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SRSHELIA30H (4) 10HF004y ~ 1285004y

[EEFH]

1.
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10.
11.

ZERRE I IHLOFT IS FHICE R L TE L,

ML EICiX, 0%, LI A, BEHOIENTOFAI ST D S OUIMIE N,
R, A~v— b7+, BIRGEHRUG RS OB FEISHEIIL TER A - T, 2EA
OFIZLEY, (TIT—LEOENRTHRE MRS D, )

BIEAOIRRIC LTe 3 - C, EHICHEMRFS L OBERKL AT 5,

BT~ 11—2, EWIT12~225—, IR T23~32 23—, BEPIT33~37<—
Y, BEBIIB~6R—VIh D, BEARITRBURIEE L Ici, S22 TH D,
WTERBIE, 2O TEEHICHLED,

FCOICHEM - HBRRRHBBEDOBEET SREEZATHCH, ZRESLRALEL
AT 5, BETIHIREFVIZBRELRLLDEREIRT L,
ODNTHEAMRICZEBRES, K4, 2B, TORMKTHEZTIHABRBBEZEAL,
SRESMRE~— 2T D,

FREAFMRIZ, ELLSEEA - ~v—27 SN TOHWRWESIE, RTEhnItidbsd, 47
WR—Y (—HlN~v—2 % ZO5) SNTWSHEIE, BEROFRMNIRD,

R AR R DM IR E AR IR EE B E D, AT VLD TERIZEL,
RE - D22 AR A TR R 22 SITEEMAE A L TRV, IV EEL Tidunid e,
WHIBHIZEED 720,

MREMFH L UBEAKE WITHhIFEHLTIEESAEL,

ER 3NN < (I R 2
% - M K %
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/E&F:ﬁli 20 B 5. \

F1~18FY—0 —rAXDRETHS, TNENLDER
BDZBIREOD Mo BEEZE 1 DBV, BERMICHK 1~18
DEEUT HERERETHY DST &,

196XV 20 FRBXDEMTHS, BYGHREE, 2
ZRMOEERMAICERYT S &,

BENHNIE, FAHRAFOEH 4 =602 x 10%/mol, &
AREHA=8.31 x 10°Pa-L/K-mol) &L, RFEFR
DIEZEFES 2 &,

H =1.00 C

\\\f):160 Cu

=0 — kAKX @ 1~18) |

12.0 N =14.0

63.5 /

1 DFHTEWVCIKFEFHEEEKRT2WELE LT, ELWEEEEEND,

a TUE=T b —EbxRHE c 4
d Bitk7LrI=1A e TH)—)L

® (a b) @ (a c¢) ® (a d)
@ (a e) ® (b, ¢c) ® (b, d)
@ (b, e) (c, d) ® (¢ e)



92 1.013x10°Pa ®HET, 0 °C DK 162 g ZFXT 100 °C DAKRKIZT % DITH
FeBE (k) LT, &bITVEIZEND, 72720, KOEE 4201/ (g K), il
fig B\ % 6.00 kJ/mol, ZK%EEN%E 41.0kJ/mol &35,

@ 115 ® 122 ® 423 @ 437 ® 491

B3 ooz 7 |~ 9 | U TREIHEMOMAEE LT, ELVHES
W LN,

MREELFENERE S LTV L, B5 &2 ATRKLIERARAITE R 25, =
DIRSE & £ %7 18 % Lo, RE, JEHEBIC AN
& REEL VNS, 2O XS RIS o WE Wk L9,

7 1 v
) B SR e 5 Ll
@ B SR e 5 I SR
€) B SR Ll Ll
@ R SR Gl e S
® i I SR Gl
® I S A e S e S
@ i Ll Gl
i Ll g




B4 AX J—)L CH;OH OBREET L Z L —% —726 kJ/mol TH D, AHX ) —LD5%E
PRBEIZ K- T 200k] OBBEZHLHT-DICHERAX ) —LD&E (g £ LT, &b
VMETZ Edd,

s
piii

5 Kt ZNLVE—IZBT5BDH> 5, IELWVOIEEND,

D R b O L E—NERI OSSO Z L E— LD HRE WSS ITRE

& 725,
@ BEET L ZAE—IWE | mol WERITHREET A L XDORIET XL E—Z ),
TRCIEDEERT,

® L& 1 mol NEDRIITLRDEURN AT D & EDJET v Z NV E—% R
TUHNE—=E0, TRTADEERT,

@ WHE1mol 2% BEOEELIIAIET D & EDRIGT L Z IV E —E IR L —
LV, EELIFAOMERT,

® WEEHEENFREISELTAK LI mol NTED LSOOG Z NV E—ZHflT 4
=N, B EHEEORIGOBEIC I ST —E L R D,



B 6 ok Zem |

|~ T | @S TIEELRbETREAOMATITE N,

MEnE LI, BRI
BT H L, Al- Eliebic, [ T ] sEmRSh, BRSNS,

JERC [ 4] w9 ] #AvEboT,

7 A ) T
@® fefbgn (IV) £ A e Tifdn (1)
@ We{bgn V) it} L0l S fitigh (1)
©) fefbgn (IV) £ A HEAkgn (I
@ Fefbgn (V) #n e e e HaAkgn (1D
® g EE{bgn V) A T lEgh (1D
® g i bgn V) T T lash (10
@ g EE{bgn V) A HArgn (D)
g i bgn V) T HArgn (D)

