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%, Si®Ge DE TR bIMIOBEC [ v | HOMETEL->THY, ThbadaL
AR EIC L > TR E 2L %,

7 1 v
D | 7ArI=ua (A p LA 2
@ | 7TArI=uL (A) n B R 4
Q@ | 7TAI=UAs (Al) p AE K 4
@ yr (P) n AR 2
® yr (P) RALEEE KN 4
® yr (P) n AR 4
B3 mixicEd s FoxEdozm] = |- 4 |- # |weAz@Em-Ro
Mo ADEE LT, Rbi#ENRs0EROD~OD ) b1vb— R,

By (BESR) 13, BEEASHAIRBRES 72 0 ICZ 0 B N TEREND R, REROMEE &R
BELTERIMEICL20RE b a0 &2HAVT [ = | BEHsSh2,

DR X S B CRBCRERHEMS Oz %% 5&, BLSOE
L, BT Th b,

= #+ 7
® SR Bk Wb/m?
@ T AR T N-m/A
©) TS T s A/m?

@ ek fet. N-m/A
® TR 55 R A/m?

® R AU Wb/m?
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WFOREIIR DL— oD X F9,
(ZOXR=VIFHHIZHEH L TEOETA,)
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(@S] HFIZRET 2 Tolvy (1~[3) IZ&FZ L

M1 FTROXSZOEEEZNNT, SEEREERICERT 2,

axEmn| (R f’

HEENITEZEZ /2> TED, BERP EEMKPHOATN TS, KIDEEDREZEZ L
TWBBTTETCND, KTRAELLENKEFDPIZEETY, BIKIZERIITND,

BIEFFOMEMN — 43V DL &, BRGFOMEN0A Lieo7=, KB TOVEE DR KME [m/s] & L
T, &b b DEROO~OD 5> L b—0R, 7277, ETOEEEY 9.1x103 kg, &

==N
KFEREEL6X1079C L L, AT 2HTEZ L.
® 1.2 x 10° ® 2.6 x 10° @ 3.5x 10° @ 4.8 x 10° ® 5.7 x 10°

B2 RIBEOMECETLINELLT, KbEIR LD Z2ROO~OD 5 Hinh —DiE,

FEL, EaFERre[C] L5,

D a HOBEKREIL +4e TH D,

@ B MDOBENNT a EOZN LV HLEH,

Q@ y MOBHEERIL a B BMOETNLD BFIU,
@ o FETIHRTE SN 2, BHEEN 28T 5,

® B HEE TIIR &S LB RN & BITEE L2,
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2024 —fxiEsk (A - P OmAEO
B3 MDD TEOEN 1.2 x 10 7210 & o T i ERINARD, 20 FFfk - 72 & & DR D%

XN, bt e b OEROD~BOD 5> L b —D%R, 72721, Z ORSHERNAD

FRIE 5 LT, [15 ]

® 6.0 x 1012 ® 7.5 x 1012 @ 2.4 x 1013 @ 6.0 x 101 ® 7.5 x 101
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ft %
maws [ 1] ~

BRI AIIROEZ NS Z &y
FH¥#E: H=1 C=12 N=14 0=16 S=32 Cu=64 Zn=65 Ag=108

(FE1] Tolv (1~[4) ICEX L

1 A A REROME L L O bR b 02 ROD~OD 5 B b — M,

[ R IZE R AR S VNIRRT 5 L ER 2 E T,
HHEFPFELERE L<ET,

HERORLF DEANTHAMET R S 7wy,

AR S TR By,

IEVERPRIEICE M T LRd 0,

@ ® © 0

2 BHEST 1.2X102 O 5D 2RI YRREE T L 2y, S bt b 02 ROD~OD 5

BB O, [2 ]

® 0.45 @ 0.84 @ 1.44 @ 4.5 ® 14.4
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I3 FROZ T 7 OfENETOMY, &b RS DEROO~OD 5 birs—om~, [ 3 ]

0 5 10 15 20
R¥&=S

@ FrE Q@ A AR @ A A LT RLX—
@ HEBT) ® fiifE T2

B4 R332/ 70O TR LULEFEFICHETAME L L TR LEY R HDEKROD~OD 5 5

A — DA, [4 ]

SRVERIL ) &R T,

HAR TR E RIS L TKFEZEFRET D,
BRI R0 & LTIHMET %,
D T ETIEMZ S DIT VY,

Rl RN IER IV,

© & 0 0
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[BIRE2]) EEN 1.8 g/cm3 D 96%MifRIZ OV T, FTofvy (B1~[3) (& x X, 72721, Hilg
DEEIT TR TEE N A— L MNEELT D,

Bl1 Z O OE VIR I mol/L 2>, bRt DEROD~OD 5 Hove — i,

[s]

D 1.0 @ 1.8 ® 10.0 @ 17.6 ® 18.4

B2 Z itz /K THEOTEE 1.2 g/cm3 D 27T%HilE% 400 mL 2-5< 221X, Z OFiEEHMA
mL BED, bR SO EKOD~OD 5 Hinb— D, [e ]

® 50 @ 75 @ 125 @ 150 ® 225

13 = OHilE 250 mL & 24%#hilE (1.2 g/cm3) 500 mL Z{E&T 25 &, M%OREE 7250y &b
#1726 D EKDOD~OD 5 b b —DE,

@ 43 @ 48 @ 55 @ 60 ® 72
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(B3] Tov (A1~M3) IC&EX L,

B A A AR OR b K E 2SR ER, KOD~OD 5 b —o,
O Li @ Ca @ Fe @ Cu ® Zn

M2 A&EmEHNWTIEIEFRKEREERDRLI-EEORRE LT, biEeb oz
DO~OD 5 HxH—DF, II'

NaOH /KR CIIK O E BN T %,
AgNOs KR T Ca @i+ %,
AgNOs KIEE Tzt TRADFEET D,
CuCly /KR Tl TRENFEET D,

CuCly /K TR DO E BB T D,

@ & © & 3

B3 $h&EM % 5.0A T 1M 40 20 DB S H-L X, AMOEEIIT gEMT 250, &b

W2 b DEROD~OD 5> B —oE~, 2721, 77 77— EHE 9.65%X10*C/mol
L5,
D 6.4 @ 9.6 @ 12.8 @ 19.2 ® 25.6
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(MRE4] HHIRE, EHOHLETERLEKREBEZMNLI T L XD ET BT ElEDOE L%
FHD ST 7 ORNER TR, 75 7Ol (a—e) ERIEEMEEZ - & % DR
LT RS TARBOEERT, £, Z0OLXOBMMEEFBERL RS, FORY (7
1~f2) &z L,

+
X J PR
=3 e
a s A Qe
”_,,z ------------- e-----
B
el © Ny + 3Hy = 2NH; + 92kJ

BT A AT X0/ T 7 E LTRLEYR S DEKROD~OD 5 birs—om~, [11]

D a @b Qc @ d ® e

M2 WBEZ T REED7 T 7L LTRLEEIRLDEROD~OD 5 Hip b —Di~,

®a ®b @C @d @e
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(5] Tolw (A1~[5) IC&FX L

B11 —@fbikFE L bRk FBICH@ETA2MHEEE LT, HLEUREDEZEROD~BOD H L —
DI,
D Kb LET 5, Q@ miRTEITCEMNEZRT,
@ AIKAKITETEALES, @ #f, HHTHD,

® XbOTHEHHETHS,

2 7UE=T7OTEMNEL LT, RLEERLOEROD~OD 5 Hih— D~

@ ik Q@ AARUNLIE
Q@ Yn—ik @ 71y ME
® N—n—Ryvaik

PIG 4 & ARREASEA R < BUE LT Imol d—FYLEHRAVER Uiz & &, Kt Li-Mom IR
AT mol 7%, Jit biliE) 72 b D 2 ROD~OD 5 5 —E, [15 ]

