SN, FOBRICEASNEZHIEOL & L TRbEYS R LDE, IRODD~
@Dy —oFE~,

O&ANH] @& FAARRH]  OMANIH  @OIRANLHI

IR DL E LT D20, WAL L2 E 2883 5 B B9 CHEEHE & 357
S, ZOEBBBEOA L L TRbELRLDEZ, ROO~D LY —o~,

OER#E LR R ER1T (IBRD) @7 VT BAFERTT
@7 7V I BIFEERIT OHAESHES (WTO)

291



C.

21

22

23

2 4

HARZETe T U7 ik OB% OB X (2B T 2 ROBIZE 2 X,

g N RILFNE ORI T 2RO XLEF OZEMICA B FEOMA GO E LTk
LY HDE, WOO~D XY —oE~,

AEFOHWE, (1 ) FEBICAIZIBSWTHEL, (2 ) [ZALOR
Wk 2 [T 728 5 L HOIZH I L Qe s, BARDORREZ IS 2 E A IhE -
7oo 1949410 A, WERIZEEFI L7 (2 ) offiEHE (3 ) 2fdE AR
EoOS % ES LT,

@© (1) EREY (2) JpEdt (3) ERK
@ (1) HhpEd (2) ERBUT (3) s
@ (1) EERBUH (2) FFEH (3) HRRE
@ (1) HPEH (2) EREBUTF (3) Z=mh

A7 TI9S1AFEICHEMITHE L, AMEAILEZER LI AOH L L TR by
b D&, WOO~D LY —Di~,

DT L g2 i QLY —=r—r
@FEVT/ (FFvTY)  @F—FAr=r—

1948 -5 H 14 HIZA AT AP MN A ES LIZH THDHD, "L AT F ANLZED
FHISAZT7IETET TREE] L LTCERETARELTWS, ZOLHE L
THROLEX L HDE, WOO~DEY —Di;~,

OFrma—=A k @OV A¥ @vA=XL  @DFs N

otz 7 AU B & D Bz D O, MZERE L THAD L EIE L5
FKIFRGRF O EAHOA & L TR BIESERbDE2, ROO~D LY —Di~,

O Mm% @QWHBEAN  OFEN @OETAR

292



[3] 72— L RIc oW TDORDRIA~C

A, HEGEOHIZH > T, L DEPMSIEZRIZLETYT - OT7 70 h Q7T
T AV IHO—EOEAT TOF MR GE=871) LLTT AV, VHERFNLD
HSL AT, 1954 FEiThEEARLEREO (A ) EMHEA RO (B ) B

MR L, AR Z R R LT,

125 THEOIZOWT, 7P TIE 1954 ENSLDOT VY = U 7N S 2 # Tl
SEEER LN, FNETREZ XL TWEZEOL E LTRSS D%, K

OO~D XY —oE~x,

W&

Z Ko

O7 AV

26

QA& IVT

@1 FVU A D7 T A

THEREBOIZOWT, B A b i« T BT X0 BUKBHEDSFTE S fufim A gg 4 Lz

X o — NOMBIZHONWTERLIEYS L 0%E, IHoD~@ LY —oE~,

ST
- g
b &
i:‘-‘\j,:
A
¢ 4
% <7
¥ d}) K 20
(2 %
<
T A1 DK 4:;3
0 2000km = -
1/13,878, 000 <

E I HAT) https://www. freemap. jp/itemFreeD]Page. php?b=north_america&s=nouthAmerica

293




27

28

29

130

131

TREIZOVNT, 1952 FIZEANC LD 7 =T 23 %AE L, EEMBRERD
ZDBT AT = A F DO A = X E AR EOBOR 2481 T 72 [E D04
ELTRBEYRbDE, KOO~D LY —o8E~,

OPVZaViE- @=FF 7 @Urr D=7 K

XHo (A ). (B ) ICADANBOLOMARDEE L TRbESRLDE,
WOO~D X Y —oF~

© A ARk B #Hy—
@ A JEEK B F/—
® A JEIKES (TEREM) B Hvv—
@ A TEIREE (TEXEf) B F—

1970 FRICIF@ b= a3 v 7 @AM EORAEITHEN, BARAER B LT
AV I O—REF NG EE R ihd 7=, OMARRE OIREL~DXIED T8 1975 4
WZIE@FE 1 A2 v b UelEEEMESE) BRI,