M7 FOSEHEICET R0 55, IELWLOEEND,

©® 0o

—ERETHREZREL T2 L, UOSHEIIRELS 2D,

—ERRET CORISTIE, RIS Z RS 2 & RISEEIIRE 225,
—ERBCREL L5 &, ROSHEIT NS,

R, IEPOSOROSHE 2 KR E < L, WSO REE 28 2 720,
il X, BORORIET, ZAHLTEILT D,



8 KA~DEEFZDOHEMIZET LR E LT, o TV DD END, 12720, KOEIT—
ELT D,

@D L TCWABEDTESE 1.0x10°Pa 75 5.0 x 105Pa 12T 5 &, KICIET Ak
FOEEIIN 5 Fl2i b,
Q@ HEhZEE2ZLEIHETIBIBOKRMEL, BNLLZEEOEADL L THINIZIE

I—ETH5b,
Q@ KEMBBENEMITIEMBEHBICEZTY, BNTILOTEIMBEOHEIIED
570,

@ 1.0 x10° Pa DZERUTHE LT /KITIE, 2.0 x 10*Pa DEEFRITH LT2KITI~, £ 5 %
DEBEDRENIRT D,

® Kz BT 2 &, KT DBEOERITEDT 5,

B9 27°C G, 0.10mol/L @7 /L2 — AKIEHK & iK% LBER TR Tl & 2 DRELE (Pa)
LT, &bBIEWEIZEND,

@ 2.0x10° @ 23x10° ® 25x10°
@ 2.7x10° ® 3.0x10°

310 0.070 mol/L DML 200 mL &, 0.030 mol/L D /KER{LT kU 7 A/KIEHK 300 mL AR
A LTKEBEERD pH & LT, IbITVMEIX END,

@D 1.0 @ 20 ® 4.0 @ 6.0 ® 8.0



B 11 B4eEmE HV CRElEeH (1D KSIE % 0.500 A OEFR T 7720 BEIERI SR LTZ, =
DL E, FEmRTHHE L (Cu) 0EE (g) & LT, kbitvMExEns», 72720, 3
ETHRMEITIKERICTEHE L b DL L, 7777 —E# F=9.65x10*C/mol &7
ZDO

@ 0318 @ 0.635 ® 0953
@ 127 ® 1.59 ® 254

12 ROFEBITHONT, #Eo TWVDHDITEND,

@ HALEAD ICHERZ M2 5 &, B, BIRROGAHmL[UENIEET S,

@ T oAb T AERIEREE & BTN L TRETIRMIL, FTHERTHET
%.

Q@ SRR E N D L, BEAORHBLRIENHEET D,

@ KEEANT U NIEBREIN A TRAET HRMAE, B, BRT, KERIEIVE
P& R,

® LT U T ACERERE N ZME L CTRAETIREIT, TrE=T ORK L
it 2% & HEAAT D,

f 13 MRGERICET R DO b, o TWVDHDITEND,

D TEMESESNDLREET MY T AL, TUoE=T =8k (Y A~—ik) 12
FoTEIND,

T RU U LADOHKE, HEHERD O A 7 T TE 5,
TNAAVERED TN TEERORMKIT, @SR,

Al, Sn, Pb DHKIE, W bLHMESETH D,

TH Y EROBKL, BIT WA 2R IR FET D,

@& 0 e



114 RITRTSEA T DLAFRTH L TE LWMEZEREZ I RT DI Ens,

ThRIZT U UERAN A A [Cu(NH3)4]>
T hIZT U gD A A [Zn(NH3)4]**
DT IO A [Ag(NH;),]**

AFH LT = FEEAD EEA A [Fe(CN)e]*
AFH LT = FEEAID EEA 4> [Fe(CN)6]*

@& 00

915 woiRo s H, ELWEOOMHAETILEND,

TR NI TR OREERMEIRTH D,

VIF NI =TI L ) — )V OREERMERTH D,

=77 20F, Y A= b T U RRMEER GRATRMEER) NFEET D,

d ~VAUVERE T~ NRITT A — b T U A BMER CRTERMER) ORRICH D,

o o

® (a b) @ (a c¢) ® (a d)
@ (b, c) ® (b, d) ® (¢ d)

16 woiddHsH, ELWEOOMAEITEND,

a FEIL, RFEED2EOINVAR U BETH D,

b FEEIXARNL LT LT E ROBIETH LD,

BERE 2 701D 1 3 FOKRBENENTHEET H &, BKEERENEL D,
FEfe 1 L= % /) — v 1 3 FOBKEEIC LY, BT ANEL D,

o O

® (a b) @ (a c¢) ® (a d)
@ (b, c) ® (b, d) ® (¢ d)



I17 5°CLITFICm P Lan b, ML HM®>T M vazssEee s, vy =y
LW EAE LD DT END,

0] @ €)
@ ®

18 KDOFLRDH L, IELWDILEND,

D Frrrivra—RF, WTRE 73— B-1,4 fEEOLTHESRIC O
MoT2ZWETH D,

@ I, 2 KOHLR RNA S F1F, EWICEXbbah- “EbEAMIELZ LT
el

@ DNA & RNAICHEL TEENLERIT, 7T =, vV hy v, 0TV LTHD,

@ RNA DX 7 VAT KT, BBEERICT AV R—2E U VBEREEGLTND,

® DNATIE, 7T7=v¢FIUVPKREMAEICLVRESL S,



4 N

RERMR (x—2v— bR OREA, 19 E8LT 20
DBRERIZE D,
MRERMEZTICERAL, BERNICERSNZHDDH
RRXNRELTD,
REILX BEMDELSIC, LYRBEBESZERLRATH L,