1 3
®3 @1 @7 @ 2 ®

oo

4 SUCHIT b s LTBoTWBEDEKROD~OD ) birb -,

7 ABERIFAKIZEE TFIZ < Uy,

WA A 2B TRKIRITHEKFE 28 U5 & REARBA AL 5,
a7 AR A M T D LR ERET D,
FRALERITREI O 7 28 =7 KIZEERT 5.
Mg i R bEWEe R TH D,

@ ® © &
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15 Fe¥*, AI*, Cu®, Pb*, Zn®, Ag"OZTNENOKFKIEREZMZ-EE, AAabE
EE UKL 2B D0 Rbilige bOEROO~OD 5 Hib — 2@,

1 @ 2 ® 3 @ 4 ®5

(BRE6]1 VAR REMIBIZOWVWTOXFEAFA, FTOMWY (1~/5) &L,

VR BRI N R X A2 b ObEMTHY, —AILR—COOH TREND, HiEITIRHE
B 2EOINK A EETHY, (7 ) ORI -oTHOI 6D, WAVRUVEEE T L3 —Ld
FiAfEAIC LV ELNDILEmE (A4 ) &V, KISETICL < AEABLICR T TWIEE
Zho, DVRUVBBITEETHY, (7 ) TR TALKISESED EQERETELRNE S L
RUBRE L 7o CIAMRT 5720, ZORISITIANRFVIROBEBICHNON D, HILR RO
HIZBWT, HIRO— i VR EEE VR E W, RIBKFERICAREESZEDLO%
o) DEIFIRERGER &5, FTo, RFEEOZ BN E mfkig i & W\, EfkIENEE 3 41 &
7tV CHO0H),; D (A ) ZHAEE VS, IR ZHERT DARNIEE DM AE D ITZEET
HY, v FPOENTIE o) LA VR,V I FUBOEIG B E, WARICKER LT B Y ¥ Ak
WK ZMA TNMEG 2 &, iR ATl oF MU ULl (By o) 240 %,

1 Axho (7 )0 A4 ) ICHUTLEAOMAEDELE LT, RbEYREDZRO

O~O@D > HH—DJF~,

«C 7 ) «C 4 )
| 7 rTATER 73K
@ TERNTATER T—7 )b
@| 7TErTATER T ATV
@ | HALLATALFE R TR
® AILLT VT e R —J )L
® | sLLATLTER T AT )L

B2 Axdo( v )ICEYT 5L LTRBEYZRSDEZROD~@D 5 Hirb— i~

D AVEUER Q@ itk Q@ Hifk ®

SE
S
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—dE (R - BRAEO

3 T# (=) IZoWT, “EHEDN 4 SFET 2 A FENIER ORI E LTk bl e
LD ERDOD~OD 5 HHrb—O8,

@® Cy5HeCOOH

@ C,9H3;COOH

@ CiHyCOOH
® CxHyCOOH

@ CoHy9COOH

B4 TRE () 2o\, ALAVBRENSAVITFURE 2: 1 DEETELRED S TELE L
TRHEYR HDEROD~OD 5 bhve —DE~, 1272 L, A LA V&I F DGR
FHE “EHEEAERIIROFRITRT,

D 858

#*
NE RS mE & “EREAEK
F LA W 18 1
VAVIZRN a3 16 0
@ 864 @ 876 @ 894

® 912

5 [ 4DMIEIZSWT, 2O 0.2 mol Z 58T A LT 5 DIZHERKERILT Y U LD

BRI g RbEYREDEROD~OD 5 B —~,

D 8

@ 16

d 24
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([BRE7 ] ZEHELEDONT, FTO/MW (1~/3) I8z L,

1 7 A ETARSABILAm L L TR BB LOEKROD~OD 5 bbb -,

Cl OH CHj
NH, CHs
" X
OH

M2 MEEEAIE LTHOONDLDT A D I Ens, kbt s 0xkoO~00 5 Hink

o,
OCOCH, OH COOH
) @ ©)
COOH COOCH, COOH
OH COOH
@ ®
COOH

3 451 CgHyO THENDEFHRILAMD H B, No¥r O BHRKIIAFETFET D0,
B bl 7e b OEROD~OD 5 B b — iR,

d 3 @5 Q6 @7 ® 9
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AH
(ZON—=VIFHBICER L THEWVWEEA,)
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.7/
maws [ 1] ~

(B 1] ROXFEZEFHA, TORMY (B1~M5) 28X,

PCR iEIE, 30372 DNA % &2, #RBRE N CHERFHEIZE U DNA W &2 i+ (512 H <0
TN TELHEMTHD, PCRIETIE, i - R L7= DNAZ, o) BEE, X7 VLA F RETS
TA~—%MZTREL, ) 95CT60F, 55°CT 301, 72°CT 60 &LV HIREE(LZ#D K
FTETRIGEIT), ZHUTED, v ZTA ~—IZfeE N - fEikD DNA 23 #tE S %, PCR &
THAE X372 DNA OR S ZFRRD 7012, ) BERIKEESHW LD,

1 THE () KT 23055, RbETRLDEZROD~OD > Hhrb—oF~,

KIGEIZHKT %,

RN RS 5,
MR VI LT D,

RNA ZET 52 LN TE D,
cDNA Z 5T 252 LN TE D,
DNA Wi/ 2145 2 LN TE D,

©@ © & © ® O

M2 FHE () ICELT, #RECED 2USOMANDEL LT, RbEHNRbOERO
D~OD > Hrb D, [2 ]

95°C 55°C 72°C
0) ZEE e TIA ~—DRER
@ I TIA = — DGR i
©) e N TI A~ — DL
@ e TIA ~—DRER Pl
®| F7I7A4~v—0OfEE 2Pk e
®| TIA~—DOfkA e Pl
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I3 T (7) ICLT, M1075(~—F, R%M7- PCR THIlE <415 DNA Wi j &
LT, BbETRLDEROD~OD 5 b —iE~, |I|

I

724 <—F 5'- AGTGCCGGCGCTGCAAGG -

3
724 ~<—R 5- TTCAACTGAGCCCCAAAT - 3'

X 1

® 5-AGTGCCGGCGCTGCAAGG.......... TTCAACTGAGCCCCAAAT - 3’
@ 5-AGTGCCGGCGCTGCAAGG.......... AAGTTGACTCGGGGTTTA - 3'
@ 5-AGTGCCGGCGCTGCAAGG.......... ATTTGGGGCTCAGTTGAA - 3
@ 5- TCACGGCCGCGACGTTCC.......... TTCAACTGAGCCCCAAAT - 3'
® 5- TCACGGCCGCGACGTTCC.......... AAGTTGACTCGGGGTTTA - 3
® 5- TCACGGCCGCGACGTTCC.......... ATTTGGGGCTCAGTTGAA - 3
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2024 —fixdtk (R - FOREO
R4 2074 ~—F, R&EZHAVZPCRIZHBW\T, & 2% A 7 N THICKIGHEPICAFAET

HTTA—LUND1IAEDNAD Y S, Hx9HE20TFFET S DNA OLEHE L
LT, BbETRLDEROD~OD 5 b — iR, |I|

ETRIDNA —
(10005 %)

774<—F E

—3
T —°
' R |

1003 &Y 17035 EXY

X 2

1000 ¥ Fexk, 900 HikEkf, 830 HikLxt, 730 Hikixto> DNA
1000 Ak, 900 M xf, 830 kx> DNA

900 HEHxt, 830 Hikkkt, 730 ikt DNA

900 HitExt, 830 Hifikfd DNA

1000 Hi et > DNA

900 HEHxt > DNA

Q ©@ © & © ® O

830 M fkxf o> DNA

)