THREEBOIZOWT, K= a v 7 RAEDER E o248 L KL EOIRHE L2
EOFREBORERE LT AV D KEEOL E L TRLESY L 0%, kOO
~@D LD —DF,

D=r v @7 A BT — OPENY AN @A~
THREEROIZDWT, AHGEH B 1R) BEOERERO—D L 725707 0APEC
(7 7 7 4t EEAE) O L > =AM CTHh o772, Z® 0APEC (225U T 1968
EOFERRFFZZIMLIZEE LT TVEHDE, KOO~D LY —of~,
OY¥ovrroer @Uer OFAVETSEN ORYI2=
THREADIZONWT, A XV AOEuERERENN L, EAEEORERET
NS 7eBUf) # B UTTHHERVBERZED T4 XY AW O LEEHO4 &

LTRbELLLDE, KOO~@OLY —DEFE~,

OF v Fx— @77 h @va—~vr @7 hJ—

294



132 THE®IZOWT, ZOZHICBMLEEL L TE2 TS DA, IROO~@ X

N —DEE~,
O KA @AR @1 FVT @
C. HEEHZORPOBARICELT, SUTFOMIZEZ X,
133 1990 FERICHE « #5 - i S &80 3 WE NN ZRE L, VU U H~DH

BRIRE., HEBMB/R 2 EZ i L7 TOEEOHADOKREREOA L LTHRD
WEH 0%, WOO~D LY —oF~,

HiAT) EAEE S P

O 4 OFhlgm  OWEmsEE  @OEEE—

134 HADANTILELRITOWT, 2024 4 2 AlZEEEE B S D £ TO HR
flish FREEAE L. AT L REROTOES L L TRbELRLDE, ROD
~@D X —DoE,

D1974 ©1989 ®1992  @1999

B35 1986 FEDHahE 72 GATT OZAME G RZWTH Y . ZORWOFEFH AN 1993

FEICEEMB RO ZZIT ANDL L LR T-RBEDT T ROLFRE LT

ROEYRbDEZ, ROO~DL Y —D8~,

Orx7T 4= K QW=7 F
@UNITTA=F7 K @ R—=n=F7 K

295



13 6 1996 A2 B AN S KEFEMZ BAR~NBETHZE2AEL, T0%., BiEikiEll
T REH L U COHEDSI T TN D Z & B E - 7= I N o #usk o 44 4 &
LTHRbELE2bDE, WOO~DL Y —oi~,

ORAS Off+ O @0k

296



TH7EE —REERAR LIH

£ Y

<3IA 1M RAQR) k>

<RI - 60 5y >

<EEFIH>

(1) RBBAAOAK N H 2 E T, MBEIZBE WD &

(2) MBI 2ERIZ -2 203 B o A e
REIOR—VOE T, BRLOMERARDOGILR LN
b, FrEf TEERICMOEDL Z L,

(3) MRZEITT N THROMERRIZTHAT L2 &,

(4) HBETHRIIBESAMKOARE L, FEAMKIIR DR
HZ L,

297



(1] EMOSEMECET 2 CEE KA, BOMVIZE 2R E W,

HER FACIE, B OFEHRIEN —10CIEE Love i, ERIZ @ TEE A EROBKEDS
TRUVVDELR . E O, IR R m, I i e SRR x RBREENFIEL . EhENLD
BREEICH I LT AR A ETE L T D,

ZHETIZ, K190 FREFELU ELD (O ) BRI TS, BUFT D45 DR 8% I
e s e, WEALZVWR, B2 80%2< b0, WBORMIZE ST, FHEEYIT [
JUE) TR 3R RE LWL —FICE O LN TV, EMDOBER, FWVE
AP TREERLIMICENTZ2Z2L2 (@) L), (@) DETLE (O ) LW
W, (@) BARICEERICEN-THO LY RIKE (@) o,