- /

k=t (R 19, 20) |

19 XKooz, —MAXRCHO TRINET LT e FORBERIGETR LT3,
| 7 |~ 9 |l T T, KSR AR S X,

RCHO + 2[Ag(NH:p]" + 3
— + 2[ % ] + 4NH: + 2HO

=)

fE 19

7 NO;~ 4 RNH;" 2 AgCl

-10 -



120 ROEBRICEATH/M 1 BLD 212O0T, REFICR D> TEZX X,

EEB 1 E—h—lCKEAFP U EANTEIL NEREEOBICHBELZE 25, E
JBIT i . PRI D 2 BN,

EEE 2 RIC, BRI OE—H—IZAT 7 U ST FY U A CH;sCOONa %12 T
BODERE-OLHE L 25, MKTES Y AVE B, T,
AFT U VEEF R Y T AR Fle LCTlix, BALKFES (BUKE) 23K
i, A A CBAL) 2MUERNTEEEEY, LRI B R
EZOL DO ThD, ZIUTK D IMTENRLT & 2> THBT 2, 2084

AR

BT 1 ER 1 oxEToEM | 7 | L 4 | TS TEELIWES Ok ~F
V) BEZ L, £, 2 BICornsEm L DYEH BB 5B
i % AR IC I X

B2 EKR 2 OoXEFOEM | v |~ 4 | U TEEIEAEEZ L

(A& 451)

R 20
B T AH =) 4 P
ﬁm . 7}(;3: ............
ooooooooooooooooo 0) :&bo
%8 2 ) ERAl I &4& A A
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1,82 bt hOMEERICET LU FOXE LA, xMIZEZ &,

E hOMEMEERTIZ, (7 ) D&Y HES N MEH M CERE 2T IRY |
( 4 )~RE2, Z0fihzE( 2 )EEREES, L% bR 72T (. T )
@ Tag~ ki Hah, FiRicmELiRL-ob, ( F ) ~RD5, Zoifin
Z (Hh ) EREWES,

Bl1 CEPOZEM () ~ (B) 1Y TUXE DEMOE LWHA T Ed,

7 1 ) T #* 5
@ T JE D TN JE LN y YN fii
@ il VN2 it Vo=t YERWNZ (ZS
@ | HL=E FibE (£ FlER il Jii
@ | fobE i Jii FilEE T {ES
® FrilaEE el (N b ERWZ Jiti

2 b FOMEERICENT, BELR DS GUMKSA i 2 ME T Ehn,

@ JiiEhfR @ iR Q@ K#EhfR @ PR
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Gike]

mEWEIL, ( F
LR DIEEME L E L SED,

7 )&x\E-oT( A

) \WAHET D (
) ST D, B S T pikg

B DOREBIZEAT U TOXEF D (F) ~ (F) 1Y TIE H5EMOIE LWE
L ENh,

FRREARN RN D &0 FPIREMAE U THEBEMAREET D, ZOIEE)
BT, PRI N 2 — 7 AN g L, (
(CTRBNEMET D & T OIS H 2 BOARIFIEA A F v 2 LpBE, (2 ) 2l
JIN~RAT D, WA LTA AT OIEHT, (A
AL, AEICER DN TV eMREEDEZ ( F
) Z PR L TROMBBOZARITH G L, £ OMIBOBEEDS| & &

CEEST D, (A

) HIRERcA &

7 4 v T *
@ Bk Ze i VT T A K Na* SR VIN ) Hh 5% T
@ Rk Ze i LR Caz* R VIN ) F 7 AR
©) LIS T AR Ca** R VIN ) TF 7 AR
@ i 7 AR Na* TR B fhikzet
® | ¥ F T AR LS Ca** TR B e
® | vFTARMR | T AR CI- SR YIN D F e e
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4 #HOFEBLCESICET LD > H, R TLAHDIE LN,

@ RIVIAGB (LT VT4 7) X, EBRFE DRV ORI ORI L,
Z ORI EERR M E NS,
@ WAL, —ERRNLT D EIFEAEHESNT, EMMEMERF S D,
@ RAITHERATE L, B AMEROITEIORE RN S F O, 1TEh O A RBEENET D
FETHD,
@ 1B (habituation) X, [A CHBEAMRV RS D & ROGHT < 72 5 @A 7
THd,
® AT, COFEBEOFEICBNTHOMLIT(FEL, TORH 2 X 5 & 23 1Tk

L L7V,

15 BESRICBET RO B, ELWVWHOOMETITEND,

a HHFREAARH TRBA NS ON DL, BRI TH 5,

b MREEEKROIENRHBNDLDIX, F—RREHTH 5,

¢ AIEEROMOHI R ARG L2 b L0 LEOMIRSH =Y 4 SEET 01X, 5
THRMTH D,

d FAFEYEED S TR 2 DIXE %W Th 5,

D a b @ a, ¢ @ a d @ b, ¢ ® b, d
® ¢ d @ a, b, ¢ ® b, c d © a b c d
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16 s 4ABB & aabb Z Wl E L TR 5 & Fi GRS —10) 139 _T 4aBb
Eipole, WIT, Fi% aabb &R 5 & IRERITIZ. 4aBb 75 180 fE{E, Aabb 7 34
ER, aaBb 73 14 K, aabb H* 165 EKAE Uz, ZOREFE RN, 4 L B OBEIST
MICOMIBZME LT, RbITVEIZ E I,

