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H k.

ZDKTx &y OBRIL THY, cosx ZHVTcosyCsiny D3:RD B 5D,

. 1+cos x \/(1+cos x)2
i—é—, AB = fi@f, cosy = _ = = &fciéo

EE VUL, BT sin40" = 064 AL Ceos25 s[ 29 | miakwD L

MTE D,

1 [[25 | icAsmu ARz shg, BHEGRLOED~OD D Hirh o,

D x+y=90 @ x+ 2y =90° Q@ 2x—y=90°

@x—2y=0° ® 2x-3y=0°

R 2 A B2 RUL END, S bR b DED~OD 5 B — DB,

®\/(1+cosx)2+sin2x ®\/(1—cosx)2+sin2x Q \/1—coszx+sin2x
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(FRE1] Folv EI1~f12 ozM| 1 |~ 12 | cAsbos LCRbEnRbL0EZR
ZRO~@ D5 L —DOFT O,

11 We should wash our hands and gargle because colds are this winter.
® common @ famous
@ wide @ broad
12 There was such IZ' traffic that we had to find another route.
@ strict @ big
@ thick @ heavy
13 My mother is looking forward to II' me.
@ hearing from @ hearing for
@ hearing of @ hearing to
14  The city hall is IZ' building in the prefecture.
@ the second highest @ the highest next
@ the next higher @ the second higher
15 The novel was II' , so I stopped reading it and bought another one.

@ bored @ interested

@ boring @ interesting
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6 Ifit [ 6 | alittle cooler that day, I would have played outside with my kids.
® had been @ was
@ is @ would be
17 Ken was looking at four books, but ultimately chose to buy of them.
@ neither @ none
@ nobody @ no
518 She arrived at the party than she fell into conversation with old friends.

® had no more @ has
® had no sooner @ had

19 Ryota: Ihave been coughing and tired since yesterday.
Saki: You Izl go to the hospital.

® had better @ are better
@ are good @ had not

1 10 It was getting cold, and is worse, it began to rain.

® what @ that
@ which @ do
i1 11 How II' is the population of Takasaki city?

D large @ size

@ number @ many
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f 12 I must have my suit before the meeting.

@ cleaning @ cleans

@ toclean @ cleaned

(FIRE2] FomMv 1 ~f3) (2B T, MK Y Lok 5 ICENZN O~OD HiEZ i~ %
Frrx, zem| 13 |~ 18 | icAzim b or—oPom, ks, EAICK D HiE
HNLFTRLTND,

11 Jim! Ican’tfind mybook. Do you know where it 1s?

Brent: Oh, I have it. I'm sorry. | 13 | | 14 | without asking you
first.
D taken @ it ® I @ have ® shouldn’t
2 Jill: It’s a buffet-style party, so please [ 15 || 16 | on the table.

Yumi: Thank you! All the food looks so delicious!

® yourself @ is @ whatever @ help ® to

13 Ken: So, what do you think about the music I picked out for the dance?

Susan: , I don’t really like it.

@ with @ frank @ you @ be ® to
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(MR8 3] k¥ aFHAT, TOMV (1~[8) IZ&FA L,

EEHOBRNCHEBTE ER A,

*1vyaccine : V7 F *2 bumps : 24 *3 germs : A

(Paul Nation / Casey Malarcher. Timed Reading for Fluency 4. Seed Learning, Inc., USA, 2017, p. 79.)
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1 ACPoZM (1 ) ICAZFEL LTROENRLDEZRDOD~@ D5 bbb —2mk~,

® which @ that @ how @ as

iz AThoZEf (2 ) ICADEE L THRLEDNREDEZRD D~@ D ) Hvd —oE~,

® on @ with @ in @ at

I3 ATHoZEM (3 ) ICADEE LTHRLENRLEDERD D~@ D) Hhd —DH~,

@ injure @ comfort @ hurtful @ pain

R4 AT OZEf (4 ) ICADEL LTRBENREDEZRD D~@ D5 Hhx b — D18~

® but @ like @ unlike @ so

5 AXXTOZEM (5 ) ICADEL L TRbENREDERD D~@ D5 HhrbH— 1~

® unusual @ often ® uncommonly @ usual

f6 AXTDZEM (6 ) ICADEL L TRBENREDEZRDD~@ D5 Hhr b — D18~

® However @ Aswell as @ On the contrary @ In addition
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17 WD 1.~6. ODXEEALONFICE ~>T-9icT 5701z, 25 |~ 30 | icAzikd
Wb DED~@ D5 bLinbZhEh—oF O,

1. The main point of the passage is to tell the reader about .

the advantages and disadvantages of new medical technology
how athletes will benefit from new medical technology

a new way to receive vaccines and medicines

® @ e

the history of vaccines

2. In paragraph 2, the word “obvious” has a meaning closest to .

@ equivalent
@ compulsory
©) apparent

@ observant

3. The reason the Nanopatch does not cost much to produce is .

that less vaccine needs to be produced
that it needs to be kept cold in a refrigerator

that needles aren’t used

® © 0

not clearly mentioned in the passage

4. According to the passage, the Nanopatch would be particularly helpful to .

people without refrigerators
people with muscle or body pain

everyone

® e e

athletes
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5. In the passage, .

@ only four advantages to the Nanopatch are mentioned
@ no disadvantages to the Nanopatch are mentioned
@ it is mentioned that one needle can vaccinate 100 more people than one Nanopatch

@ it is mentioned that the Nanopatch has been in development for over 150 years

6. The passage does NOT say that .

@ doctors all over the world will be able to use the Nanopatch soon
@ the Nanopatch will be useful for athletes in particular
@ the Nanopatch is a painless way of giving a vaccine

@ needles may spread germs or bacteria from one person to another

B8 =Zmt v VAL KREIET DDAV TED LD kiR E TS XD, £DOHH
L EHiT 80~100 V— ROIEZFETIHR L,

X ORMREIE TSR ARERK] ITHEEITDHI L,
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[MRE1] Mo Xz, o bnZaphiE o ASICEE 20k OMIEZENE W, RHEIZH-> T
FAEIC—EDHF=162N ZIx, 10 m X727/ B A ETE L, EHINEE DK
Xg=98m/s?L LTFORM (B1~/4) I8z X,

MEE B

i1 ABMITFBAWIRIC LIAEEIEN L B2y, bR L DE2D~OD H Lk —DiE~,

D 1627 @ 3247 ® 97.27 @ 1627 ® 1787

2 ABRITEIPUILIZ LTINS 52y RLETREDED~OD 5 b —F~,

[2]

® —98J @ —48]J do1J @ 321J ® 641]

13 ABRTEEHFINYEIC LI-HAFITN 520, Ik bR DED~OD 5 Hv b — 58~

@ —o987J @ —487J @017 @ 327 ® 647J

M4 DERBARISGELE L X, WEROES TN B2y Kbt Rb0ED~OD 5 Lorvh—>

s, [4]

) 0Om/s ® 4m/s ® 8 m/s @ 12 m/s ® 16 m/s
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[(MRE2] Mo XoiZ, 8HTR,, Ry, Ry, Ry ZWNEBIPI NI CX 2 BIRE \CB L=, E=30V,
ABHBIOARKEIIZT40 92, Ry =R, =R; =R, 35L&, ToORW (1~/3)

IZ&EZ X

R R,
—_H
A B — C
I
— R,
L |
R
E

1 R O|EHEITNL B HBEIDREDEQ~OD 5 L b —DF,

D30 @40 @60 @ 80 ® o0

B2 ACHOAMEHITN 52, KbHEYRLDED~OD H LD — D,

D40 @60 @ 100 @ 120 ® 16 O

13 R, Wt D BTV By, HbBHELIREDZD~OD 5 B b—o8~,
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[FEE3] £ 0350m, HARBEN 441 Hz & 725 L5 ICEEBICHAEL TS, FOR (7
1~F13) 128 % k.