730 kx> DNA
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5 TH (=) ICBILT, 14 @ PCR CHIE SN/ PCREMEH LN LORE S DT
W5~ —71—DNA ZW R TUREN LRI DN AHER E LT, bbb ozkoD~
@D H bbb —E~, 72721, w—H—DNA F2(Z 1100 HExh, 1000 H %S, 900 5
Hokf, 800 Hikikf, 700 HHxtod 5 FEKED DNA WA REFENLTNDHDE L, Z L0l
(21~ —7—DNA, HMIZIZPCREMZEKEI L T D, £, X3 OOIEMMH, Ok

Wiz# LTHY, KA DNA WA OBBIT 5 Ha 5k LTh5, [5 ]
A B C D
ED @ — ®)| — ® ®| —
A || = = — —
U | | — —_ - —_ —
gz ==z
R —
Sl Sl S oL =
E F G H
SIS O — O — Q| —
Ol O/ Ol @ =
= 3
@A @B ®C @D 6 E
®F @ G ®H
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(MRE2] koOXFEEFHA, TORMY (1~M5) 28X,

RFHIRE L o) b E BRIZH T 6D, RBOBR T, PRI E-> T o) ATP %47
LI X —DZ T LTS, ATP OGRKIZIE, MRERE CHETT2 (A ) BX
R har Y7~y 7 2AC#IT4%5 (B ) Ickd ( C ) Vumfks:, T har Ry
T TH#AITTS (D ) icksd ( E ) Vumke, ( F ) TORX=xLX—%FHLE
HV UL D 3D N B D, (v ATP I3k~ 2 EMIEENC = VX — 2 BT 2B & LT,
HEREHEAZL TS,

1 TR (7)) CBLT, b BBICHY T2 RGO EDEE LT, &bETlLbo

EROO~@D 5 B, [6 ]
AL Rk
® b iz
0 b T
® R Stk
) R R
6 S HEE b
® R R
0) e iz
® T R

B2 FHE (1) IBILT, RbLiEsb0EROD~On 5 b,

ERXAZITT=0 =) VB THD,
WHRO—FTHLTT /v rEbD,

BT RLF—Y VR G R 2 Db,

WO THHT AT I R—2A%HD,

WL U BOMORG NN D & RERTFVF=DRHH SN,

© ® © ©®©
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M3 Ao (A ), ( B ), ( D) ICALZHNOMAEDELE LT, &bEYIRLOD

EROD~OD 5 B b—DEA,
(A) ( B ) (D)

® S BHEER e

® B y = B EHHEER

5 BT it J = Bl

@ EFEER y = B fRE

®| v mmE® B BFHRER

®| rxomm® EHEER fE

Ao (C ), ( E ),
ZROO~@QD 5 H b — DA,

( C) ( E ) ( F)
) [i7g{dl:b] HEEL~Lm HEIFARD A <
@ L:3(azp] HEL~_L0 ERHARDF T a4 R
©) =T EEL~LD HEFREDA e~
() =Y B L ~L D BERMADOF T af R
® KEL~Lro 3 d=5] WEAD R fr<
® HEL~LD () HHADF T a4 R
@ EHL~LD = THY ERAKRDOA b~
® B L ~UL D =T BERMADOF T aAf R

BI5 TR () ICBALTC, Bl IEKRMIE1HI210kg @ ATP 21484 528, KT i

( F ) CAZRERAOMEAEDEL LT, Kb#EYRHD

[o]

#91.2X 10" 8 L2 ATP 2MF(E L7\ 7280, ATP D53 iR & ARai 0 i LiThhi T\,
6.0X10% 534710 > ATP OEE%500g & L=, 145FD ATP 231 HIZHME « AR S

WA OB E LT, bR b0aRkOO~O0 5 Hirb 2,
@ 100 [ @ 200 [A] @ 1,000 [ @ 2,000 [=]
® 10,000 [A] ® 20,000 [
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(MRE3] kOXFEEFA, TOMW (1~M5) IZ&FX X,

A — KR — T 7 A REHZBBLIEE, (A ) g Eh, ( A ) kichafiiRick
DR SND, SMIIE, SEIT T 2INEME L TEOEWND o) SEAHIL & AR 2 D12 X
BITE 5, BAHIIE o) WS ZATULRAIEEZMEZED, JAFOLON RS L5125
OGSO REH a2 o> TWvbH, BETTliEL, ( B ) o/ ( C ) BEEFEOMEICL-> T
OHEEIZRY, 0 (B ) &#ELT (D ) BEHEIND, ZHICXK-T, HRHINEO R
FERS BN D,

1 Ado (A ) ITENT23EME LT, RbEUARLDEROD~BD H Hh e —DE

- ]

@ ¥ Q A Q @ AR ® HREE

2 THE (7) ICBT B U FORED 5 5, B bild s b0 zROO~OD 5 Hirs—~,
[ 12 |
HEMSIRIIZ 2 R 7o 72,
HEAHIIIEFEH ST ISR T D,
SRR X B O JELERIC 2 < AFAET Do
PRI BB % < FET D,
PSR X OB IZBE B L7220,
P I LB THE DO B THREL T\ D,

©@ © & © ® O

3 MM R GMUGT 2EE LT, Rb#EDRLDEZROD~OQD 5 Hirb—oMk~,

[1a ]

M 400 nm ® 500 nm ® 600 nm @ 700 nm ® 800 nm

B4 T (1) ICHP2 b0 L LTRLENR L DEROD~OD ) Lirh OB,

OrexIrA @ ¥ 3Bl ® rxIrC @rxID

® r¥IE
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5 Ao (B ),
ZRDOD~@OD 5 HipbH—DOiE,

( C ),

—dE (R - BRAEO

( B ) (Cc) ( D)
Q) 0 K7 LFF—v Frv
@ = N A FTv V=
©) LFF—b =8 N A% T
@ vFF—L I 0 R7Fv
® Frv =0 NS LFF—v
® T LFF—v 0 RFv v
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(B 4] KOXFELEFHA, TOMY (1~M5) 28X,

B HOHIRNICAERT AR —OOEMREZ (A ) Lo, i, HHHMIENICAERT SRR
LD (A ) OFENE (B ) Ewvwo, (B ) LIFEMMREZAEDEZLOE ( C )
EWVWIS, A ) EHERRT DR ORI oA, —ERA, T VX L5pAD 3 D
RSN D, 8o (A ) TE, TO ) BESENTS &, AT o) BEHRICL-
ThH—ELLL BT L e,

HoMKICEITS (A ) (B ) OFEOHE AR T 28 BRI EREE B D
ZLTHhHY, TOFHEO—SLE LT, o EREHEND D,

M1 Axro (A ), ( B ), ( C ) ICADBEMNOMAELELE LT, bLEIRLD

EROD~OD 5 B bH—DEA,
( A) ( B) ( C)
Q) WA ARER AT
@ W AR AERER
©) ARER LWL {E A TE
@ ERER {EATE TSR
® AT SR AERER
® AR ERER EMREAE
B2 FHE (7) ICBLT, RbLEDARLD0E2ROD~OD 5 Hind —DiE~,
O EFOMEIBWICHOTHIEY BRSNS EXICRONI DM TH D,
@ HEPNTIIAETTHOLDIHENEE > TN D EXIZABNL N TH D,
@ —HEAIIT AU ST aE MY ORAICAOND DA TH 5D,
@ —EEOAILEUC LV B SN TR - MR LT EXICROND DA TH D,
® TUHLNMTARR TR K AOND i TH 5,
® T LNMIEEREOBANE LN E SICROND DM TH 5,
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THEER (1) LT, bAEYOMERDS 1 RO X 40% T8 L-kE, 3 A%
WIHEREI TSI 2 > TV DDy, BTV EDZROD~BD 5 H)r b —F~,