D 2% @ 5% ® 7% @ 10 % ® 12 %
® 15 % @ 20 % ® 24 % @ 30 %

7 AEHCET U TOXEPOZEM () ~ () (S TUIEDFEMOIE LWFHAEEIX
Enh,

RN TR Z 2EERIE OB EZH E WS, B (7 ) OiEFE6&ICEksT

IR CHEITT 5, REOEITICHEONTRA X =DM (4 ) M5, KHop
ik, S xrX—% (9 ) REDLFERAF—ICER L THEWE SR T D
()R AP BT FLX—ZROHLT( Y ) 2aKT5( 4 )
JARY SR

7 1 7 T
© =S SRk TN T— A PEIR
@ TR pIREND2 T a—2A I
©) T PEIR TR SRk
@ IR W% 2 (e b/ AENp
® =S PEIR ATP SRk
® BE T AR ATP 1%

- 16 -



8 LITFTDLFLIGHIL, EDORIEEH LD LI DTH DD,

2 C3H403 + 6 H20 + 8 NAD+* + 2 FAD — 6 COz + 8 NADH + 8 H* + 2 FADH: (+ 2 ATP)

QPR 1T @ EHEER ® MR
@ FmsER ® Tra—A%E  © WREEORER

9 HARREDOKRHL LTIELLOIZEND,

BERZBZTOEFEIC~A AT HTH S,
AV AEGE LTS b BRET D,
HORERERBORREE 225,

YRG5,
FHEBMW I RAA OIS Td %,

© ® © 0

110 JRIFEARDPHEMICRA LIZER RABNEL OMES ORItz 242 & T
TG DHER Z W) S BISZAT &0 D 7,

RACEFIRSIE (SAR)
WEESUS (HR)
W) 7R IV R
RNAH#A Lo v
ATy

X7 a— A

©@ @ & 0 60 0

217 -



11-f14 B EcET 28 FoXELTA, REICEZ L

BB A HT, S F SERRICHWSN D, Bl MO OFIED -
DT, MRS HEOUER S e~ 7 A2 256 4 TR R T D eBis 0
BR5 A k2 PCR AIC & o TR L THIREEL | fkEadot# > 327 E (GFP) &#=—F
9% DNA Lo EARbES, 0 OfHfix DNA Z W T, M T GFP 2 %845 7
VAV 2=y IR U RAERERT S,

11 b hofMRTHREHEL, WWEEHRT 22 0 I EiXEnD,

D TRy @ ARy Q@ AT 7V @ A7~
® B R~Y v ® 7V ALY D Fa—TVv ® AT~

Bl12 TFHRE@IZBWT, PCR EEZITIBOKIGRIZINZ D b0 & LTtz s oo

AL END,
a hxo7—+% b 737—% ¢ DNA U —+F d DNAKRY XF7—F
e Wil G T HIBRREESR g 7oA ~<—
@D a, e @ a, f @ b, f @ b, g
® ¢ e ® ¢ g @ d, e ® d g
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513 PCR EICIT A DNA 2 S A SN EaEN5, 20 L xS nsiE4
DEFE . FOSEEOHAE L LTIELWVLDIX i,

T = o HEE B
) TANT 4 REEE 60 °C
@) VANT 4 RiES 72 °C
©) DANT 4 RS 95 °C
@ KERES 60 °C
® IKFERER 72 °C
® IKFERER 95 °C
@ NTF RS 60 °C
® NTF RS 72 °C
©) NTF REA 95 °C

114 THEBOMICBWT, T _XTOMBEAHEEEZ DNAZ DO T AV 2=y <D
A aERI 5120, iz DNA 250 X )iz~ A0Mn~EAT i L v, 1E
LW 2,

#H#A 2 DNA #8 A L7- KIGH 2, SRINEG S 5,

##Lz DNA 238 A L7 KW 4. UKD S 5,
$H# 2 DNA ZHHAGAATE T A NV A % BRAKO KIS S E 5,
#H# 2 DNA 2RI DI EEIEAT 5,

#HA 2 DNA Z BR O RMIROZICE#EAT D,

©® 0 0

-19 -



15,16 HEWONEIEICET 2MICE

115 StEMEICEEDIHEY BT AT END,

D =FLv @ vRLYyv Q@ A—F v
@ YA P IA= ® TV ® 74bF7uh

16 JXtMmO—FnbHess, EIZEOHE CTHIOMY AR LE DR - THofi
JE 232 % D,

Q@ IR @ 1R ® Afts

e

®© 2 @

17 SOREOHEANL WD NBRRELAERRICHG A 2RE L LT, bEYRbEDIT
Ennn,

@ SRR EICEER L LTEET S0, BWEEHO LLOAMITITREL 5 2
AR

@ AORREIFAEFHEFCH < BAL THIEREOAEMS R LK T SE2ER LT
IRHIRN,

@ HKHEDRAITFEDOANEDY R L, BB ZIE S TERREZ B A~ L
H

@ KRFEPERFEZBNR L, FOZERME S . LU D ERBR Y — B 2 DOEREZ K
TEED,

® EMBERMED EVERRRIIKFE~OEHIENE S . B—2RAERBRL Y bAEHIC
Rilsh s,

-20 -



18 (EREEOMEICET 2HEAFIIZOWTOLEROZEM (7)) ~ () 124 TiX
FDHFEAOIE LWHAREIL END,

AR T, AMOEEER RN TS Z LIFFEATHY , L LAEE LT
WD, EREERE MR & E 3, EAREOBMER @O, BENEL R DICONT,
BIRAECEREY OFFE R S K0 EERFEOBMEIME T T 5, 20X 5 I @R E
DOEIZLY | FEEBHOMEENENTHZE (7 ) Lo, FlxiX, B
RWANTYayva v "mzfEToE, TOEEKT (4 ) OBz,
LELECEBELS, ZofizE (9 ) Lvn),