1 A EDSEOBMSIENC By, R HERbDED~OD 5 Hrd—DE~,
D 1.54 x 102 m/s @ 3.09 x 102m/s @ 4.63 x 10> m/s
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D5 Hh b, [o ]
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13 ZORDOEFME DN 2 D272 5 IREEUT N B2 HbEUREDED~OD 5 Hhrb—

S,
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@ 7E=7 ® Az
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@ 81g ® 111g

16 7/ CsHgll g 2R LIRA L TS, 20L&, BRBEICLE RIS O FRE

H, EEERIE TR L, bR b 02 ROD~OD 5 Hnb—DE, [e |
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o,

® 50 @ 75 ® 100
@ 125 ® 150
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o 1RUERRE

TDEZDOBEEL LT, bt b DE2 kOO~ D ) Hovh —o@~, 72771,
P OER L
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D3 HIE—DRA,
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—J7, BEAEMO MRIZIE o2 b RUTREb-TERY, MRILE & MEh 5 6% 5
fiEL, AEMPICEZ OGN TWAL R R X —% ATP 2T, AW, 2O ATP O fEIC
FoTHH SN =2V F—%2FIH L TAMGEE 2 A TN D,

1 THRE@ICET R0 5 b, TR IS T 26D L LT, RbEURLDERD

D~OD 5 L b DR,

@ ARN TRV X — 2RI L CHET TR

@ ERNTT X VBB & 8 EHMED LD REHER

Q@ EENTHNL Y T AR Vg ENGEPMEL N L REHER

@ B HARIC LY TV a—2An b T 7 D REhBE

® HEMMIFILIZ L0 2L 31— A9 5 kR0 bR & 1E D TR

B2 FREOICHET k0 5 b, KbiEleboekoO~0n > brb—owEs, [ 2 |

ATP D 2 5DV VEENZESIZ S D3 ADP (272 %,
ATP D 3 5DV VEENFESIZ S D3 ADP 272 %,
ATP DT F= & U VB L OFE G Z T XX — U UG &9,
ATP D77 /v L) VR L DG EZmT LT — U UBREFE LV D,
ATP IZ7 T =12V AR —R L 35D VRFES LI-LEWTh 5.,

© & & @ ®©® O

ATP I 7 F ) U R —R L 350 ) UEERES LTLEWTH 5,
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13 THHADLEOOMAICERT HLED > b, KbEREDEZROO~QD 5 B b —jk
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W5 L bAKRE GRS D@END D,

W5 L bMFEEEKT DN H D,

W7 &b ATP 2 &R 21EFED & %,
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W7 &b TIRERFEE BT DN D D,
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T7 7=V HIIWE A EWHE B ORI ST,
F77—UnbIIME A EWE B O & bR SR ol

® @ o 9

4 ~NuF U477y —VEFALEERICEY, BEFOREEZI LN LI AMOHRALED
HFDHH, HLBEYIRLEDOEROO~OD 5 HixDH—DEE~,

DANFUAET T Y
TV T4 AREZATY —
N——bF AR
AUTNEI =V —

UhrYEsY w7

@ ® © o 9



2022

(R3] koL EZFA, FTORW (1~[5) IZ&FZ L

MNAEIE, 3 DOBHBEREC X 0 RFIEORAZBINTWSD, 5§ 1 OFHEEL, SMTEREE) 5
JRARDIRAZ I TW 2B - (L FHIBGE (RNU 7)) Thd, FRERENZONY T 220 L
THERNIZBEAT D & oMl & MEEI 2 S M AR R R A B D JA A, Wk - 93 L CHERR 2,
Z DA 2 OB TH D, B 1, F2 OPEEREIIO TR L IR RABIEEETH Y,
FARGE EMEIEN D, ZAUCK LEE 3 OB ML, AmEko—FTh s Y /S ERREMITx LT
Fri iyl < BHEE CTH 0, oS tesE (EHRAIE) LV o, BINREITS HIT offiarEaE &
(RIEPESRIZIC SN D, b MUERE YA LA HIV) [TESREICR R (7 ) IS
L, ThailEd s & CrElesrE LRT S5, 20720, o FITITRIENEL FHE L
2RV ERV VIR S, HIV GB35 v 2 56 U S A e 2 o < 2 9,

1 FTRE@ICZYT200L LT, KRLEYNRLDOZROO~OD ) Hinb D~

[o]

ORGRN TR

&

T

® B #ifa @ T e @ NK @

&r

il

z

2 THHOOMEMAZFIE LB TIRE LT 7 FUAEfIERD L, LFDT 77130
7 F U AERRIC L RN TREA SN A HURO BRZELEZRIFIIOR LI b D Th 5, ERT
RLTeZ 7708 1EIHDY 7 F AZRRIC LR EO R fbzR L TnD, ZoLx, [FL
U FraMWT2HRADOY 7 F o8z % Lic s & OKEAREOEERT 7T 7
X, ST RT 777 A~E DS b N, bl b 0aROO~OD 5 H b —o5k

f{
o

100 | / 777 A
w o i
fis L IF7B ¢
o 10 F /
= ~777C
(i oy "7 7 D
o 3 / 77
1} i e
v =29 7E
0 ] ] ] ] ]
0 10 20 30 60 70 (H%)
*
7 F B RE 7 7 F R 2 [nlH

D277 A @ 797 B ® r7r77cC @ 757D ® 777 E



2022

B8 FMEOICET 2ik0 5 b, bR LOEROD~OD 5 Hab—o~, [ 11|

@ FHEMMAEAT DRE 7 17 ) B EREICB S LT 5,
@ 7 —T MIC X 5 EYHIa~DOU B IRV I S N5,

Q@ IFHERIC X AIRIRIROPERRIY, HIRIERZEICHTIN D,

@ JEER R OEMRN T, RRIEREIC I NS,

® Vours U RIS, MlatERE I E S LD,

B4 ATho( 7 )ICEYT2b08L LT RLETREDEZROD~OD H B 5 — D5~

D 5T Q HEMM
@ IEIMmEHEA @ NK fmpa

® ~ LT #ija

15 THBADD & 5 G Z M e 5 2% I BETI R b D 2R OD~OD 5 Hhrb—DiFE,

@ Hefib e @ ZE5URk Y ® FRIRREG @ % 0 ® RS



2022

(R 4) RO EZFGA, FTORW (1 ~f4) IZ&FZ L

& L M DA Z T DR &, = ZICAER T 280 2 G0 X TOEYDOEE Y D
TEREALF—LLEND, FTRICFET I I, A A—L0OFHEL FOKESHIL, GlELRKx<
BfRL CTW\W5, F7z, [IRIFHIEE2 100 m T T L IZB X2 0.6 CIR T3+ 25720, K ¥o4n & Ak
IR A= DDA, AR @mHUC T TR O S,

4000
JR 3000 ik - A
i) SAH
%
#2000
A (7) (g | TR
1000 SHEERIH (€) .
H\F
ATFyS
YU ES
0 . Bz
=20 -10 0 10 20 30

FEHRIE (°C)
]

RI1 TP ofEfiic & > 72 BREESA: Al S biE 72 b DA ROD~Q D 5 Hnh — D,
O ik Q #EREIKE
@ FHIE @ FHHE
® FEHBEIRE ® I H FRERY



2022

M2 Kfo( 7 )~ U JTHTIELINAN T —LDAFROMAEDLED I B, fbiEb)