BFEl0FiE —

Hi@MA% EEHEY
HHEXLO2DLO
ABTR (W k|
mem |
B
FhiE |
- B3
FRFLEE

1) XEFDO(O )~ @D NZHTITE DU REMNEZEZ RSN,

(B 2) TSIz, Tigelsa) ) N hmdE) o487 24Emae (2 1) 3
FLUMNZZNZN 3FET HOE 2 R &,

(3 FHEIMILZ, ETEHEZLOZ LD, NPT ONE TEORENESSNTZLE
b5, [AEIZLT, LFDa ~ c DL, (7) ~ () O EXDfriET
BiEHIN-EEZONDD, (7)) ~ (D)ORFTEZRE W,

a AJEZ @ U CHiMER 21T 2 b OB

b BEDL OB
¢ Wz b>bonBnz

298



[2] DNA & 20 XU BEOARICHET 2 L& LA, HOBMOIZEZ RS,

DNA X, X7 UATF REMEINLIWEN LI O N -T2 2 KROENH TETND, X
JUAF RIE BELEEREIC (O) PREGLEMETH D, EX(Q@ )THy, EEIC
(@), 7=, ( @ ), FIr04FENHD, DNAD 2 KOHHIZ, ( @ )&F
IURIT=rE( @ VDOEIIRFEDHEIELE ) Lxt o THAGLTWD, Zhai
O (® ) v, DNA X, Ao HAROHEEEZEE->TEY, Zhvze (© )
MiEE W),

mRNA <° tRNA /% a DNA O — F ORI Z 5 LIRS Z L THERSLDH, mRNA ©
HWRERINZH ESWTh 7 VENEfESh, XV ERER IS, 20X 512, DNA
DBBERNO X RITEARERINDHZEEBEBETDO (D) L),

1) xZEFO(Q )~ D NZHTITE AWMU AREMEEZ 2SN,
(M 2) TS a OBBREZET 2 LFTEITERALEVI N, BRI,
(B8] THEE b OBREET 2 LFTERITERALEVI D, BRIV,
(R 4) % DNA ©—F0HE LK 2 TGTTACCACG) THH LT 5,
(7) DNADOH ) —FHOWEERYE L TEZOLNDIbDEEZRE W,
1) Z oA TGTTACCACG, %5 LHE > TTX % RNA O KA 4]
LLTEZLNDLDEEZRE,
(F5) HAEWDO DNAIZBWT, F7=0X 7 LAF FOEEN DNA DX 7 L AF

FOEED 30% TholeldT2LE, FIVXILAF REED LS 2EIE THF
ETDLEZOND D BETEAREW,

299



3] WeHEBLOMERGICET S LEE LA, MERT, UFOMNMIE LRI,

BERIX, EMITEICALND S EIEREFRISIZEBNT (O ) & LT\ Th®
OGS ZRE L, AMITEZ2RT2 52 CEEREH AZH - T D, BEREOARKIT
( @ ) »bTETEY, ENENFAERIEEEEZ > TS, ZHETIZ, B b
DIENIZE W TR THEEOBEN/ER STV D,

AmBLET, 2 OEFEKIGIZE > THDbNTWD, {LFEKIEOEITIZIE, ]S
FOSORZ LT VIRRBIZT 22 R METH DL, EOTDITHERT RV — %
a EM b= RxLX—] L9,
BERNEOERZRIETMEAEE L W), L2 IX TIT—EB LW IHEEHRIT. (O
BRI 77 - JENIEE - DNA) 28E L L, Zha < h—AR 7 b a— R Th iR
T LG (@ BRI : (2H - J06]) T 5, . ZNAETNOBEFRITIL. BUSHE D K
H(E® B|IREE - K& - /hEL)7e D b iiEiEE R L O e il pH 35 5,

1) XEFO(O )~(ONHTUTE WU RFEMAEZEZ RSN, 271, (B )~
(®NZHOVTIX, ZNEFND> ZHNORIR IV IRATEZ RSV,

(2] THE alz>WT, LFOX 11X, F—0(LEINCB T A2BEOFEIZ L DHIE
WA N X —B2 UKL D TH D, BEZHRMLTWSEH0E, (T)BXO
MDOELLETHDIEEZOND D, HALHFETEZ RS,

(7) (4)

TEEAL
I3 F—

S VI T —

— 4T H

RiGO&T — RGEOET —
1

300



(FF3] THEbIZHONT, LITOK 213, BERSIO#HRIE~ T2 ( O ) &L
THWIALERISIZ BT D O IHRE EHEDOBRER LI b D TH D, BHRIZL D
FOSIE, M D(BLIN(E)DELLTHDLLEZZ LD, BRREW,