7 1 7
) BRETHRHT J 5 7 P R
@ BRETIAE T J 5 BREEIHL
® 75 2 R S Fh BREEIA ]
@ BRETHNHT S LERIUES
® LAEUPS J 5 BREEIA ]
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19 XNoXOEEFHCEWT, BAEMOBEERIAEEN D BEINER & BREMZERICE
T HEME LT, BB R L DOILEND,

@ HBEMOPEIL, BEERE CHIERBEFVRERERT L LIZL > TORRE

B4 5,
@ BAMEIMMMARIL, BREOSBIZE LT, TRENEE SRR 5 8B RIT
XoThEESN S,

Q@ AUAHDERDS, B L WD BRERAFICISE LT, - 0B RO E FE
EES T b DOBEERTH D,

@ FEM~OERT, RENANDPMENRE TOAEZ Y | K% EZERE Tl E 1
BAREIIAE L7220,

® BEAEMOERE, AU OMER L T, ARREEA R Z 03, Bl fEs
LGS s,

l20 n—T7 1 - TA4 VLT DOEANX. &DEWERICB O CERIGFHEENE LA
W @B L7e) JARIICER D SR Th D, a~T Otk d 5 B, ZOERINEL Y A1
D&M E U CHEDI AR DRI END,

a HEMOMEEBENIEF DN &

b EREENPHEIIEZ ~TWnHZ &

¢ HHENTOHMARZE (T LR0) »MTibhd &

d HARER GEIK) NenZ &

e MOEMLOMT, EEOBASLBEBERIITOR TS Z L
f EEESFASESTEY, Bl rORHARRN &

@ a b, ¢ @ a d f @ b, e f @ o d f
® a, b ® b, ¢ @ ¢, d ® d, e
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4 N
EREIE12EH D,

BELEINENORMORREOBND 1 DFY, MFERMKIC
L1 [~ [9]| DFLTIBEREMETEY DT &,
Il | [(FREREETYT, ¥—7 v— bPRAROEEICHESS LBE

\"éﬁﬂﬁbf(ﬁélﬂo )

|

(1) E#& 4.0 kg oWk A SEE 16.0 kg ODWE B Z8VR TR, WK A 2R
30°D 728 b eRtH RICE &, BEORVEEEZ T LTHOIK B 2255 L., T0%, &
RSERIE LTREED D ENICHIR B 21372 L2 L ZAMIE BIZ TNV AT, Wik B %
X722 L7ALEN D, K B AEREFANCE S 7 m 720 Fd o7z & & 0 S (m/s) OfE &
LTRBIFVVESE, KOD~®D 5 b —o~, [ 1] (m/s)

O 4.2 ® 7.0 ® 9.1 @ 9.8
® 11.7 ® 14.0 @ 48.0 96.0

-24 -



(2) MoOXSITESHFER > 1), JEEd m)DOHEER, EHTER, (n, > n)DH T AKIHIZ
JRIR S TWND, ZZICHEREL (m)OBEANEL T b ERICEEICAS Lz, ok x
W L ORI T 20 8B L T T AR E TR LI mD A 5 12D O /NDOIEDJE
SdmE LT, ELWEDEKROD~BD H Hipb—R, (m)

HEX
SHAR Id
RE —
H7 X
A A
O @ = @ ni @ 2na
4 2
A A 21
® — ® — @ - ® —
4n 2n n
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(3) ML IHITEE LOKRDRITERE mO/NEkEDT, KEARHEE 2 S8, RANEHE
LT MEOLTHLEEAREwE LTELWVWEDE, ROOD~@D 9 L b —D~,
L, WAMEEEgET S,

g . g g gsinf
@ \/%sm@ ® \/%cose @ \/%tane @ I

gcos@ gtan@ g g
© L © L Lsin@ Lcos@
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4) MDXHT, +2ICREV 2 KOEK L — /L& KN CHREEL B L C P 7IcE X,
FUCIPUER OB A ki T 2. 2 OJEAPAICITENE Em X ITREARE B O — 72235 % )
JTEL, BRL— L ETFATICx AR LV, KOKREZEDRE T 5, 2 ROEKRL —
DRI, BEDREZ RS> TENT I LN TEDERELES, 20 x JBIEE xa b T
el

BIRRIZ N 2N Z, FEAZB0T DxEfEx, 7

t
xp = Asin 2717

TERIND, RIEA, AYITOREREEE705 L 5183, 2oL x, KPUCBIT 5 HES
NOFKREE L THRGEYSRBDE, ROO~OD 5 Horh—DiE~,

L, MU OBELSIEIE COMRIBOHCA VX7 2 o ATERETE b0 L
Bo Eiz, BEBCHNS ERIEHICHNASEREE LV O LT 5,

BikE
BEKL— I /)
K |
L
> X
2mABL 2mwABLR 2mABL 47?2 A%B?]?
@ T © T ® RT @ T2
42 A?B?1*R 472 A’B?1*R? 412 A?B?1? 42 A’B?1?
@ 2 @ 2 @ 2 272
T T RT R*T
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(5) HiBRO¥-FE%E R, HEREMICH T HENINEEEZ gb+5, HiIERERPOES hoH
HEZEHTEDLIEE mOALHEOHESE v LLTELWLWHDE, ROO~BD 9