2 b OEEOD~OD 3 B — A, [15 ]

(7 ) (1) (v )
® LEE LA A A
@ LEE H A4 LA A
® LA A TE A
@ LA A H A4 TE
® RS WA B LA B
® Bt A LA A AR

M3 KT ( 7 )OS I —KlBWTELT 2N EZROD~OD 5 HnbH = DBR, 7272

L, fEOIEFEIEMb2N D LT 5, [ 16 || 17 |
D ey @ =ZIA @ 47 /%
® F—7 ® rrvv ® 27

B4  FHREOTRNDS, MERERLORE CENVHLKIEDN 4.2C LR LEGE, N A —2 0
EOMOBERILETOEEL M mBEIT S & FHEEND D, KbEDREDE2KROD

~OD O L b —DOE,

D k70 m ® 2252 m @ iz 700 m
@ TIlZ70m ® TIiZ252m ® T2 700 m



2022

/=
mags [ 1] ~

[FRE1])] HMOXHITKFHEE 0 2T AECTEREmM[kg] OD/NEREZHE vy THRITFH LI X, T
v (B1~R3) I8z &k, =720, EANEEE g[m/s?] &35,

1 NERREET DR ER A [m] 2R TRE LT, RbETRHDEZROD~OD 5> L —>

Vo sin ® (v cos 6)? 3 (vg sin9)? @ (vo sinB)? 9 (v cos 6)?

Q)
g g 2g g 2g

2 EEAICET5x FAOKEE v, [m/s] & LT, EbETNREDEROD~OD 5 Hve—

", [2]

in 6 0 2gj 2
D vy sind @ v, cosh ® YoSINY cos ® Vo~ siné ® vy“ cos 6
B3 /RO x FEOME x [m ] 1SHBU 5 y Oy [m] 2% LT, bl bo

EROD~OD 5 s,

g g g
=xtanf — ——— x? = xtanf — 2 —xtanh — —2— 2
®y=xtan 2v,y%cos?0 ** @y=xtan vy2cos26 @ y=xtan 21,2sin?6 x
@ y=xtanf + g 2 @®y=xtan6 + g 2

53 X 20 2c0s20 *
2v,2sin?%6 2v,y%c0s?6



—EE (R ERAE©

2022

L
(FIRE2] Mo LS5 FRRICEINZEREm [kg], RUORSL[m], HIOES 5 [m] Db
HEFTERIZBNT, RACRY TR KERERNB BN F[N] ThloikoTc & 25,

QTN TERE L7z, 728, MiRIZS 0 THELZRWE L, EHMNEEE g[m/s?] &
T%, FORW (1~f3) I&x L,

Se——

Fl:ﬁ 1 ~ﬁ:ﬁ 3 (Eﬁﬁ:ﬁ%%)



2022

[RIRE3] Tofv (B1~R5) &z L.

BT RO LD WA LU AN v, [m/s ] TIRBYELS, [Hz] OB % L2278 bl LT 5, Hi
ZV[ m/slE L e x, BIFEEE vy [m/s] THA LU NHEI N> TND & & O
FDH < FORBEL f [Hz ] ZRd72\, f D&, v, =60m/s, f =960 Hz, V =340m/s,
Vo = 5.0 m/s O L X \HBBE M < EBOE DIRBEKOMAADE L LT, Fbil%bo

Z FOD~QD H Hv b —D5E~,

Vo E (REIOMEZIEEL LT)

fo f
>«
Vg — — V)
£ ot SR
® 11; — Z‘S’ fo 331 Hz
) ‘I; n Z‘S’ fo 493 Hz
® I; iZ‘S’ 2 580 Hz
@ ‘; - Z‘S’ fo 645 Hz
® ‘; - Z‘S’ fo 782 Hz
® ‘; - Z‘s’ f 804 Hz
® ‘; i Z‘s’ ) 974 Hz
Z t Z‘S’ fo 1182 Hz




2022

2

KDL HIZ x #HOEDM X2 0.1 m/s THIT L TE723I1E, x = 0.1 m OALE CREEmS I L
TGN HER, A & RO AR CEF KBRS D, t=0s TROAEIC S
BHoT-LEx,t=20s Tx=-01m & x=—-02m DOLEIZBIT Dy FROME [m] O

HEDELELT, RLEDRLDEROO~OD 5 Hinb—DFE~,

& E 3 = 4
3 24
0.1
—0.2 >
—0.3 —0.1 0 0. 0.2} x[y)
—0.1
—0.2
x=-—0.1m x=-—0.2m
@ —0.1 0
@ —0.1 0.2
©) 0 0
@ 0 0.2
® 0.2 0
® 0.2 0.2



2022

18 O LS ICKIHTITREE K [N/m] DiFRz->0 T, Fhil

I9+:‘1

—xp+ A

—Xo

—x5— A

EEmkg] OWIEEEY fF

F72& ZA, HREND xo [m ] 72 HOTH L LT, Z2D%, MRS L7oAE S A[m]
IR zsl»iE-oTt=0s THMZFZEET &, WIKITHIRE LI,

A A A S S

y
A

>t

MoLoiZtih[s] & ysilm]ZEo7csx, Rl e [s]ITBIT D y HFOWIKDALE] m ]

ERTVT7E LT, bbb 0EROD~OD 5 Hnb—DME, [o ]
V) @ ®
Ay Ay Ay

xpt+A Xy + A
—xg+ A —xg+ A
7 > 0 ;s 0
—Xp \ X
—xg— A —xg— A
@ ®
4y y
Xxp+ A
=xg+ A
> 0 >
3 t
/ NEERNN AR
—xg— A




2022

M4 woxEdozm | 7 |~ v | cAnsMiE RoMasbEL LT, Kbi#Ebs

BOEROD~OD 3 bR,

MO X IFEAH 7 AD BISERN L X, Ly XD EASHR A [m] O#AL
NS5 L AEORAROHRICER S, Thik=a—hr)rrind,

FEAHLUX SJLJ

TEHSAR =1}

AF LT EHMN L ADOEAEVHT T ADOKRBTRHT D L, A TIIMAEN
[ 7 ). &7, MBTIEHMAA [ A4 ]|, ThbOXOFHICE > TFEfML > RO/ E
MH R EEICHEORNCE 5, —FH T, VAT ADOE ML AL &, HAORmT

L7 1.

7 1 v

0] SR A Thb I B
@ Tho TR KEZLTRAZS
® b ERA%S WMz 5

@ ER AT ER AT L 570
© Thzan Tho KL TRZ5
® TR THIR W25

@ FHA Tho ZE 570
® THR THIR S L TR




2022

FI5 koS D22 IC AN D BIEOMAE DL LT, Kbl box T
DD~QD > B S —DF~, 12721, 7 —n1 OB O FIER A 9.0 x 109N -m?2/C?,
V5=22t7%,

L]

KDL, x—y FEo (=20, 0), (3.0, 0)DALEIZZNZI + 1.0 COEM L,
EMEENZEE, HA(20, 20) OMEICET D x Hil7 A OBS O S 1%

N/C L2, $7, MAICEKTBEMT VERD,

—-20CPD

y
RA
2.0 ' g
1.0
+1.0¢ —2oc
® *~—>
—2.0 —1.0 1.0 2.0 3.0 ; X
7 A
Q) 1.0 x 108 —1.4 x 10°
@ 1.0 x 108 —9.0 x 10°
6) 2.0 x 10° —6.1x 10°
@ 2.0 x 10° —1.4 x 10°
® 4.0 x 10° —9.0 x 10°
® 4.0 x 10° —6.1x 10°
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(fMRE4] WABEEB[T] Otk CEMq[Cl(g>0), E&Em[kg] DFERLT P 2SN