7

(x) [/

\, F4
/

RS —

(Bl 4) THEclcoWT, UTDOX 31T, 3HHEOEZED pH L RGEEZ R LM TH

5, i pH N7 AT VIERNCH 28R IT, PO RoE)ONThTHD L
FBALNDD, BEAIRE,

(#) 3) o (%)
I \ / \ ; ~
! v
& ! \
% / EA
E / RN
/ / N \
| | | | | | | | | |

pH
3

(W 5] FUATNV—VIZFF U RXITENREERGENTWNDETED, X XIETHLD
TIF Lo TEY —2ERBICAEDOXR AL TN —V %Mz 5 e, BELRLI LD, F
A TZN—YANYDOEY =% D D, EOXHTTITIWDN, BRI,

301



[4] EREEE ZOBMICET 2ROXEL LB, MELT, HLOMCELRS N,

aFRERIT, SESFRFRBOMEAEOEEVICL V#ERSNDAEMEEE,. FEEDNER
Bnrbird,

o LI CAETET 2 RO BEEROEE VI, EEE L FFIXND, BEEENICET S E
KORMIIE, b 7 FLod, Efndi, —Home EDnMmEEANZ b5,

EHATEDO KR & S, BEEHEAZBER T 2 ER O TR I, BEERFEOR M A KT EHE
BRELRD, HEVBELRWEYCHEY OEEEOHEIZIE(O )PHWLNID,
—F. ZL 0T a vy, K<EE, ITHIEFA D H DR LW BV O BRSO HE
EWZE (@) PHVWLNS,

EENTFDPEEL TS FT, AFEEEELRENRED LI L TN NES
Z BB, FHEROAEGFEEESCHECEEEE £ DR THH( O IBHNLND
ZEnZV, (@ NZESWTAFEEROENE 7T 7 TRLED DI, c A7
EWnbinbd,

(1) XEFD(DO )~ @)NHh T E MU REMNEEZ RSN,

(2] THE alz>WT, LTOM 1ITAERER L EERFEORAM TH D, KD
(T)~(UNZiE, i, LR, EWHE, FEVHWREO VTN H
TEHELINEZRSV,

-

i
4]

BiEM
iz

(7))

302



(3] THEL b IZHOWT, BLTDX 2 D (32)~ o )IXE AR I 1T 2 8 14 D 53 47 £k
KeRT, ThEh, 7 Z L0, £Hof, —HK3mOWTRNH T
FEDINEZ RSV,

(T) 1@w:}3> () (#)
0000 @ %40
eeoceoe |8 & © ©¢ o
YXXXX g% ©0 @ o
00000 é@ @ o™ @
Q00000 @ o ©

X2

(B4) FHEclizcoNT, LT 3 DE)~()IFAEF RO 3 >ORI AR LT
W5, ERE, R BIER BRI ONTIAH TIEE DL NE R
X, Fo, AEOAGIBIXEORIZU R 2R T 0, (F)~)oF
BTEZ I,

1000 (=
. @)
100 | o
| w "
2o, -
X
5
X | | [ S— =
; 20 20 60 80 100
AR B
X3

303



PIAREER R

T EE —#uRik I

1t =

<IA 1N B k>

<K W5 2 60 4y >

<FEEFH>

(1) HREBRBABOARN S D £ T, MBI RN &,

(2) MEICEET 2RI =T v, Bk o A EER
REFTON—UOE T, BRLOMERBKOHN I &0
biuX, Ferd CEBEEICALEDL 2 L,

(3) fRAITT R THMMOMEAMICTIAT D Z &,

(4) BB THIIMERROZE L, MEHRITESR
HZk,

O BIE, LT ORMEZ VS0,

/ R \

H =1.00 C =120 N =140 0 =16.0
F =19.0 Na= 23.0 Al =27.0 S =32.0
Cl =355 K =39.0 Ca=40.0 Fe=56.0
Cu=63.5 Br = 80.0 I =127  Ba= 137
Zn=65.4 Ag= 108 Ne=20 Ar=40
EE NV R =83x103 [Pa-1/ (K * mol) ]

\ TR RRER  Na=6.0x102 [ mol ] /
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L HIEIC OV T, BORBWIZE X R E,
(1) BREHEEIZOWT, UTOERELRE LT AMELTN TN 1A T OEZRIV,