Binn—om~, [ 5 |

R+h g R+h mg
VR S DR g O R {7+

® Rymg(R + h) ©® Rymg(R — h) @ R m(Rg_ & R ’m(Rg— h)

(6) KPIREEBERO I\ FE EC, EE 1.00 kg O A ABxiOIEO M EI3ES 3.00 m/s

THEHBEI L TW5b, £70, HE 2.00kg O B BNylliOEOR X IZHE 2.00 m/s TiE#H)
LTW%, MPERIIFERICE A O THZEL, £O%R AWV 22N T—IKE 7o CTEH)
Lic, 20L&, HREOAELEMEOES (m/s) [TbiLVMEL, ROO~®D
LB — DN, lII(m/s)

O 1.20 ® 1.33 ® 1.50 @ 1.60
® 1.67 ® 1.80 @ 2.00 2.40

- 28 -



11

KoL oz, Wk SOV &2 —A LKV,

B 2%, Wil k= v o

DTV RO ERTE DB TORBNTND, YU & —A ONERITIE, IRETOH

A0 5K n mol THZINTEY, IXUOIZ, MED=a >y 73 Uk
RBTHY, SARDIET) ppbo0dHoTND, YU ¥ —ABIORER M AFIWERS T T

XTEY, PR OERBIIERTEXLIHLDET D,

F7-, A4+ B
ITU®, F4 B

b

E

il

SYUR—A
WrmiE s

FBARZADFMTTETEY, HICHAR LR CRETICRIZNA TN,
FEZETHL, EHMEEZg, KEERZRET D,

NF: ED po, RE T

SEDRND
mE

BB

(1) PRARCOBELELTELWVWLEDE, OO~QD 5 HxDH —D1E~,

nRST
@ npyRST ®
Po
1 Po
© nRSTp, OnRST

nRT

®
Spo

Spo
@ nRT
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SEZ, 2y s EMULRETER bro kg, BRmOBLY E0EEL D2,
EARAEDS LD L FHEL, 8L ORETHIE L7, SO 518 &
IRROBIRIAAT ¥ > OBEANCEY, BR T FEBR KOy D E LT 5,

(2) BV EZOELHEOEA M DOEELELTELWEDE, ROO~Q@D ) Hinb

o,

3 5
5 3
nRT Do nRT Do
O© — ©)
Spg pO + w Spg pO + w
S S
3
m 5
o "RT (P +5Z @ _ TR
Spo Po S (Po + T)
3 2
® nRT( Do )g ® nRT Po
Spo \po +mg SPo \ po + 52
2
3
o BT o nRT (Po + 7
m
Spo Do + Tg Spo Po
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DXL, v I ERVWTRAERE DS D ERBIIBEISHI-L A, A R AT
TR EL, THIE LTz, 20 & &, KIRIZT ) U F—A D EL B DRI ORI,
WGP WE T8, £, avy 7 E2HEIOT Y X —A NOKIKOIRE %
T, & L, RIEOBHOBRTE L OBEHRICBWTH, YU U F—A NOKIKROIRE T
T EFRICEICR NS D E T 5,

B) ZOLE, PAROEIZELLELTELVLWLDEZ, ROO~QD ) L b —Di~,

[o]

RT1(po +57)| (o + 57 Vs RT1(po+5)  woV,
S T RT @ S (”_ RT>

S el s,

o ae s B~
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m

A o —ERR EICH NS S TES 2 BoE/L A BRH5, E/LVA LEL
B O DOAKFIERET 140 m THY, ELVADESIE 198m, E/LBOE ST 100m T
BH5,

KoOXHiZ, BV ADREEDOHOHE X 226, /NRP & BV BIZANT TR MICHE
& 10 m/s TS 7=, ZOt %S, BB OREOIOHEY 225/ Q # /L Al
T CARERMICH S 20 m/s TR E A, KPP 2T THH 6.0 #EIC, 2 20/)
ERiZZeh 22 Uiz, 72721, /NERP, Q D RE ILELREPUIEHEcE b 0L L, &
INMHEEDORKE X% 9.8 m/s? LT 5,

/NEK P 10 m/s

s

2 .
20 mis K Q
198 y i
m . Y
EILA
FEa EJLB | 100m

(1) /NERP 24T T /K Q 2% 5 £ ToORFft (M) Z R X,

(2) 2 ODWEIEZZT D EANZI T 5, /INERQ DL DERERLY DR E S(m/s) 2K &,

(3) 2 ODWIKRNEZE L 7o MR ORI S O F S (m) & K ed X,
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///h)%%ﬁ,giﬁﬁ® @¢@Hﬁ%7,4,¢,u¢,‘\\\
Y—Zv—bO—, £, 0, 1 2, -, 9OREPHTA,

IFNFN—2FTONEL T3, EdEYRTLECHTE
METHYOLT L,
MEMFOMEES I - LIS L A& Ric~—23352 L,
(2) BEADNDECIR 25E1E, BTEIE (2 RS TcE Ry
EDn#) ic$5 L,
(3) BEAICREAHN 2561, WEohidmdbfEHEBICcT L2 L,

il z 1ZVI2088, 2430k 51T 3,

@ (izzdmEcs, ~—27 o — b Ao EEic mEE s

\\\\ LIREEFIRL T E b, ////

1]