THEEHMERZ LT D, 728, PIIBGOREBEOLEZZITTWD ET 5, FTORV (81

~Fliﬁ2) @C%%_J:o

M1 POEEIEBOMMT [s] L LT, HbiEhnboEROO~O0 5 Hirb i,

2mm

qB
®?? ——

2mm

mq
2nB

2nB

(s § 2
mq

mB

2 POME#OME LHMGOMEE LT, KLEWRLDEZROD~QD 5 LIvE —DiES, 72

B, HBLUEIXFR FERNICH D &5,

® p @ B
@ MEICEETENORAE ® MEICEECTRINIOERSE
P P
©) @
//4\\P {A*\\P
AN, RN,




2022

(FRES)] KMDOXDIZ, Wrmmfs7.0x107* m2 DY & —|JIRE 290K, ¥E & 2.0 mol DFAHK A
EHLIADT, EARCOEEN0S5kgD L &R M IFIE L, HESEDENIT
1.07 X 10°Pa ThHo7c, EA N AIRDOLNCEIK 95, EHMHEEE 9.8 m/s?, KK
% 8311 /(K-mol) &35, TORW (B1~f[2) IZ&RL

1.0X 10° Pa

!

EXk> 0.5kg

290K
1.07 X 10° Pa

\

BrmFE 7.0 X 10~ 4m?

1 KDWY LT, bl b 0aROO~00 5 bk —oiE,
M 23x1072m3 @ 45x10"2m3 @ 5.6x1072 m3
@ 7.0x 1072 m3 ® 89x 1072 m3

B2 ENZ Tl FHBAKAEZELI-L ZA, IBREMN3I0KIZR -T2, FRFICER h
DERE EHBA~BENL CErE L7, ZOK;, KRN E R Ak LT 72t FE L LT,
b 02 RDOD~OD 5 B b — D, [15 ]

d 1057 @ 1747 @ 221J

@ 3211J ® 642)
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e B
W ~

VBERP A TR OB EZ NS Z &,
FH+E: H=1 C=12 N=14 0O=16

(1] ToXRE TROBFHERO—FHTHL, kD (1) ~ (3) IZHOPVWTEZ X,

a1 2 13 14 15 16 17 18

3 ONa | @Mg | @Al | @ Si ®P ® S @Cl | ®Ar

(1) A F M IR R HREVTHRIZONT, Kb DEROD~QD > Lb

o,

(2) BREBMEENEHKEVTRICONT, KBETLSDEZROO~QD 5 Hinb —ik

(3) MMILHRIZHONT, KbEEIREDEROD~QD 5 B b —o~,

- [

(FRE 2] WHE 1 mol MkF & PUR L THREMRIES 5 & S ICRET IEEZMBER L V), RITRT
B HEAEZHNT, RO (1) - (2) 1220 TER K,

C (&) +0, (K1) =C0, (K) +394kJ
1
H, (%) + 502 () =H,0 (R) +286 kJ

3C (BE$h) +4H, () =CsHg (K) +106 kJ

(1) a3y (CsHy) DOBREERL LT, HRLETARLDZROD~OD 5 Hv D — DA,

[4]

D 574 kJ @ 786 kJ ® 1284 kJ @ 2220 kJ ® 4408 kJ
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(2) EMERIET 1.12 L 07 0 8 e alhBEd 5 & &, T 280 L LCORbise b o
R OD~OD 3 & in b, [5 ]

D 5kd @ 64 kJ ® 111 kJ @ 120 kJ ® 220 kJ

[BIRE3] MO L HICHAEN 6.0L DA AL 8.3x10* Pa DZEFHE, AEN4.0L OFZ%EBICIX
5.0x10*Pa DEEENA->TWD, KD (1) ~ (3) &z X, =771, EEIZ27C,
SHEEH R = 8.3x10% Pa » L/(mol - K) &4 %,

HIBA W26
=%
6.0 L

8.3x10% Pa 5.0 X 10% Pa

(1) avy RN RECOZEOYEREL LT, RLEURLDOEROD~OD H Hve—

DEA II'
@ 0.2 mol @ 0.5 mol @ 1.0 mol @ 2.0 mol ® 5.0 mol

(2) a2y 7 ZlWTRAREZEG L, HEN—EDLTEROSELLT, kbERLO%E

KOD~OD > bins O,

@ 1.3x10*Pa (@ 2.5x10*Pa (@ 5.0x10*Pa @ 1.3x10°Pa () 2.5x10° Pa
(3) BARKOFHHFRE LT, BLBEYRLOEROO~OD S bid D,

D 28.1 @ 29.1 ® 29.8 @ 30.5 ® 31.4
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[FARE4]) Wl U v ADKIZKT HIAMREEIL 200CT 32, 60°CT 110 TH5H, KD (1)« (2) IT&
z X

(1) 60°CTHlEEA U v LDEFI/KIRIE A 100 g O<K 272, ZDOL ERMEL TWDIEIEA U o L
DEREE LTRLEDRHDEZROD~OD 5 bk —o~, [o]

D 32 @ 52 d 64 @ 82 ® 110

(2) (1) OKEERZ 20CITHHA LT, ZOL SITHITHT 2R ROERE L TR bEY)RH D

EROD~BD 5 b oA,

D 15 @ 28 @ 32 @ 37 ® 42

(FIRES ) fik & oA RIAMED 14 RICET BIATRTH B, KO (1) - (2) I L,
(1) Bk EZDAWON TR TNEEDEZROD~OD 5 b —oi~, [ 11 ]

HOKERIT I A T,
FHOBEKILI R AT A ALIEIND,
—BALIRFIAKITET T < EA - BMEOKAKTH D,
BnidER e L<HL, ERIHVWHND,

RFT A EOMEFEZFD, toOJRF LLEHEGEOL D,

@ ® © ®© ©

(2) A HFZLZDIAMIONTERITVEHEDEUDOD~OD 5 b1 b — R,

A FTHGE T TR DOWRIZZ S FET H0HTH D,
L D 7 A FEOBKRITKGERICHN SRS,
TAFRIEAYES L ARROMEEL HHOLER-RTH D,
U T TOVITRCRAL, WAERE LTRSS,

ZE b A RITE R TH D,

© ® ©@ ©® ©
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[[IRE 6] Ag", Cu¥, Fe*', Zn?, Ca® 5 FEDOEEA 4L 2 TR AWEN D 5, MIRTHIE
TEA LT DOGBEEITo T2, kD (1) ~ (4) 1Tz K,

B AR YE
AR

FHIEMEMZ 2

| |

| mA | | 2EA |
| GittkEEECS
| |
[ mmB | [ »mB |

AL, BHEENZ S
TVEZTIKEIBRICMZ B

| |
[ wmc | | »mc |

(1) WA L LTHBETCXALRBA A NTHONT, RHERL0EROD~OD H Lok —

S,
D Ag* @ Ccu* ® Fe’* @ 7Zn* ® Ca?

(2) WEB & LTHBETX ALBA A NZoNT, Ryt 0EROD~BD 5 bt —

DN,
® Ag* @ Ccu* ® Fe* @ 7Zn** ® ca?