D 1.414F @ 2.7 1% @ 3.8 1% @ 5.4 1% ® 22 %

T () IZBILCEo TV D EKROD~OD 5 b b,

5

TRAXY 7 LTTIE, BENEINT D ERCEN ERET S,

MEEINT % & 1 ERSH - OBREETREDT 2,

I % & 1ERSD 72 v ORMROPUCE AL D D 3%
PG5 & 5 B O MBI BT 5,

DMEINT 5 & 1 ERS 72 0 OEIEAEAD T 5,
LNy ZTIE, BENENT S EENA (FR) 2L oEE0FENEL< 25,

TAX T LTI,

55
w

TRAXY T LTTIE,

B
M

kY=o XTI,

B
M

NNy ZTIE, B

W

@
@
)
@
9
®

¢

THRRED (=) OFREFEERAWT, mEN 3 km2 D H HHIZART 5 3 A OERE Z HEH
THREEIT o2, EEOEDFT CHRME DD > T 60 LD A ZHEL, oMK

(A1 Z DT THOMIC KR LT-, 2 B, FEROGTET 100 DA ZffiELIcL 25
FlZz 272 a1 20 L TH -7z, BHREOBE (EF/km2) & L TRbEEREDEZRD
D~@D 5 H e —DiEA,

® 10 fE{A/km? @ 30 fE{A/km?2 @ 100 fEfA/km2z @ 300 fE{A/km?
® 1000 fE{A/km2  ® 3000 {E{A/ km?
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(FRE5] KOXFEEFA, TOMWER1~M5)ICEZ L,

BIROENMTICHORPR B2 2B L (A ) X, EFRCANRIEELZ b OMEES KA
WZEVZLOFEEL, ZOFRBERTIHEZ D Z LI VELEREZ D W) ) BIRER
MAEBXT, £, o =T 4 L TA LN TNE, ZOEMOINGEE T OB SR ERETDH
LW EEF L, 612, K- 70— 34~ 3, 7 OEMPICEEDES b
DOBRFINAEL, TROBPBEEBTDHIEEZHBAL, ZOBREERER LA, ERERITIZ
AR TR R L YRR E RN SV, BB TRRERIT, AROEIL L TR DRI DRI
Anrbs (B ), —HoEENKbns ( C ), EEIXHLIEBMEND ( D ) b
Do —H, (1) DefOARZEIRIE BT YO AR DECCAEE N LT D,

1 Axdo (A ) ZHTUIEIANLDI L, BHLETARLDEZROD~OD H HE—>

L

D AT @ T—Hy @ ArEA @ X—v 4

® valt—vr

B2 TERE (7)) ISR 2T 0RO 5 B, kbl b D2 ROD~OD 5 Hin b — D8~
| 22 |

HIRSEIRORERAE U B RIT, R LR,

A AGESRUS AT RCEIHRIED RVGEITE Z D,
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[FARE1] Foiw f1~M4) ofo ~ YT E AT EE L L, ks, MIESCH

o[1], [2], [8], #EicEzRzEE (0~9) B—oAD,

ﬁf’?’%ﬂﬂ:xz—@x+ DBEZNx?=2x+3 O & xIT, iz 11, Izl iz 11, EI iz

Q] #~—2r35,

i 1

fi 2

i3

4

a*h—9a%—9ab+81=([1]a+[2])([38]a-[4]) ([B]ab -[6])

gixt —y*=([7]x+[8]y) ([9]x-[10] y) ([11] x2 +[12] y2)

—yz+2xz—3xy+6x2=(x—y)(@x+z)

24x% — 54y2 — 14x + 141y — 90 = ([17] x + [18] y —[19]) ([20] x — [21] y + [22][23])
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(2] ZRExOVHExETDHLE, 2008 Ex, yO3IHMOT— (xq, 1), (x2, y2),

(x5, y3) 3V, x=1, y=2, x2 =3, y2=10, xy=5Th 5, FTOM (1~
BI8) Ic&x &, 72720, V3 =173 & L, MBMREII/INESE 32 TUEHEATHH O L

T5,

1 x &y OIS BIIEND. RLED R EDED~OD 5 Hnb—DE~,
D1 @ 2 ® 3 @ 4 ®5

B2 x &y OMBEREIZEND, KLEDRDDED~OD 5 Hirb—DiE~,
® 0.36 @ 0.49 @ 0.71 @ 0.87 ® 0.92

M3 ZREzZz=2x+1,tT5L%x, y&zOMBERETEND, b REDED~BOD 5 H

i,

M 0.36 ® 0.49 ® 0.71 @ 0.87 ® 0.92
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(FE3] Tofw (M1~fM4) &2 L

M1 2 KBy =3 2% —3x—— ICBIAMIE LT, RLEIARLOEO~OD I Bk

s,
O GRZET DLy = (x+3)7—8 275,

@ THAD x JEIEIL -3 TH 5.

Q THHAD yJEIEIX8 THD,

@y oA -5 ThA.

® xillilDRAIT-1, 7THD,

B2 2 KBIy = —x2 +5x — 2 1B 2L LT, @87 b0a0~00 5 Hinb = D@,
EEL, EOIEFIEE NG D L35, | 28 || 29 |

2
@ Efiﬁ%/}@ﬂ%ﬁ”éky=—2<x—%) +% 2 A,

@ TEHAOD x L 25 ThD,
@ TEAD y EEEIE -1.25 Th 5,

@ yihloRMIT-2Ths,

|

® xfhEoREIT—2, 2 ThD,
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x, yORBEER=2x*+y? —4x+ 10y -3 IZB T HHE/NMEL, B/MEICE TS x &y DIED

FMAEDOET, bt d OD%CDN@@ I HIND DA,

x=1, y=-50& K/ Miix -30
x=1, y=50& Ef/MElL 4
x=2, y=20O& ZHK/IMEIT-10

x=2, y=30O&EHK/IMEIT 12

@ & 0 & 3

x=3, y=20& ZH/MEIE-11

x, y OBES =x%—6xy +10y? —2x + 2y + 4 IZB T ol/ME &, H/AMEIZ
DIEDFLAE DR T, Kb#ERLDED~OD 5 H b — D8,

x=1, y=20& E5/MEIZ-10
x=2, y=10& XfMElX
x=3, y=20&HIMEIX

x=6, y=10 D& XF/MiIZ—-12

@ ®&® © O

X=7, y=20kXEMEE -

Brsxtby
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[RI%& 4] A, B, C, D, EO5fEOpENZELE T 12HEATLIE X, ToOMW (B1~[3)
WCE z X,

1 CopEaisde b 1EEATLZOMTEY H50, KbHEEREDED~OD 5 Bk

o,

D 66 ® 330 @ 495 @ 792 ® 1880

2 EDORWESLDHDEAFTIETTEY & 270, KbETREDEZQ~OD > HhrbH— D,

® 195 ® 286 @ 1320 @ 1490 ® 3640

I3 A% 3, ZRLSMNIDARL Eh 1 EBATLZOIIEY &5 KbETREDED~6
D H B E— DR,

® 56 @ 70 d 84 @ 126 ® 210
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DO TANVAAITTEGEL TWDEE, BEEHESNDOHERIL80 % TH D,

@ UANAAITEGL TWeWGE, BEEHESNDOERIZI20% TH D,
ARG RILGED B D EB 5 — DR HL D TH D,

ToORW (B1~[3) &% &,

ZD5 NIPOIELITRATE 1 A EHE SN DHERITN B2, bEYRb0%

R 1

D~OD 5 LD —DiE~,
4 1
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1
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ZD5ADIH 1 AT L HE SN DRIV 50 bR b DED~OD 9

fg 2
B b —EA,

125 @ 384 © 256 1088 3125
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fE 3
FERITN S B3, Bebiitlie b D ED~OD 5 Hirh — D,
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[FIE6] AABCOUWBCOHEEZM ET%, AB>ACHOE X, FToOW (B1~f2) 12X%x X,

11 4BAM < ZCAMT&H 5 Z & Rl X,

XCOREIX TEehARERME (TBREITHE,

12 AACMMBIE=fIED L BT 5 £ZBAM %, ZCAM % W THEHE,

X DA TERRREREK] ITBET L&,
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(FE1] FTofvy FE1~12) o] 1 | ~] 12 |icasbor Lcab#EnRL D22

R 1

fi 2

i3

i 4

fil 5

fil 6

NEND~@ D 5> B D —DF DA,

This physics question is really hard to figure .
@ away @ down

® in @ out
He had to find a police station as soon as possible because his bag IZ' .