O KWEPTKRFEA A (H) 2L CoMEZR, KREP TKRRIEWA 4> (OH) %
AECLWEZRRLET D,

@ KFAAY (H) ZfiCEZ2MELEER, KFEAAY H) 200 TROMEE
HEET D,

(R2) [RI1]CRLEBEERLROTERERD S B, RITIBENZHDEERNR SN,
(B3] KFEAAL (H) 1, KEEF TIIAKRD T EBNAES L THEET D, TOFEANB L 04
MEEZ I,
(R4) LLFOKEKIZOWT, 25CTOD pH ZRD 72 X\,
(1) 0.0010 mol/L D¥EEE (FEEERE 1.0)
(2) 0.40 mol/L OEEEE/KIEWE (FEBELE 0.025)
(3) 0.10 mol/L ®7KEE T b U 7 /KR (FBHEE 1.0)

(4) (3) D100 fF7RAE K

(5] LIFofM%Z2 b pH HEREEZ, ZHENEOO~B)D 5 HrE —D>F ORI, Fie TK
Z TR,

(1) pH8~10fHiTicE Az b b, HEMEN TIIREE 2T 5,

(2) pH6~8 fhiflIcZ gz b b, MBHEATIIEEaEET 5,
e )

Uiz
(3) pH3~4fhiniZZ G4 b b, WMEMAITEHRAZ 2T 5,

O AFLAFLYY @ Tx=/)—NTHLAYy (@ TREFE—INLTI—
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WL R L AL BOERIC SN T, BOMNICE 2R S,
(1) UTOMHEOEREEECTER RS0,
(1) 1 mol DEEF /1

(2) 0.25mol ® (L fRFES T
(3) 1.5x 102 fHDEkE+

(R2) HEARAEE (0 °C. 1.013x10°Pa) (2B 5. I mol DAKFE (KIK) DOEFEZ /NI £
TOTEZ I,

(R3] FE#EREE (0 °C. 1.013x 10° Pa) (28175, 02 mol DHEFHE (KIK) DB 2/ NEEE—r
FTOMHETEZ IV,

(R4) FHHTED 9.8 g/mol DKFELEEBHZDIEAXIKIZONWT, KFBLEBHZOBEEGEEZRS
A

(5] BAFofbFERIGRIZONT, (1) ~ ( 8 ) IZHTITELFRIME AN IV,
(1 ))NH; +( 2 )O, - ( 3 )NO + ( 4 ) HO

( 5 )Fe +( 6 )HCl — ( 7 ) FeClh + ( 8 ) H
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LEERIG & =R F =120 T, BOMWIEZ RS0,

(1) UTFToxdho (1) ~ (8) IZhTITx s AiEME., BOO~BD > B D
—OPTOBWN, BAFTEZIREN, 27FL. FILEFEEVIRLTHOTSH BV,

WEIZ, (1 ) EXETINDEFOTRVF—% b0, (LSS TIEBUSDORIEDWE N &>
(1 ) OEMEETLZXLF—NHAYL, ZO&EIT ( 2 ) LWOHMTEIND,
FOGORIEOWER > (1 ) 0%z (3 ) v, BEUSTIE (4 ), BB
JETIE (5 ) DEZRT, ALFROSCYE OIREZECOBEE) /) 1%, SLHES 3R & <72 5 T
(CHEBLTNEVWHIETHY, £TOEIT (6 ) LWHHTERIND, (LFEOSOREZE
fbOFIZICE TS (6 ) O&E, T72bb (7 ) »n (8 ) DETHLILE, Th
HITHIFERICE Z %,

O=rbrEr—  Q#f Q) AT R F— ® = ke E—21k
Oxzrrre—  @Frzir¥— QzryrE—Zf T

(M2) ALFEOS EHIZHOWT, BLFORWIZE 2 72 &0,

(1) HBHEMEOKERT TRBKR LIS L THEADONEZRT 2MEEL L, MikE B
T LD ORFHREIIHO SN ML EME DL TR E RS0,

(2) AHIEHICIBNT, bo L bHEWVWERZ LONDBEEZEZRIV,

(3) HAMIZBNWTEREND 7NV a—ADFREEZ 2SI 0,

(3] ALFPUSZERBIRIEICT D DI UERE/ND TRV F =22 &0 D,

(M4) M3 O AXT—ZIERFIEDLX T BRIV EVD D,
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KERIZON T, BOBVCEZ A S0,

(1) AGREHEICR TS, R ORMNEEZEZ RS,

(B 2) RONIEES BT AHEME O —ILDOESE g b3 5 &, ZORMEHBKT 2
A D%, awHWTORLZRIW,

(3) M Hks 11T 351 2 B - 0—0 O E S % b, Jﬁ%*?%%gbkﬁ“ék%\ 0

FEHERZ BB TRO RSV,

(4] T7 A2 ED LT, WKL ORLAIDBEMNEZ & 72 2 W EEWE Z 72 0 LD D,
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BB ONT, HORBWITE 2 R &0,