(3) MR COEE LT, EbiEhnborkoO~00 5 binrb—oME, [15 ]
O e @ B ® 1t @ Hibts ® ik

(4) HIRCICEEND 2MOLRA 4> DH b, —FEILEE LTHMET 5 010 LB 2RE

END, EHEYIRELDEROO~OD H Hivh D,
O e @ wifbikE
@ LT v E= T LRI @ ERIZAKE LT b U T LKA

® SEELTE=TK
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(FRE 7] MIIAIEEW ORI EETH D, KO (1) ~ (4) IZFZL

ANV YL FANEB RULEC
_ &
Lkt ﬁ‘z»\“—fz'c\\bu%i@
(1) BEEREICANDIWE A DFEENL LT, RLEYREDEROD~OD ) Hinb— D~
@ w2k @ LAl Q@ ETA| @ EEE A ® A

(2) WIE BICFIHET 2B L LT, HRbETRLDEZROO~OD 5 Hind —oF,

D IkEEAEFT Y T A @ HikFrY 7L
Q@ LV vL @ H{HLT A
® Yv—xfaK

(3) WUV CICHETHIHWE L LT, HbLiEWRbDE2ROD~OD H Hinh —OiE~,

D REEAET Y T A ® HikFrY 7L
Q@ L H Vv @ H{LHLT A
® V—FAaK

(4) 43130 CxHyO, TEHEINDREL 63 mg #58ERE L& 2 A, “FbxR%E 132 mg &
K2T mg#AEUT, x &y DfAGbEE LT, HHLEUARLDEROD~OD 5 LD

—OE,

e ® 0 o 9
S
S
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(BE8] N BUERA bALEMITHOVT, KD (1) - (2) ITEZL,

(1) kOLFED (7 )« ( A4 ) ICADMHBEDELELT, KbEURLDOEROD~@
DD BB DT,

RPN BIT HREBRFOERL, —FLoo8EEaky (7 ), _oPUB
OREFIIIEFICLZELTBY, (4 ) ZERILIZKWEWVWIRKERD D,

(7)) «C 4 )
V), B IR
@ Fuw LS
® U IS
@ A EHES

(2) 27 CHO TR INDEAMITIE, RUPUBE b OMEREENN Db D0, K
b2 H D ERDOD~OD H B b DN,

D2 @ 3 O @ 5 ® 6
[MREQ] %k (1) ~ (3) DRERIZELTIERE S HLAEmE LT, bR bDE2RkOD~
O HLb—oFT oA,

(1) BATHIFE SN AR T, AR R L, FERRHICIC 7o b - SR
EHEICHAVLND,

(2) EFLDOERGTHY, % DhiE 2 MA TINET 5 LGNS U CRED I 5,

(3) FHINEATARSH, BEOEWVICEL > TTREEICHEESN D, BILAROSZ0EICH
HEns,
® RKYVx=FLo Q@ RVAYTLv
Q@ FAnm 66 ® v=mv

® #X7 ULl ® T NEtE
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wans 1] ~

(1] koXFEZGA, TORW (B1~f4) 282 L

EEWEORTRBEZLEENLIDOIEX (A ) THY, MIEOEED 65~T70%% 5D 5, K
WTEZVWoR (B ) THY, 15~18%% L5, MidIZHEE TR LYo Tnb,
JE 2R+ 5 o) ARBEOIE “EBI2IE, HEICLST () ZOEETHHIB LT WHE
I LIS WIEIZ T bivd, FOFE £ CIEIEE HE 2 UIC < WERREOWE % Ml
SMCHIET D L & LT, B « (v) REENIE - /a7 E2d 5,

1 (A ), ( B ) IZYTUIEAIWEORAESDLEL LT, BLiEetozakoD)~6

D3 B bW,
( A) ( B )

0) K iR

@ Vi 2Ry E

©) LZAVA K
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® fig'd K
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2 THE (7)) ([2OWTC, EEREZI LIRS FOBEZHRD 72012, UTOEREZIT-

3

fil 4

77

b OSRMERE, WRED SRR 2 BHAKREZIIAEKOWT IO KER (A~C) LZnE
AURBFIL T 10 S S /72 & 25, FRMEKITIBKEHE P CLLTF O L 5128 b LTz,

(A) BE L T L7,
B Zboblhroiz,

(C) Wi L7z,

K (A)~(C) DO#lAEDLEL LT, bEURLDEROD~@D 5 B H — D~

[2]

(A) (B) (C)
©) 10% 4K 0.9% K B K
@ 10% &K B K 0.9% K
©) 0.9% K 10% &K AR K
0) 0.9% K B K 10% &K
® REK 10% FEHK 0.9% &K
® ZREK 0.9% K 10% &K
THE (1) 1o T, EBEDRBDERDO~OD 5 Hnd —DFE~,
D IrvTaAF @ T/ ® rra—x
@ mk ® sk

TR ()BT AR E LT, HbENALDEZKOD~OD 5 HLinh ZDBR, 7277

L, fEOIEFFITRMDR W,

R 7RG %,

MR DT 2 1 5

F v FNVBEET D,
REABINE > TE kT 5,

RSN D AV T AA A B HIERNICED AR D,

© & ©@ ® ©

L4 L5 |
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([ 2] PCRIEIL, DT 27 DNA b L2, ARBE N T DNA OFFE DR T 2 KEIHE T
LFETHY, BISFHAHZ LRSI O 72 IV b5, PCRIZEIZEALTTD

Gil

i 2

vy (B 1~f4) 1282 X

HE S 72 DNA (8#8 DNA) & 77 A ~—LISMZ, PCRIEICHLEZR S D DOMAE D

LLT, BB 0EKROO~OD 5 bk, [6 ]
® DNAKRUXZ7—F U

@ DNAKRUXT7—F X7 VAFR

® DNAKRIU AT—F¥ — il

@ RNAKRY AT7—F U R

® RNAKRY *F7—F X7 VAT K

® RNAKRY AT7—¥ —— fiilEE

PCRIEIZHWHNARY 2T —FPOMWEOHAELEE LT, RbEUAsL0E2ROD~

O > bLhb—DEN,

R CTEMEZ 9
R CTEMEZ 9
R CTEMEZ K 9
il THIEEZ Kb
il T HIEEZ Kb

V)
@
)
®
®
® @R THIEEE KD

WSS Lefastd

—— FESHE 5 6 3 TR SES

BT CTHROIFELITEHL
WYY LEHKESED

— HESHEZ S 6 3 MRS ED

BT CTHROBIFELIFTEHL
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fEl 3

4

PCREZHWT TR R T H 5B ORI O—HMAHEE Lo\ EB 2 T\Wb, BN,
HR G DOBEICH & 72 5 720 OSHOEFN O 2D 5 AR, A% 8" Kbl & 72 B 1A X 12
RL7ELOTHY, EEOBLBFEINIZIZOS, 3 KnllcZNZEN S HIZHENTND G
DETDH, MPOFSFIFIREHRGRE 1 HFEL LT EEOEEOFLZTHY, BTHOERFIX
FRCTRLTWD,

5" --- AGGCTGAGAACGGGAAGCTTGTCATCAATG

Z DE ORCH Z PCRIEIZ & - THIE T 5 7291,

V)
@
)
®
®

PCR % VT 1 01D K DNA % JCIlZHEE 21T - 725 A

2?0 3?0

-
-

-—’
e ——— ==
—-

AGGCTGAGAACGGGAAGC
CGGGGTGAACTAAAACCT
CTCCAAAATCAAGTGGGGC
GCCCCACTTGATTTTGGAG
GCTTCCCGTTCTCAGCCT

—fDOT TN ~w—" BN LT, T4
<~ — OIS Z, 5 RBEISEMEIERD LR LD E LT, HbEY L DERD
D~OD > LINHLZDEBR, 72771, fEONEFIZR bR,

-
—

L8 [[o|

, EMERICRSD—K

84 DNA 23015 T 100 55 F-LA E & 72 B DA% A 2 4 & 72 50, bl d 0 x ko
D~@» 5> HLib—oiE~, 7272L, PCR MIGITHA RS TITODR D b D LT 5,