® had been stealing ® had been stolen

® had stolen @ had being stolen

I heard her II' a song in the bathroom.

@ singing @ having sung

@ tosing @ to be singing

She 1s than clever.

D more wise ® wiser

B wise @ the most wise

“Have you ever seen a panda? ”
“Yes, I saw II' in Ueno Zoo two years ago.”

@ it @ that
® one @ him

The mountain II' you climbed last summer is the second highest mountain

in Gunma prefecture.

dD what ® whom
® which @ where
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I can't speak Spanish, can I read it.

® but ® also
® nor @ although

We went skiing Mt. Naeba last weekend.

D until @ at
@ to @ for

Two weeks II' time to prepare for the entrance exam.

@ are too a short ® are too short a

® is too short a @ is too a short

“ do you eat out?”

“Twice a week.”

D What time ® Where

® How often @ How come
I have no doubt II' about his skill.

@ nothing @ quite

® whatever @ least
Everyone in my classroom agreed IE' my proposal.

@ to ® down
® for @ into
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(BE2]1 Tofy (B1~M3) IZBWT, MM LOKIICEAONTHFEZLTNAT L

&, %

ml 18 |~ 18 |tz LcRbENRLDEZAZND~OD S b
b— OO, ks, CEHITK D HiFE

INCFTRL TN D,
i1 Ellie: Ilike these jackets. I'm just IE' the black one
or the blue one.
Sue: I'd get the black one if I were you.
D get @ sure @ to @ not ® whether
2 Bl

I don’t like my car.
Adrian: Why?

I IE' car? I think it’s nice!

@ matter @ what’s @ your @ with ® the

13 Clair: It’s an important meeting so .

late.
Ashly : OK. Tl make sure to get there early.

D be ® better ® you @ had ® not
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[MIZE3] kDXL EFAT, FOMW (B1~f7) &z &,

gogobbobbooooooboon

(Paul Nation / Casey Malarcher. Timed Reading for Fluency 4. Seed Learning, Inc., USA, 2017, p. 41.)


paz
テキストボックス
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1 A oZE (1 ) ICADEE LTROENREDEZRDD~@ D 5 Hhv e —D5E~,

@D ended @ repeated @ done @ worked

2 AhoZefl (2 ) ICALEEL LTRGEIREDEZRDD~@ D 5 Hhv e —Di8~,

® who ® which @ what @ whose

13 AXHoZEM (3 ) ICADFEE L TRLEYRLDOEROD~@ D H> L E— D~

@ solid @ liquid @ air @ gas

B4 AhoZEf (4 ) ICADEEE LTRDENREDEZRDD~@ D 9 Hhx s — 5~

@ difficult ® different @ drastic @ distinguished

5 AhoZEil (5 ) ICADEEL LTRLEIREDERDD~@ D 5 Hhv e —D58~,

) confusing ® easy ® reasonable @ interesting

6 AXHDZE (6 ) ICADEE LTROENREDEZRDD~@ D 5 Linb—28k~,

@ without @ after @ with @ except
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17 %D 1~6DLHEERLONEICE >8I T 5701, | 25 | ~[ 30 | cAzs®my
LR b DED~@ D) LI HENEN— DT O,

1. The Leidenfrost effect is a phenomenon in which .

@ water drops are heated to a really high temperature
@ water drops stay on a surface for a while even though the surface is hot
@ water drops boil away immediately

@ water is put into a pan before cooking food

2. A water drop does not boil away immediately because .

@ the pan is not very hot
@ it keeps moving around the pan
@ the pan is too hot

@ steam keeps it from contacting the pan

3. The Leidenfrost point .

® changes depending on different factors
@ is constant regardless of the conditions
@ changes according to the water pressure

@ was set by Johann Gottlob Leidenfrost

4. Scientists thought that the Leidenfrost effect could be used to .

® make water boil and disappear
@ create steam
® cool computers

@ heat the surface of a pan
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5. According to the passage, which of the following is NOT true?

@ The Leidenfrost effect was described as early as the 1700s.
@ The Leidenfrost effect was studied using a piece of flat material with lines cut in it.
@ According to the Leidenfrost effect, water drops can move around on something.

@ The Leidenfrost effect is thought not to be very useful.

6. The main point of the passage is to inform the reader about .

(R 4]

® how the Leidenfrost effect will be used in computers someday in the future
@ a phenomenon in which water seems to float over a heated surface
@ how Johann Gottlob Leidenfrost first discovered the Leidenfrost effect

@ what happens when objects are put into an extremely hot pan

LLF®D TOPIC IZ2WT, Hia7-0EFREFOHEE (22) 2 80~100 V— FO#EZE TR~
£

TOPIC
Some people think people should learn a foreign language. Do you agree with this

opinion? Why or why not?

X CORREE NS AREREK (TREITHE,

WL~V RACOX 1 EXEATLZ L, B, ar< U A RFERELThHY L R LAV,

(f51)

R0 ATE T RE,

Tomorrow, | T | go |shopping. | rn buy | shoes. |
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—f&ER (RE)

XEC AR AU TE

HME/N—RAKE

FHARED

(60 73)

W B L 1 1 ~ 10
—— N WL 2 B
b % KL ik 11 13 L Y
e 1y o 15 ~ 23
E
L/ 25 ~ 36
” N W 1R
fe 87 ~ 45 S B - &
G| 47 ~ 57

2. LTZBREBIIHRHEOBBEZZHRT 52 L,
—HLEVWVSEEFENET D, T,

X E B S

1. ERBHDLETHNRNI &,

~Ne

ZREICEBOBMBLMELLFAN

LEHOZEEEFEOHE L,

3. =7 v—bMCIFR4L - XBEFS - ERFHZIELS

A~ —27FT5H2 L, E

LLRBA =7 ENTVARWVWEAIIRETERVWIENDLDIOTHEETDHZ L,
B2, BEMERICERBEAYT—IShTWWEWES, TEE—DDBREREB
WTHEBET—ENhTWEEE, 08T 5,
4. R AEZBREIMETI 2HAE2ETN TN MERB T ] TMEARAE I 2
BT HrZ L, B, METI2RBOIERFIIMbD 220,

5. fREIX, v—/v—FOMEMcy—s T, R, [1_|ekR0b

LRIV L TQEMET D561,

W~ —7 352 L,
(f1)

fRs
=]

&

®m T W

1

00000ROBOO

KO W) OLSICHEREBS1ORERDOQ

6. RBPICHIEMRFORBIREEY, ~—YO%T - 1T RO~ —7 v — OGN
CRSWEEAE, FErEFEBEHEICMLED 2L,

7. MEMFoORAFITEEMEN LTIV,

8. RBKTHR, MBMT - ~—2v— PIERT 5,

EORXR—=U LUV EES a2 &,

D=
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W PR LA
aswes 1] ~

[RE1] mS19.6miCHdENDREEORKICLS, WIEE14.7 m/s T/HERASRIE Em & 28T B,
ZDOBMERORHEIZRZE LT-, EHNEEDOKRE &g =9.8m/s?, ZERMEITOFEITIAR
TEALDELTTORIW (Fl:ﬁ 1~ 4) ﬂ:%iio