ROERNTE 2 K

=

(1 (x+3)(x+5)(x—2)(x—4) ZEBHTD &
o i K i B R P I R

2) 2+ (24 Tx = 3)( X2+ 10x — 3) NI 5 &
@H - ahed sl ths, mEL, 2 < T s,

(3) AABCIZEBWT, AB=10, BC=13, CA=7 ¢13%, ZDL %,

z2+|/|v]
8 F

THR AN BC~FLEBEROE I hiTh=
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(4)

®)

(6)

(N

(8)

LIFOT =220 T, %1 UG 01, 82 MORE 0o, 55 3 Wi 0s &

sxwne, oY) - [7] o F]cny, snimz[F]mmers.

2 3 3 3 4 4 5 5 10

N ATITARER 3B & Bk 7 (8, 4EBICITARERS A& AR S MR A- TS,
FARD O FIRFIC 2 8 SIAERB IR e & &,

O U7z 4fans, ARER3ME & AER 18 & 72 DI =\ Th D,

JEE 0.1 mm OEEZFTTHT- IR E DN 251225, ZDEE, JEES 10 cm 8
53RN E TIEHTZ2ERH Y, | m 2 D3 &N N K| B 54
N5, 72721, logie2=0.3010 &35,

1
W a, ZAH r OS] (a2 BT, %: — ThHY, PEH D3 HET
2

o]

O 21 ThHEE, a=|< F|, T

ThH D,

y=1-sin2x (0=x<n)DF KA L OHE/MEZ KD D &,

Rl x- e n o x[2]cey, soning - B oL a[U]ces.
i %]
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— — — — —
MUk OABC 125\ C, |0Al=|0oB| =5 |OC|= V14, OA-OB =20,

- - 5 —

OB-OC= OC-OA =15 WD s> TWVW5, ZDLx, LFTOKEMNCEZ k.

r

(1)  cosZAOB= Za ThV, =ZAF AOB OHfEIX T ThH D,

- >

H
(2) CHOrHL=fAF AOBIZ FL7-THM#%4 CH & L, OH =sOA +10B (s, t IZTEE) & B<

- — — —

L, CH-OA =0, CHOB =0 &V s= T

t= L s,

(3) CHOES z;tﬂ%) v, P& OABC @ﬁﬁé&i“@%éo
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(i)
R y=ax®+ bx+c 1%, TESROEEENQ, -4)T, Bk y= —ax* 72721 iz tH+5,
ZoLlE, UTFOEBWICEZ X,

(1) a, b, cDEZERD X,
(2)  Zo2-o0MRE y T ENIM OmEREZ KD Ko
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[I] (F1—F94) TEEOETHMERA2DDERNE S,

1 (Dhoney @stomach (Phonest @London
] 2 (Dauthor (Daudience B)gauge @ pause
3 resist @loose Bresolve @news
4 (Ddanger (@major Bstadium @garage

[11] (BI5—FI8) 727ty FOfiEsfbs Bz bDrERE X\,

M5 (Dpattern @dessert (dresponse ®success
&6 (Dability (2anxiety (Qdifficulty (@majority
7 (Dcontribute (@estimate (3opposite @substitute
8 (Doperator (2engineering  (comfortable  @manager

[111] mo—Ri15) ( ) ICAND DICED YR b O &ERE X\,

9 He made a speech ( ) the importance of mental health.
(Dconcerned (@)concern (3)concerns (@concerning
11 0 He speaks English ( )better than I expected.
(Dmany @more ®much @®most
BI11 Ifit( ) not been for your help, we would have failed.
@D had @were (®have Dis
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12 ( ) hard all day, she was extremely tired.

(OWrought @To work 3@ Worked (@Working
13 There was ( ) in this class who could solve the national exam
question.
(Dhardly anyone (@hardly any (3hardly ever (@hardly

114 The patient was asked to stay in bed for complete ( ).

(Dsurgery (@recovery (@injury @disease
] 15 The patient complained of severe ( ) in his chest.
(Dplain (2)plan (3pain @gain

[TV] (1 6—F120) &FIOD~GD HEH i 85 2 T 27 2 MV, LA 2R L
AW, &I (16 ) ~ (20 ) ICABRDDDOHESHEZDT &,

fll6 ER-oTEzDOT, BAbFRETCATHV,
We( H)C H)C H)(C 16 )( ) because it was getting late.

@ to (@)station ®the @quickly (Bwalked
B17 AXZEBFEE2TToLHIDPLADENTE 27200 X 5 ITHKICEEL 22172,

Misae spoke to him ( Y( 17 ) ( ) ( ) ( ) each other for a

long time.

@D known @they (3though ®as (®had
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18 HAAZ. ENVARKPVOTYFICASLILEZYZVEIZEE-TWES,
Japanese people ( ) ( Y( 18 ) ( ) ( ) clean water is always

available.

(Dgranted @take ®that @for ®it

M19 oA ~XINDfEZERT 2881535 %,
He( H)C H)C )(C 19 )(C )puzde.

(Dthis @of (3solving @is (5capable
120 CZoSEFHRIEELZFZIESANCE > TIERICKLDZ &b o 77,
) (

This reference book has () (20) () (
learning English.