Q & @

2% A7 v
45 A7
6 VA7
8 %A

@ ® O

@

3VA 7L
5947V
7TYA T
9% A7V
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(FRE3) RO EZFA, FTORW (1 ~f4) IZ&FZ L

F—F D UIEIATER SN, EOH AR L7220 bk IS5, ZOmiE CHENIZEDY
RENTA—F AT —F ks 8B R E) 20 Uikt~ St s b,
DA —=F L WEL X EDRENED TS (A= ORI IIEN AT S, A —
FoozFED (A ) EITRL, HEMERS o) BEAHEMEICHEE LTS,

1 (A ) 1Y TITEDEME LT, RLEYNRLDEROD~OD ) B — D~

L]

@ @ fEX Q fHE @ &1k ® % kLA

Rl2 THE (7) 1L T, A= dmty o378 (HEHEER) 02 < ITMfaEc & o
EVTHESNTWD L EZDONRZ YD, Kbtz XToQ~0nD 5 B —>

o
£ TE{) T
¥
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n
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A2 il Gl A2 il
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B3 THEE (1) 122\, ShEMNHLAMROUAFZEI0 L, FAOEROEY 024 —
FUUOEGEELERS R ~OT, bO—FHOUY NIiEA—F v U AT ERNE
K C3 #2007, —ERE, ZXF CJ ~o4—F v U BEIOG 8L 4 —F
VURMHT A M X o TR, 22k, U0 H LUl OSh3EE EofrE & 7w, MH
A B TR, Rbi#EYRHDEROD~OD 5 Hin e —o~,

A
MEHRY A

Y ERS

\

o

B
]
1

F—FUBRHETAL .+

LHUZ K> TRBET 5,

HHOH T D,

B LI TMICBE T S,
HEHOLELHLOHFMICHLBETE 5,

B M EBBO TG AITEVICERRTH 5,

@ ® © ®© ©
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B4 TFHRIE () 00T, EEMRb7e MO 2 2 KTA B T2 0% 0 BRI B
AL LT, R bEEE b0 EKOD~OD 5 bib— o,

2O T (M) o R MEdE S BB 5,
2O T (M) o E2MEE S TICEITT 5,
2O Ml (M) o R2mE S BRI 5,
2O A (M) O R2ME SR ISR 5,
EO M () o EMEE S BRI 5.
EO M () o EMEE S ISR 5.
EO M (ZE) o ESNE S BRI 5.
o Bl (ZERD O EIH S FICEITT 5,

Q ©® © ® @ ®

®
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(fRE4) RO EZFGA, FTORW (1 ~[4) IZ&FZ L

& % —EOHIRIZ AR T 2 FFEEROEE D ZEEEEE W D o BIREEZ AT RO 216 I,
FEAEMIBREECZ O/EM ORAR R A/EASCRERIBIR A2 K L TR Y, ) 3 DO 1FE
T2, 7, EEROKE S&BEMAFZERLY OMEE TR L O EEREEE VD, @
RBERE OHEEIEICIE, KENE & ) B FHEDTET D, ERREA KT 2 E KO E 3 8
LR E DS B < 72D 2 & 2 EEEEOKE &0, TOBifEE2ERT 7 7 7 KO
() BRI & VD,

i1

fi 2

THERER (7)) IZHOWT, EEHED 3 SO DA TR & £ Dotk a R~ A OMBE

L LT, bR EDEROD~OD 5 HHxEH— 1",

© @ & @ © O

Lot ———— RAAF
®Lhofm ——— FURR
—tkotn —— X—
—kEnf ———— BYARY
A i A4 K
AN Vi) 7Y

[15 ]

TR (A IZHOWT, ERTEEE ORE IR EMEEZ AWM OMAEDEL LT,

ROLE 2D 2ROO~OD 5 H2rb —DEEN,

© ©@ & @ ©®

TUYER -+ XA b PR
TUVER - EARAR
AHEY - EAKRZR
A5RY - AR

TF - ZUHE

7F + EXwA b huR
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RI3 T (AICHOWT, FEEEEEZH VT TROL I v /) AF a3 vOEEEOHEE
1T-7,
1. EREEO G & D EDOEIR 2 /T 5,
2. FNEFNIZZTFT ANAS » FTHEFHZ ST TH & OEEEHCRET,
3. LIS M EZBW TR SRR RDITHRE D Go72%, N1 OFFER UK
BT, bOBOEREHET D,

4. BOMESNIMEED S B, FEEBOWIEEOEIEGEZ S &2, EEOMEKEHEE
T2,

L LT, BHORETITAICO Dy ) AF 2 73 f# Sz, 2 [ HOMETIE 6T
DYx ) AF 3 IS, 2055 2LAERS TV, Z ORWEBICBT S Uy
) AF 3 vOEEEE LT, RbHEYRLDEROD~QD 5 b o,

D 6 @ 8 @ 10 @ 12
® 22 ® 24 @ 48

4 THE(V)ICONT, vavda vzl 2o THE LB R ORI
ZAb AR L RII# L LT, H&bEIRLDZKTOO~OD 5 Hinh—OiE~,

e —
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(BIRES ] RO XLFEHE A, FTORV (B1~f5) &z L.

BB LI, RENICE EN DA OXSLEEFORIGE NS, N—TFT 1 - UA LT
OIEANZ T, HAEM OB T A, a DBFEFHEE TR ERTL L LRy, 72721,
ZHUTIEO)—EDERMENULETH D,

TRTOAEMIE 1 SOMEICHEKL, BEHWEE LTDNAZFIHAL TS, H2EMRICE
V% RiE OBAR T ORISR & i35 SR THHIEWRE O b b, ZOELFBE(L
T HHE DM HOWTIE, EERMEL FFOEB AL T 2HEL (A ), EE1ToA
v ha Ui, WARSIOZ LT A HETX (B ) HEREHL NS, 72, mRNA O
a RUACEITH 3FEROEREIL, 1FB L 2FHOEKICHAAZT2HEIX ( C ) Z&N
2, BUETIE, ZRER, BB, ( D ) 2#bLICLTHEEDO LI ARFHINL TV,

1 (A ), ( B), ( C)IZYTEEFAEAMELELT, HLEIRLDEROD~OD 5

Bind O,
( A) ( B ) ( C )

@ N P P

@ U e BN

d T LA B

@ D AN B

® FEE U H

® U T SEA

iz (D ) ICYTITEDEMELT, KbENRLDEZKROD~OD 5 Hhr b — D~

TEY=XT 4 vV
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I3 THES (7) OELEZHNT, R bDEROD~BOD 5 HLbZDBR, 7277 L, A

i 4

fE 5

DNEFFERT D720,

@ ® @ ®©® 0

HARER M) <
TaRESBENTHS,

HH 2R A Z S 5,
GERBE N —EDEIGTAL S,

EHD O OBHSLER~OBALR D 5,

[ 21 || 22 |

b O OFEF 2 AT BB T2 A, AT 2HMELE A2 a T D, 2O

W TH R 2R T O D AA © Aa -
~QD O L b —DES, 2L,

aa DR LELT, KbELRLOEERDOQD
Z O TIIAN—T 4« U A L7 OERI DR

LTWb, £77, A, aDi@izsrHELZZNEN D, ¢ £ T5 (b + ¢g=1),

® pipgiq

@ pidpg: @

Q pipg: g

® p:2pg:q

® p2:2pg: @

[ 4 ORI W THE A & FEOH T OB HE « fifi= 84:16 Th-oTz, =
DEMNZ BT BRI T A OB (x) LHEHEADORTO S L TEIGFRA~T o OfEk
NEDDEE, K (y) %ICONWT, HHEDRLDZROO~OD > b —o8~,