1 AT BT S m AT A TORME [s] X8, bt oz koD~

BD H B b — DA,

® 0.5 @ 1.0 @ 1.5 @ 2.0 ® 2.5

12 /NEROZETDERERICONT, HIEKOEXRmmNOLOE S [m]IXEND, RbETRLDEIR
DOD~BD H B b —DF~, IZ'

@ 20.8 @ 25.7 @ 30.6 @ 355 ® 40.4

RI3 /NEREZT TS HEROETICET S F TORR [s] XN, bt oz rkoD~

O 5 Hivh— D, [3 ]

D 1.0 @ 2.0 d 3.0 @ 4.0 ® 5.0

BRI /NERASHIER OO T B I HTOOGATE F b & OB S [m/s] 1% S B b B b 02 Ko
D~@D 5 B iR, [[4 ]

@ 14.7 ® 245 @ 34.3 @ 441 ® 53.9
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YRR O BEIZIR DX —IcH S X F9,
(ZOXR=VIFHHIZHEH L TEOETA,)
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(fRE2] BERICET 2 TOM (B1~f2) &2 X,

1 woXED (7 ) ( 4 ) ICADK, sBroflArabE s L TRbEYRLDE, K
DODD~O@D > B —DFE, II'

\

RO ERIIFEIT TOL B, EBRICE > THEFRE~EOLND, BEFTOEN %

Py[W] &L, EHIZEEV[V] TELILE, EERCTHMRRIZBET LY 2 — /LB
LB R [W] ZEBROBHAFEETR[QI DL, (7 ) &b, %V,

EEBEV[V]IAREWELE, EHBREN (A4 ) 2D,

(7 ) (4 )
2

® H}R Kx<
P,%R

® [0/2 INEXL

® @ Jox<
P,%R

) OV hEl
P,%R

® ;2 Kx<

® @ <

M2 #ERKEERICET2ROIEICENT, Kbt b0z koO~OD 5 Hinb—28~,
[6 ]

BEBIC Ko CTELEERE, LTEOHE RS,

BT, HABFAEREEA TV,

EHOME, BFOHhLmE LFRCICRD,

M UHE oL b BRI OMIT, Wil 2 (51072 LENES LR,

FUCEBEEMAT L&, BOEBBROFBRETZ V2 —LBRKEL 2D,

@ & © ©
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YRR O BEIZIR DX —IcH S X F9,
(ZOXR=VIFHHIZHEH L TEOETA,)
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[FARE3] ZUCEET 2 Fofvy B1~fB2) &z kX,

1 koxXzES (7 ) - ( A4 ) ICADRER], BEOMAGDEE L TRbEY LD %,

KOD~OD 5 b b— O,

FRARARIZ 2.0 X 102 ] OEE INZ 72BN B S 1.5 x 102 ] OfLFH A2 L CEM L=, 2D
LEREBONH =T ALX—1T (7 ) L, A=A X—ix (4 ) ZIEkT S,

«C 7)) (1)
@ Ep 7.5 x 1071
@ eyl 3.5 x 102
©) el 3.0 x 10*
@ Jek/ 7.5 x 1071
® b 3.5 x 102
® Jek/ 3.0 x 10*

2 BUCBT 2ROECENT, RHHEERLOEROD~OD 5 b b —DH,

@ KBS HEEL 1KEDFT, 373K TH 5,

S[EBERICENT D Z &%, BEEVD,

Q@ EIEOWIE A LAKIEOWIK B 2 ST T, WIKA EWIKBHEIOATROBEINDH -7 &
X, WIKADBRSTZEEITIMRB OET-EGE LD REW,

@ FikLERARNOZLRIL, AERICLIEH TR —DRE O,

® —RRICIE LB S FOBEB OGRS, WEITAT D i T 5,

®
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YRR O BEIZIR DX —IcH S X F9,
(ZOXR=VIFHHIZHEH L TEOETA,)
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(FE4] FZl t =0s TFRDO L S Pz b O xEEDR & ITHE S 1.0 m/s THEA, x =0m D
BECKRHT DL x, ToMy (B1~M2) &2 X,

<2

1m/s

\ 4

x[m] T 0
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1 BERSHAMOES, B2t =3sICBITAFLE LT, BbEYARLDE2ROD~OD H HH

s, [o]

y y
N A
4 4
3 3
2 2
1 1
0 3] 0
S ey e e e S Xlml ==
1 1
-2 2
-3 3
-4 4
y y
N A
4 4
/1 3
2 2
1 @ 1
X[m] 0 === 2 °
1 -1
2 2
3 3
4 4
y
)
4
3
/ 2
6 1
X[m] p————— 1 O
-1
2
-3
-4
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M2 BEREEROES, Mt =4sIZB T 5K E LT, kbt 0zROO~BD 5> Hh
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N A
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1 1
0

x[m] 71 -6F -5l -4 -3F 2 -1 x[m] 0
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N N
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fl S
wawn [ ~

VBRI ASIIROEZ NS Z &,

Ji+&: H=1 C=12 N=14 0=16 Na=23 S=32 Cl=355 K=39

Ca=40 Cu=63.5

(B 1] Toiv (1 ~f10) (2% 2 X,

R 1

fi 2

i3

AR & L CREREGR SIEbs & &b, A s L THEWET~ A2 (R
i~ A7) ICHOWLRTWAWEIZTEND, &RBERLDEROD~OD 5> H)xEH—o

s ]
D v—3 @ A7 UHKE Q@ A A A HakbHE
@ RYy7orirr ® h—ARrF ) Fa—7T

BORBEICET B0 H, |oTWLBAHEDIE LN, ROD~BOD 5> HLhrb—D

¥
B, (2]

53 F R DOEEEN TR TR B LU,

O3 FRMR A DR O R IRA TR O RE W,
HFRIRFOMOT) (GFE)) ITRAE TR RE W,
Oy TR OBGEB) T L 7 AEE —273°C T IET 5,
RO ORI, KRR TRIRETHLAL D,

© & 0 0

KITHEF TV TR RS, Bbilie7R 02 koO~80 5 binb—oE~, [ 3 |

D @ =avk Q@ Hifbk=E
@ IUHifrikE ® ~r ¥
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4.5 g DALT NV T A EIEE S TE- 72 500 mL O /KIEIR OF VI (mol/L) 1E &y,

BB OEROD~OD 5 b b —D,
@ 15x102 @ 3.1x102 @ 7.5x102
@ 15x10" ® 3.1x10" ® 7.5x10"

sfE A U 7 2 KNOs 137k 100 g 12xt LT, 27°CT40g, 80°CT 169 g £ TIT 5, 80°CT
eV v A B50g 2K 40 g lIEN LT, ZO@WKRE 2TCETHEILI-L 2 A, sV v
AMHTH L=, 27T°CI2B T AEfKIBIKOE &/ S—F > MEEE (%) & L THRbEYR S0

ERDD~OD 5 bin b, [5 ]
® 29 @ 34 ® 40
@ 45 ® 50 ® 56

A% ) —/ CH O 3 mol £EFE 3mol ZiEA L TREESE 7, ZOISHROWERE (mol)

DORFIE LC, BbEERHDEROD~OD 5 b b —Om, [6 ]
@ 3 @ 4 ®5
@ 6 ® 7 ® 8

B D KB D pHIZSOWT, pHEREZHAWTHRZEZ A, AF VAL U THA,
Tz )=V TE LA UTHREOTE 5T, ZOKEKRO pH & LT, bR b DEROD~

O 5 Hivh— D,
d 1 @ 3 ® 5
@ 7 ® 10

12
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B8 KEKAEIE-ToL &, MIEICd bolXEnd, Kbt bz ROO~OD 5> HLin—

o
® KN03 ® CUClz @ CaClg
@ CH3COONa ® Na,CO;

9 THzOTRFORLENRbRENEDITEND, KOD~OD I Hhrb —DO8~,

[o]