(A1) UTFToxdho (1) ~ (7)) ZhbTTErMENiiEMNE. BOO~QD 5 bk —
DOFTOEN, FHTEZIREN, 277l RALEFEZHMOKL THNOTEH B,

MOTIHEMNBIEV SN D% (1 ) L&YW, S ENBEV IS D%
(2 )AEEMELIATHER, To—TF—1F 18284, T MLT VE=U LN BIRENAEL
DL AMLE, XoTHMAETIE, (3 ) FEFafEgiLlicbozx (1 ) (bEW. £h
soboiz (2 ) fbEHE L THELTWD,

( 3 ) FFEAEHRICHEALIZb0%2 (4 ) {bAW. BIRICHEALEZLDZ (5 )
teamEns, (5 ) fbBdoosH, v Prolisn#EEr b ob0x (6 ) LAWY,
RS oboE (7 ) fEEmE VW, ZREZEER (1) BEMBFEEL TV D,

OF 35 @ R# (®) MR ® NMegRs
© A% © HEIE @ Bk ZES

(M2)] T=—F—2kd FTREBOFRIZONT, LTFOFERXEHW KGR EEX 22X,

T ART ' =T A 0 NH4OCN
)]T{-,—%E‘* . (NHz)zCO

(3] X B HNT, fEFRAB I OERZ R LRI, 2L, MERIZ oW TIEKT %
HAngnb o L4 5,
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<IA 11 B@KR) EE>

<IRZE W ;60 4 >

(1)
(2)

(3)
(4)

<HEEBEFIH>

RERBARDO BN H 5 £ T, BRI RN L,
FIREIC B9 2 BRI — U032 A0 A s . EHIRI o A i B
IRE TR R—Y DT BIOMERRDOGNR EMR
HiE, FEETTEEEICHMLEDL L,

BT N THIRROME FIRICREAT 5 2 &,

R TRIIBERBKOAMRE L. FEHMKIIR bW
5T &,

LT Ol 2 F W72 S0,

s N
H =1.00 C =12.0 N =14.0 0 =16.0
F =19.0 Na=23.0 Al =27.0 S =32.0
Cl =35.5 K =39.0 Ca=40.0 Fe=56.0
Cu=63.5 Br =80.0 I =127 Ba= 137
Zn=65.4 Ag= 108 Ne=20 Ar=40
E NI R =83x103 [Pa-[/ (K :* mol) ]
TRANRER  Na=6.0x1028 [ mol ] 4///
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(1] EMOSEMECET 2 CEE KA, BOMVIZE 2R E W,

HER FACIE, B OFEHRIEN —10CIEE Love i, ERIZ @ TEE A EROBKEDS
TRUVVDELR . E O, IR R m, I i e SRR x RBREENFIEL . EhENLD
BREEICH I LT AR A ETE L T D,

ZHETIZ, K190 FREFELU ELD (O ) BRI TS, BUFT D45 DR 8% I
e s e, WEALZVWR, B2 80%2< b0, WBORMIZE ST, FHEEYIT [
JUE) TR 3R RE LWL —FICE O LN TV, EMDOBER, FWVE
AP TREERLIMICENTZ2Z2L2 (@) L), (@) DETLE (O ) LW
W, (@) BARICEERICEN-THO LY RIKE (@) o,

BFEl0FiE —

Hi@MA% EEHEY
HHEXLO2DLO
ABTR (W k|
mem |
B
FhiE |
- B3
FRFLEE

1) XEFDO(O )~ @D NZHTITE DU REMNEZEZ RSN,

(B 2) TSIz, Tigelsa) ) N hmdE) o487 24Emae (2 1) 3
FLUMNZZNZN 3FET HOE 2 R &,

(3 FHEIMILZ, ETEHEZLOZ LD, NPT ONE TEORENESSNTZLE
b5, [AEIZLT, LFDa ~ c DL, (7) ~ () O EXDfriET
BiEHIN-EEZONDD, (7)) ~ (D)ORFTEZRE W,