(x) (y)
@ 0.4 48
@ 0.4 57
® 0.4 62
@ 0.6 48
® 0.6 57
® 0.6 62
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1 1
W1 EOEH a,b kLT, FLvyTEns, &bEDRLDOED~
i FEHa,biZxt LT a+m+b+m EHELWRIEEND, KbEEIR D ED~6
D 5 B inE—DHA,
1 2 Va++b Vab 2\/ab
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M2 oz L, Bb#ENARLOEZD~OD 5 birb D,
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[MRE3] 2WBIE f(x) = ax? + bx + ¢ PIROFHZT =T X 5 7258 a, b, c DAL SBIS, HED
\ZEDEMENMT-T 2 & AR &,

A1y =f() DT 7 (x, y)=(1,4) ZEELT5,
2 REX F(x) >0 DEERIZIH Lo 87255,

X DMET TR ARRERRl ITBET L&,
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(4] Txhisd22E, 150MPENENELV] Z=ABOERFREETIERY, 22T,
BC=B'C=a, AC=b, £CAB= eaiEu\r“u\ﬁ:EﬂEm:/\Hf IRV oD =M,
AABC & AAB'C % FIZR LTz, Ty (1 ~f6) 128X T A7l S & X,
2B, MHIZE LU ABICEA LEERORTH D,

ACBB' W% =M THHZ &, 2ZAHCHREATHHZ b, <IC

c= 26 |- 21 ], =2 |+| 21 |cx5.c 2oL TS

2 UHTBRAIIHIZIE, x—0)-(x—c)=[ 28 | ThHBH, ZomDEEET S L

w2—[ 20 Jx+[ 30 |=[28 ] mion, chigdabs [ 31 | cas.

5 1 CABHEL AT LN, bR S DOED~OD 5 Hirb—o,
@ asind @ bsind @ csind @ acos@ ® bcosh

R 2 A B2 RUL END, bR b DED~OD 5 Hirb— DB,

— b2 cos? 6 Q va%—b2cos0 ©) va?—b?sin?26
b% —a?cos? 6 ® b2z —a2sinze

ik 1A DY s E T I S, BB b DR D~BD 5 B e — RS
Do @1 dc @ c' ®c-c
RS 4 ICA BN A RIE ENAs b EEI7 B DED~OD D e — A,

M 2asin® @ 2asin?0 ®@ 2bsind @ 2acosb ® 2bcosb



2022

¥FT - AOBBEIZROR—IzHo x4,
(ZDOX—=VIFHBICER L THEWEEA,)



2022

P 5 CA DS AR RIT END, B b HERHDED~OD ) Hd D,

@ b2z — a? @ b2cos? 6 — a? @ b2sin26 — a?

@ a? cos?  — b? ® a?sin% — b?
e [[81 | iAzms iz s, BbENDRLOED~OD ) birb D,

D = FEHoE @ FEsLER @ RILEH
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11 Drinking coffee in the morning is a part of his daily routine.
@ strong @ heavy
@ deep @ thick

12 Sheisin the IZ' of checking her email before she gets out of bed.
@ practices @ drills
@ habit @ trial

13 I have gotten II' him since we met at the campus festival three years ago.
® match with @ along with
® do with @ well with

14 As a matter of IZ' , she has never seen the movie.
D fact @ truth

@ real @ actual

15 Heavy snow stopped the train II' getting to the station on time.

D to @ in
@ of @ from
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1 6 II' a ticket, I couldn’t go to the concert with my friends.
@ Having @ Having not
@ Had @ Not having
17 1didn’t have a chance to go to the store they were having a sale.
@ in @ when
@ at @ by
18 We were in rain while sightseeing, so we just bought souvenirs in the store.
@ took @ caught
@ got @ had
19 IwishlI IZ' harder for this test.
® had studied @ have studied
@ would study @ study
f1 10 I am not in the interested in the new online game.
D least @ last
@ all @ Ilittle
111 We II' submit that report by 5 p.m. yesterday.

® must @ hadto
@ need to @ would
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fdl 12 You should choose a kimono colors you like.

@ that @ whose
@ what @ which of

(FIfE2] Ty (B1~[3) I2B\T, MFENKY Lo L I IcENZN D~BDHFEZ I~ %
fmex, | 13 |~ 18 | icazimmetor—oPoma,

11 Tom: Do you know what’s wrong with Harry?
John: I don’t know, but he’s [ 13 || 14 | a ghost.

@ if @ acting @ he @ as ® saw

12 Mark: What E out for dinner tomorrow night?

Yuko: I'dlove to! Where are we going?

@ going @ do ® to @ say ® you

13 Mayumi: I'm sorry, Helen is not here at the moment. Can I take a message?
Stephanie: 1 [ 17 || 18 | would let her know that Stephanie
called.

@ appreciate @ if @ you @ would ® it
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Smartphones, tablets, and computers are now commonplace in many homes. In fact, in
Japan, almost 85% of people ages 13 to 19 own a smartphone, and that number is over 90% for
people ages 20 to 29. So, it’s hardly surprising ( 1 ) these electronic gadgets*! are quickly
finding their way into classrooms. Butis it a good idea? There are both pros and ( 2 ) to using
digital devices in schools. Here, we will take a look at some of the advantages.

First, as computers and other digital devices are more widely used than ever in workplaces
today, it makes sense to introduce them into the education system ( 3 ) the businessmen and
businesswomen of tomorrow will be prepared when it comes time for them to enter the workforce.
In fact, one could argue that not introducing such devices into the classroom would leave those
students not fortunate enough to have access to such devices at a disadvantage because their future
competition will likely be very familiar ( 4 ) them.

Second, smartphones, tablets, and computers enable students to have a world of information
at their fingertips. What would otherwise take students five or ten minutes or longer to hunt
through pages and pages of text could be accomplished in a matter of minutes if not seconds,
leaving more time to spend on other things. Since students can already look up information on an
app *2 or online outside of school, why shouldn’t they be able to do the same in school? Why spend
minutes leafing through a paper dictionary just to look up one word when you could simply ‘Google
it’ or look it up on an electronic dictionary in a matter of seconds? The time saved could be spent
(5 ) new information, so students would be able to learn more in the same amount of time.

Third, people are more environmentally conscious than ever before. The average school uses
around 2,000 sheets of paper a day, and this isn’t even counting the paper used to create all of the
textbooks! To a large extent, tablets and computers can be used in place of paper, and digital
textbooks can be used ( 6 ) traditional paper textbooks. This would greatly reduce the amount
of paper used and help save the trees.

You have read some of the reasons supporting the use of electronics in the classroom.
However, this is only one side of the story. Can you think of some disadvantages of using

electronics in the classroom?