@ Hilk HyS0, @ HiFEfE HCIO4
TR bHiE SO, @ fHEE2 HNO;
® Mk~ A2 (V) MnO,

®

R9 10 3RV ETCANC KT LTI EH & LTI WEIZ N, KbEUREDEZROD~OD 5 b

P — DA,
D —EeEiE SO, @ HREEskE(II) FeSO,
@ FHifk/ksE  H,S @ avikhV LA KI

® v =vUf (COOH),

13
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E=!
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A=W FEE
maws [ 1] ~

(B 1] KOXFEZEFHA, TORMY (B1~M5) IZ&FZX X,

FERIY, BERAANWT @ ZNVa—AR EOFEMZ L, ATP 28K T 21376& Th D,
ATP OERIE, bR, 7 UMK, B EEROBENGRD, 2055, ¢ SR CE1
RFDITNIA=AN2H5FOENVEFRIIHRIND, £z, 7 =R CIIMER TAE T
2T DENEVERNEBENICHRENDIEBRT (7 ) B FOATP 2EU0 5, T0k, &
BERTIEHI P RITOY M) v 7 ANDAEEIMEDHOZERICEEI L (4 ) B~
N w7 R DNEFIH LT ATP 84K I D,

—F, HMROBEEENTH HEERT, BEND DR TIZELE LTHEREIT O 2, BEND
IRUVVRILTCIE @ BEEAZTTH Z & TATP 25 K7T 5.

Bl1 ARCHO FBRB@IZHONWT, Zra—ADnFRICHEYT 502 ROO~OD > HLvh—

-
® C;H,0;5 @ C3Hg0; ® C.H;0,
@ CGHBOG @ CGHIZOG @ ClZH6012

2 AXTOFHREOICET 20 5 B bi#Ebl 2R b Dz RkOQ~@D 5 Hinbh—OiE~,

[2]

iM% CIE NADH =4 U 5,

fi#t A Clk FADH: 24 U 5,

EFER TIL 6 /3 T DREREHE T 5.
FRFERTIL 6 /3 1D ZFLIRFEE AL D,

FEBE RSSO LTI Fay R T OAMETH D,
FRFE RSOGO NI har RUTONETH D,

© 06 0 0 3

B3 Ao ( 7 MY TEEATLE LTRLEYZRLDOEKROD~OD 5 B —ojk

< =]

D 2 @ 4 ® 12 @ 36 ® 38
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B4 ACHO( A4 U THTEANA L E L TRLEN R LDEROD~OD H L —>

D 0% ® Na* ® K' @ H* ® Ca?"

6 AXHO TFHREOIZOWT, BERDT O FEED Z L 2LV D0y, 7424725 D2ROD

~@D 5 B H DO, II'

D A% 5% Q FLEEIEE ONErE
OR %3 ® B3R ® 73— LR
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(MRE2] koOXFEEFHA, TOMY (B1~M5) IZ&FZ X,

ZREINY, @ ZOEDO L HOFT X TOMBIZ /ML L, ERRERE KT 2RE % Ff> T 5,
—J7, BEICMEDEA TR ZE D L THZE L CH IER RIS Oy, 202 &R
LT, AXVROEMFE (7 )L, 77V Y AT AONAEDNED EEAIR 5%
BOHL, Zhi o BIMREBE LT 70 B ATV ORZEINCBHET 2 FEBREIT- T,
ZORER, o BB A ST ERZEINOHIZ, EFIZHA L TRIKICR D b ORI,

Z D%, Ak L= fla 29I b3 27803 Tk, 2006 4, LT TR S 1E, ok Lo
BOBBTEHEANT LI LR, Rafiaicsbd 2805202 (4 ) OERICEL
77

1 ACHOTFHRE@DOZ LEMENI D, #Z4T5HDEROD~OD ) HHEH—DFEA,

O s @ Hehett ® R @ 2hett ® Fhett
B2 AXho (7 ) RS TEED AL EROD~OD 5 Hirb—E~,

O V—Frv Q /U7 4R @ F=xA2A

@ ~—— ® AT ® Vhvo

B3 AXTOTFHEEOEEML-ZANE LTRHEYREDERDOD~OD 5 Hib— o~

AR JE 9 2 T 20~ & 3 NI RBAT S 5 72D,
AR JE ) 2 1k TIRIEINCBAT S A 720,
BIn T OERZFEIRT D120,
BOBE 2 RbE 570,

HEBE DBIHZ M Z D728,
RSS2 MR D T8,

© 0 6 0 6
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4 AXHOTHBODKERNS ED X S 70 2 LXHERR SNT= DDy, bt b Dx RO~

OD 5 B b —oE, [o ]

b LT AIR ORI b AR DT AN M B e T R T OBBFBRIZNA TN D,
Gl UTe MR OB I3 AR b7 M O 8% & RS 2 ER 23 & %,
MR L Lo a, SN DEZZBAE L T b b T T %,

it UT- RIS — & ORI A N 2 AU, ROEOMIIC R 5.

MR b 2FE T, A ICBEBETFRRDILTN,

MR o3 b 2FE T, I L b BB TIERY,

=

©@ 06 e 0

5 AXHO (4 ) YT 5 LOEROD~OD 9 B b —DE,

D A LFEEErHmh
@ A THAERE M

@ A L1 s e @ A LHIFHEHmI
® AT Zhetkumma ® A TIRMEEm

i
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(FRE3] KOXFEEFA, TOMW (1~M5) IZ&FX X,

v N EOBFMEYOIMKIEL, AIKD THHMEKEEER ST THLHIML X9 &b D, M
RO Y B @ RMEKIE, NERIC @ ~EZ B EVEIRENE X VI BEEATBY, ZhADBMT
RSk LA L TRy DM~ BHE 2 ERT 5, ZhucxL, o AMERIZIZW < S0 OfENH 5
2, WIEN G EEEICE S LT\, £, M/IMUIEEZ RV NS T, AMER LI
EVAETTZMEOBEEGIHIZES LT o MIKEFEFISZHI S Z L, 4 U7z~ IS & o Tlig s
Kb DEFHINTND,

—J, MENMEE LI-HAEE, (7 ) EMHERDBRIC L0 MAWHBED R b,

B 1 ASCH O FRE@IC SV T, i E ORMEKIZ T 20 5 b bR b 02 ROD~
OD > LS DER, 277U, EOIEFIZMbDZ, [ 11 |[ 12 |

RMEKIZI ha o R T TR AF =% AR H L TND,
RMERORE & (HE) (ZMEROHF TRHKRE W,

< 2o o AR M ERIZ B g D FEFES NS,
IRIMERDFEMIZFB LE 60 HTH D,
ARMERIEMLER D Tl HER L,
ARIMERIZITEE D 72\,

© 06 0 6 3
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M2 Ao (7 ), (A4 ) ICHTUIELIHFEOMAGOE L L TRbIEDIZREDERD

D~Q 5 B b —2iE,
(7 ) (4 )
® BRSEHL P2
® BRSEIHE S
® BASEIHE EES 17
@ [ K P2
® [ K S
® [ KL EES 17
® AL iPS 1o
® i S AR
® AL EES 17
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® 6 =105 120° 135°
13 2sin20—cosf—1=0 (0°=6 = 180°
® 6=30°
@ 6=60°
@ 6=90°

@ o6 =60° 180°

® 6 =30° 120° 180°

14 tanf =+v2cosh (0°=6 <90°
® 6=15°
@ 6=45°

@ 0 =15° 45°
@ o0 =15° 30° 45°

® 0 =30° 45° 60°
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OF @ 35 @ 120 @ 600 ® 1440