) for working adults

Mto (2extremely (3proved ®useful Bbe

[V] B2 1-f25) Xkoaszzic () HIcA2EEAESEY S 0%
DO~DDLEDHH 5B X vy,

21
Mother: Andy, you ( ) for three hours now. I think it’s time to stop and take a
break.
Andy: OK, Mom. Just another ten minutes.
studying
have been studying

were studying

® 06

studied
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M2 2
Meg: How is the construction of your new house going, John?

John: Well, it’'s a bit (). I have to talk with the company and ask why it’s late.

@D on board
(2 for sale
@ in charge

@ behind schedule

M2 3
Anne: How do you like this apple pie, Mr. Dan?
Dan: Oh, this is the best apple pie that [ have () eaten.

@ ever
2 never
3 before
@ after

M2 4
Elly: I hear your brother has been sick in bed with a stomachache.
Susan: Well, he’s getting better. He seems to ( ) some bad food.
@ eat
@ ate
(3 have eaten
@ be eating

25
Jim: What are you going to do after you graduate from high school, Eve?
Eve: I plan to go to college and () Nursing.

carry out

reach for

come acCross

® 0O 6

major in
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[VI] (B26—F27) ROWLHRFHEATEEINCEZ X\,

Haruko’s Homestay

Haruko went to America on a homestay last month. She enjoyed speaking English with
her host family and learning about life in America. At the end of her stay, she took her
host family out to dinner at a popular Japanese restaurant. Haruko had not made a
reservation, and the restaurant ( [l 26 ). But luckily, they were able to get a table after
waiting for 30 minutes.

Haruko ordered many Japanese dishes for everyone to try. When the dishes came, she
explained what they were. After the meal, Haruko thanked her host family. She said it
was very kind of them to let her stay at their house. Everything went well until it was time
to( R 27 ).

Haruko realized that she had forgotten her wallet. She had to ask her host parents for

some money. She felt embarrassed, but she promised to give the money back at home.

26 () WICAZERHPRDEY 2D DEO~DDOXLEDOHH LEDE X\,

was crowded
had many tables

won several awards

®» © O 6

closed early

27 () WITAZERBPRSEY) D D2 O~DDOXLEDOHH HIEK R T\,

order some dessert
pay for the meal

take the first bite

®» © O 6

get into the car
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[VII] (F528-F132) Ro®ELr AL CHBRICEZ X,

You ( [l 28 ) may think that deserts and tropical rainforests are both hot places
because they are located in warm regions, but their climates are actually quite different.
Deserts are very dry and receive only a small amount of rain throughout the year. In
many deserts, the temperature becomes high during the day, but it drops sharply and
gets much colder at night. Tropical rainforests, ( ] 29 ), are warm, wet, and rich in
vegetation. A rainforest ( [#] 30 ) with thick trees and receives heavy rain almost every
day. The temperature in tropical rainforests does not change very much between day and
night, and it stays warm throughout the year. The average temperature in the Amazon
rainforest is about 27 degrees Celsius, while in deserts the daytime temperature can

exceed 40 degrees Celsius.

i 28
THEE may OEME L TR DY) e D DE U7 S W\,

D ~E Y Q@ ~»dlirny B ~FTREXTH? @ ~T%3

i 29

Which word fits the sentence?

(@D forexample (2 onthe otherhand (3 consequently (@ moreover

i 30

Which word fits the sentence?

(D  has covered 2 iscovered (3 covers (@ was covering
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i 31

Which statement about tropical rainforests is correct according to this passage?

(D They have little rain throughout the year.
(2) The temperature changes a lot between day and night.
(3 They are warm, wet, and have many plants.

@ They are usually colder than deserts

32
What would be the main idea of this passage?

O R oMK EDZAL

@ BN L o K fEDE
@ BB D e

@ WHEDES & UL

[VIII] (F533—F835) 9550 #hA CRBRICEZ 78 X W,

In recent years, many adults have started learning to play musical instruments in their
free time. This trend began because of rising stress levels and a desire to find new
hobbies. It also helps the brain by improving memory and concentration. However, not
everything is easy. Beginners often struggle with sore fingers, difficult notes, or lack of
time. Some give up after one month. Still, those who continue say the joy of playing a
song is worth the effort. Clearly, learning an instrument has real benefits, but the ( [
34 ) of this activity are also important to understand. We should think carefully before

deciding to start lessons as an adult.
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i 3 3 According to the passage above, which of the following is true?
(D Musical instruments are easy to learn if you struggle.

(2 It is much easier to listen to recorded music so learning an instrument is not worth

the effort.

(3 Everyone who tries to learn a musical instrument can see the benefits after one

year.

(@) Many people start to learn a musical instrument to reduce stress and to have

something to do in their free time.
M34 ( NCA B DY 72D DZEN R X\,

@ difficulties (2 consequences (3 outcomes (4 advantages

BI35 OICAZERDLEYRDDEENR IV,

Last Saturday, [ went to a pottery studio with my best friend. We watched an old
master shaping a large vase on the wheel. His hands moved smoothly and with
complete confidence. The clay changed shape quickly, and the finished vase looked
perfectly balanced. Many people in the class were quietly watching, and some were
even holding their breath. When he finally lifted the vase off the wheel, everyone
clapped loudly. I was really moved because ( [i 35 )

(D the pottery studio would be closing soon.
(2) my friend wanted to leave so I went with her.
(3 he was so skillful for someone so young.

@ I had never seen such skillful work done by hand before.
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