a AJEZ @ U CHiMER 21T 2 b OB
b BEDL OB
¢ Wz b>bonBnz



[2] DNA & 20 XU BEOARICHET 2 L& LA, HOBMOIZEZ RS,

DNA X, X7 UATF REMEINLIWEN LI O N -T2 2 KROENH TETND, X
JUAF RIE BELEEREIC (O) PREGLEMETH D, EX(Q@ )THy, EEIC
(@), 7=, ( @ ), FIr04FENHD, DNAD 2 KOHHIZ, ( @ )&F
IURIT=rE( @ VDOEIIRFEDHEIELE ) Lxt o THAGLTWD, Zhai
O (® ) v, DNA X, Ao HAROHEEEZEE->TEY, Zhvze (© )
MiEE W),

mRNA <° tRNA /% a DNA O — F ORI Z 5 LIRS Z L THERSLDH, mRNA ©
HWRERINZH ESWTh 7 VENEfESh, XV ERER IS, 20X 512, DNA
DBBERNO X RITEARERINDHZEEBEBETDO (D) L),

1) xZEFO(Q )~ D NZHTITE AWMU AREMEEZ 2SN,
(M 2) TS a OBBREZET 2 LFTEITERALEVI N, BRI,
(B8] THEE b OBREET 2 LFTERITERALEVI D, BRIV,
(R 4) % DNA ©—F0HE LK 2 TGTTACCACG) THH LT 5,
(7) DNADOH ) —FHOWEERYE L TEZOLNDIbDEEZRE W,
1) Z oA TGTTACCACG, %5 LHE > TTX % RNA O KA 4]
LLTEZLNDLDEEZRE,
(F5) HAEWDO DNAIZBWT, F7=0X 7 LAF FOEEN DNA DX 7 L AF

FOEED 30% TholeldT2LE, FIVXILAF REED LS 2EIE THF
ETDLEZOND D BETEAREW,
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WL IOV T, BOMVICE X RS,
(1] MEEEIOVWT UTOERELEBBLIEAMEZZNEN 1L T OEZRIV,

O KisEPTKRFZA A (H) 2EC5WEEM. Kk CRBRI)A 4
(OH) ZAEUCL2WHEZELLET D,

@ KFAAY (H) ZfiZHEZDWEZR, KFEAA > (H) 2o T RoMmE
AR LT D,

(A2) [M1IICRLEBEEROERD I D, LIIREINTZLDOEZRDL I,

(R3] KFEA A (H) IE, KEET TIEIADF LEAREE L THEET D, £OF
XBL A ZE RS,

(B4) DLFOKBEKIZOWT, 25°CTO pH 2R S0,

0.0010 mol/L OHgfE (FEHEE 1.0)
0.40 mol/L DOFEEEKIAHR (BEEEEE 0.025)
0.10 mol/L M /KER{LF VU 7 AkIEK (FERERE 1.0)

(
(
(
( (3) @ 100 5 A RAKVEHK

1)
2)
3)
4)
(5] DUTORMELZ L OpHIERELZ  ZNENHOO~QD 5> L1 b —D2>F DEW
‘T TEZRI,

(1) pH8~10 fHiflicZEfAalka bbb, WHEMEATIIRAEET D,
(2) pH6~8fHLICZEAKAZ L, BRI TIIRAZET D,
(3) pH3~4 fHEICZEARA b b WA CIENar 2T 5,

O AFALFLYY @ T=/)—NTHLAr () TREFE—ATL—

313



! WVE & AL ORIZ DN T, BOMWIZE 2 X0,
(1) UToMEOEEZER TEZ R I,
(1) 1 mol DfEFELF

(2) 0.25 mol ® _FE{biRFES T
(3) 1.5x 10 {# D gk 1

(RI2) HEHREE (0 °C. 1.013 x 10° Pa) (28T 5. 1 mol DKFE (KIK) DOEFEE /I
BE N ETOMTEZ RSV,

(R3] fEYRAE (0 °C. 1.013x105Pa) |2H1F 5. 0.2mol DIEFE (KIK) DEE Z /)
BE L ETOMTEZ RS,

(4] F¥o18E2 9.8 g/mol DAKFELEEEDERERMEKIZONWT, KFELEEOEE
BB ZIR I,

(5] TFofRIERIZoONT, (1) ~ (8) Kb TTELMHe Anias
Uy,

(1 )NH; +( 2 )0, - ( 3 )NO + ( 4 ) HO

( 5 )Fe +( 6 )HCI — ( 7 ) FeClzy + ( 8 ) H
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