2 BFPHEVEDRNEDICT ANAESEEZOWCHIHTEY 23, K biEDREDEZO~QD

SRSV NEeY: B

D6 @ 24 d 72 @ 144 ® 1008

3 LFDo5HL2ALETHYED X507 ABISL EDIWOHIINEY 23, b2 s 0

ED~OD 5 B —A,

d 30 ® 120 @ 122 @ 2448 ® 2880
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1 H2HOEN 36 THIHIHERIIWVW Bhy, kLEZRLDED~OD 5 Hoxb— D5~

36 18 12 9 36

2 H2HOKRKIEN 4 THOIMEITN B2 RBEEIREDED~QD 5 Hinb —DFE~,

19 37 19 8 1
216 @ 216 ® 72 ® 27 ® 7

13 HAHDOEKN 4 T, of/MEN 2 THHIHERIZIW B HbiEdeb0z0O~00 9

BHinh— DR,

1
O % O3 ¢ © 7
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fil 6

7

NZENLD~@ D 5 HH b —DF O,
We don’t have any bread. Please to buy some at the supermarket.
® remind @ refill @ recall @ remember
After a long discussion about the issue, we IZ' some important decisions.
@ insisted @ reached @ hoped @ objected
The staff standing at the door will give you the information when you Izl the room.
@D enter ® are entering in ® will enter at @ entered to
Alex jumped into the frozen lake to rescue his dog his life,
@ inthe course of @ in the case of @ Dby the side of @ at the risk of
There II' food in the refrigerator if you are hungry.
@D are much ® areno @ is some @ is afew
I wish today’s weather II' warmer.
D were @ will be @ be @ Dbeing

What do you say to a movie tonight?

@ going @ into going @ to going @ togo
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18 The museum receives 3,000 visitors every week.
® near @ close @ nearly @ closely
19 Allofa II' the sky became dark and it started to rain hard.
@ once @ sudden @ soonest @ time
f51 10 I found a small bug the ceiling.
@ at @ to @ from @ on
5 11 The idea made II' to me after you explained the details.
@ sense @ choice @ mind @ use

fil 12 I don’t have the date, but the movie will be released next year.

) enough ® exact ©) straight @ punctual
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i1 Laura: That IE' lose your wallet at the mall.

Carry: Yes, it was. I should have been more careful.
D to @ of @ was @ careless ® you

ff12 Sophia: Excuse me. Where should I return these books?
John: Over there. [ 15 || 16 | them in the box.

@ are @ to @ put @ you ® supposed

13 Peter: Ihaven’t seen Micheal for a while. Have you seen him recently?

Adam: No, yesterday.

D but ® from ® 1 @ heard ® him
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Technology has been around since the dawn of time. From the primitive tools of many

thousands of years ago to the airplanes, computers, and smartphones of today, technological
advancements never cease. ( 1 ) you are for or against these advancements, there is no denying
that they are fast becoming an important part of our social infrastructure and their effects are far-
reaching and often controversial *1.

One such advancement in particular that is causing quite a stir is artificial intelligence, or Al.
While the concept of Al has actually been around for well over half a century, most people likely
weren’t aware of it until fairly recently. This is largely due to the appearance of OpenAI’s ChatGPT
which automatically gives human-like responses to questions posed by people, as well as assists
people with a variety of ( 2 ) such as writing everything from essays to computer code. [ A ]

ChatGPT is a remarkable tool that offers some huge advantages. For example, it can reduce
the workload by performing work that would normally have to be done by people, and improve

efficiency by completing tasks in a fraction of the time it would take humans to do them. There are

some concerns with ChatGPT, however. [ B ] The fact that it is available for anyone to use
means that students are able to use it to complete school assignments ( 3 ) really doing any of the
work themselves. Consequently, many high schools and universities the world over are currently
racing to come up with policies and measures to prevent this.

Other Al-powered technologies are also changing the way we live. [ C ] For example,
many stores now offer a smoother shopping experience by providing self-checkout counters where
you scan items yourself. Some stores offer an even faster, automated checkout where you don’t even
have to take items out of your basket. Cameras and sensors automatically detect the items in your
basket when you place it on the checkout counter. Incredibly, the ( 4 ) technology is taking it
still one step further, eliminating the need to stop at the checkout counter altogether. You simply
take what you want from a shelf and walk out of the store with it. Cameras and sensors detect
what you’ve taken, and your account is billed automatically.

This kind of technology certainly has its advantages. It can make for a more pleasant
shopping experience for the customer by ( 5 ) on waiting time and possibly unwanted conversation.
It also enables stores to reduce the number of staff they hire, thereby making it possible to cut costs.
[ D |

Many people are concerned about a decrease in interaction among people. There are still
customers who enjoy ( 6 ) a real person; being greeted with a smile and a cheerful ‘hello.” Others
are concerned that Al will take over many of the jobs that exist, or lower the pay of those that remain.
This fear is already becoming a reality in some areas of work such as customer service, copywriting,
and translation, to name a few, and some people are not too happy about it. After all, a job isn’t
just about making money. It can also give people a sense of purpose as well as provide some well-
needed human interaction in a world where there is less of a need to venture outside because we can

‘do it all on our phones.’
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In these ways, there will be benefits, but those benefits will also come at a cost. What is

important is that we move forward with technology at a pace we can handle; that we weigh the pros

and cons carefully and make the technology work for us, and not the other way around.

*1 controversial : S Wiam D H D

R 1

fi 2

i3

il 4

fil 5

6

AR D7 (

@ 1If

AR DOZERR (

@ questions

AR DOZERR (

D without

AR DZER (

@ fastest

) ICADFEL L TR LENRLDERDD~@ D 5 Hhb —o@~,

® Whether

) ICADEEL LT b

@ works

) ICADEEL LT b

@ by

) ICADERLE L TR LI

® most original

@ However @ No matter

b 0RO D~@ D 5 B b —DOE~,
| 20 |

@ answers @ tasks

b 0RO D~@ D 5 B b —DOE~,
| 21 |

@ despite @ instead

b OEROO~DD 5 Hns O,
| 22 |

@ latest @ most appropriate

AKXHOZER (5 ) ICADEE LTRBETREDERD D~@ D 5 Hind —iE~,

@ slowing down

AKXHFoZEm (6 ) ICADeEE L TRbE

@ helping

@ putting down

@ talking with
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1. The underlined phrase the dawn of time in paragraph 1 is closest in meaning to .

@ early in the morning
@ many years from now
@ sunrise

@ along, long time ago

2. Which of the following is an example of a primitive tool?

D abow and arrow
@ an airplane
@ a camera and sensor

@ ChatGPT

3. The underlined phrase a fraction of the time in paragraph 3 is closest in meaning to .

@ a greater number of times
® a fewer number of times
@ much more time

@ much less time

4. According to the passage, which of the following is true?

@ Customer service, copywriting, and translation are some of the jobs affected by Al
@ Few people are affected by Al-powered technologies.
@ Technological advancements like ChatGPT only happen every half a century.

@ Schools are trying to think of ways for students to use ChatGPT to do their homework.
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5. According to the passage, Al-powered technologies .

® have been around for more than 50 years but are only now just becoming popular
@ have many benefits so they should be developed as quickly as possible

@ offer many benefits and don’t cost much to develop
@

increase opportunities to meet people in person

6. In which of the positions marked[ A ],[ B I,[ C l,and[ D ] does the following

sentence best belong?

“Nevertheless, it also has some disadvantages.”

@[ A ]
@[ B ]
@[ C 1
@ [ D ]

([RE4] LLITD TOPICIZHOWT, bR7-DEREZOHE (2-2) % 80~100 V— ROHFE Tk~
Ko

TOPIC
The number of people working from home has increased in recent years. What are some

advantages to doing so?

XCDMET MEoRARERMR] ITBRET L&,

Wl v AICOX 1 BAFATLL, B, ar~<o U4 RITERE L ThHY Y h LA,
F70, ITRIIAE,

(f5)) Tomorrow, | I | go | shopping. | rn buy | shoes.
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