*1gadgets: H¥= v kN, /MY app: 77V r—Ta v
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1 ACPoZM (1 ) ICAZFEL LTROENRLDEZRDOD~@ D5 bbb —2mk~,

D to @ that @ when @ Dbecause

B2 AThoZEf (2 ) ICADEE L THRLEDNRLEDEZRD D~@ D5 Hhrd —oH~,

@ against @ disadvantages @ minuses @ cons

I3 ATHoZEf (3 ) ICADEE LTHRLENRLEDEZRD D~@ D) Hhrd —DE~,

@ sothat @ Dbecause @ in order @ which

R4 AT oZEf (4 ) ICADEL LTRbEYNREDEZRD D~@ D 5 B 6 — 1~

® on @ for @ with @ by

5 AXTOZEM (5 ) ICADEL L TRBENREDERDD~@ D5 HhrbH— 1~

D tolearn @ learned @ learning @ having learned

6 AXTDZEM (6 ) ICADEL L TRBENREDEZRDD~@ D5 HhrbH— 1~

@ dueto @ instead of @ in addition @ in contrast
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1. The main point of the passage is to tell the reader about .

the advantages and disadvantages of electronics in the classroom
some of the benefits of using electronics in the classroom

how much time students can save by using electronics in the classroom

® @ o

how eco-friendly electronic devices are

2. In paragraph 2, the word “argue” has a meaning closest to .
@ fight

@ ignore

@ say

@ obtain

3. In paragraph 3, the phrase “at their fingertips” has a meaning closest to .

@ instantly accessible
@ on the tips of their fingers
@ out of reach

@ using their fingerprints

4. According to the passage, one advantage of using electronics in the classroom is that

most students own a smartphone
it takes less time to look up information in a text than it does to use a digital device

the average school uses around 2,000 sheets of paper a day

® ©@ © O

less paper is used
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5. According to the passage, using electronic devices enables students to .

learn more
learn less

learn the same amount

® @ e

save money

6. The passage does NOT say that .

® most people in Japan ages 13 to 29 own a smartphone

@ being able to use digital devices will make students more competitive when they are

looking for a job
@ using electronic devices in the classroom will reduce the overall amount of paper used

@ 2,000 sheets of paper are used to create textbooks
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[(ME1] KoK, BEm OWKER, IXRTEE kK OBRNNTRAIZOD S TWD, BEIMEHEDK
XX g=98m/s?, ZEXIEITCMERDORKE I FIMETELH0L LTFOMY (B1~FM
3) &z X,

Y
v
X

=

L 20 HWOfE

0000

1 WROEE3.0x1072kg, HAROEEINLDOMNI15x 107 m THo7- & &, IFhnidhn
R O By, bl b0 ED~OD 5 Hnb—DME,

® 1.04 N/m @ 1.67 N/m @ 1.96 N/m @ 2.34N/m ® 2.96 N/m

B2 WKROEE40x10"2kg, M1 3R 51E0 (FREH=484N/m) DL, 2DEHN
DALENGEE EREIZE S A ZTFD B, B2 z213727, h=10%x10""m & L
T ZHE T LIEMER S EVOALEZEIE T 5 & X OMI TN B2 kbbb o
D~OD 3 B b— oA, [2 ]

M 1.1 m/s @ 1.6 m/s ® 2.2 m/s @ 3.3 m/s ® 4.8 m/s

I3 RI20&MEDL &, FROMOBEKRICRS & X, BKOESITNL by, & bEER SO
2Q~OD 5 b R, [3]

) 0Om/s @ 0.50 m/s ® 0.90 m/s @ 1.1 m/s ® 1.6 m/s
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[[ARE2] DX oI, BEOH 28N LICEEm OMIENS 5, & & MR ok EERE A 1,
BEEREE o, EONEEORE S %2 g 215, HELHKROKE SRR O PEIT
WTXHH0L LTTORW (91 ~4) &z X,

1 R FHIEL TWdE X, MR oL HIEEEomE I ENnd, KbEdtozd

~OD > B b DO,
® g0t L LEARNEE: ® HEICH LT EE FHE
@ RHEICI > T B ® MR- T
Rl2 WELH) N 2RTOE LD, bl HOED~OD 5 bbb, [5 ]
® mg sing @ —mg sin6 @ mg cos6 @ —mg cos6 6 mg tan6

B3 MEOZD-VRELTDHEO=0, DL EMEPRANCE > TT Y M L7z, i EER

Hou BT ORI LD, BbilR b 0ED~OD ) B b —ME, [e |
® sing, @ cos 6, @ tang, @ ! ;
tan 8, sin? 6,

R4 WIEOMEEZETOE LD, fbEERLDED~OD D birb— DR,
® g (sind —u' cos6) @ g (i sinf - cosd) ® u (sinf —gcosh)

@ m (4 sind —cosH) ® m (g sing — ' cos6)
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[FRE3] KD X HIT, HI 340 m/s Tl EH %, FZl t = 0s (23T D& x TOZEROENM y &
A9, PO (B1~[38) IZ&FZ &L,

VAR
/ >x [m)
° \
0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 4.5
B COFEOWE TN By RLEERLOED~OD S b b o,
® 1.0m @ 2.0m ® 3.0m @ 4.0m ® 50m
2 COFEOEMTIIN by, BHEDRLDEO~OD 5 b b~ [o ]

MD29%x103s ©@32x103s ®59%x103s @64x103s 6 7.1x103s
B3 ZOHEORBIKf 10 by BbiENR L DED~OD ) Hindb— R,

@ 90 Hz @ 170 Hz @ 340 Hz @ 440 Hz ® 540 Hz
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pSVR
{53k
iR ~
VBERP A TR OB EZ NS Z &,
JH7&: H=1 C=12 N=14 0=16 Na=23 S=32 (Cl=355 K=39 (Ca=40
[FARE1]) Tofvy (1 ~/10) 2%z X,

1 BB EDMILEZD STeDIT VBN &RII L LT, Hb#ER b0 zRko0~00

SR/ Rt
O e Q@ [k @ VU e
® vk ® 7AaLEUHE

B2 ROWEOHAEDLED I B, EWIRFBARTHL LD END, Kby b 0EkROD

~OD > HLnH DN, [::]

@ SREKER @ Hfn & Hgh Q@ mFLAY
@ bk &M ® —mafbikE L ERbR#A

B3 REORNMAKE Y LTEARSLEDIZEND, HRbLEREDEROD~OD H HHrEH —oi%

:

O Brokk Q@ ETDHK Q@ FETDEK
@ K& ® JE - OFFOEMN DM

2.
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B4 CEESERONTIEEND, R HHEDRLOEROD~OD 5 bbb — O,

D K @ =—FLv Q@ AHv
@ 7oF=7T ® ==

BI5 2.0 mol/L ®FifE 100 mL & 5.0 mol/LL ®FilE 50 mL {4 L, ZHucKkZENx <,
1.8 mol/L DHiita >< % & T ITWEA KM mL 73, & bEdR s 0E2ROO~0D 5 H

D, [5 ]

® 50 mL @ 100 mL @ 150 mL
@ 200 mL ® 250 mL

6 —MMLIRK 28 g LR 3.2 g R RICEUBS T L &, ER LIk L 78 o 1 KR IR
DAFHIEERE T L A R bEYAELOEZROD~O0 5 birs o<, [ 6 ]

® 1.1L @ 1.7L @ 22L
@ 28L ® 3.4L

7 0.1 mol/L ®AEELF N U 7 AKEK 100 mL IZ/KZMZT10 LIC L7, 2 OKEKD
pH < B2y, bt s 02 KkOD~OD 5 b b — SR,

® 8 @ 9 d 10
@ 11 ® 12
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fE 10

ROEWD S B, WER ORI R b RE NS DOIXEND, Kbi#EEZREDZROQD

~OD > L H DN,
® H,SO, @ H,S Q@ AgsS

@ Ss ® NaHSO;

ERBEBIZON TR TNBEDEROD~OD 5 b b2, [o]
O AamciEEe)n, EMTIErniEx T,

@ (A UMHEFDOKE 2EBITAMN, NEREBIZIEMICHNLND,

@ HEEMICIE, AR, EMICHZE WD

@ WBFEMTIE, AFIIRELSh, BETETIND,

® ~oHUEEMIT, AMRICHE, EMCE b~ T rAV) NS

BERARENE L BMREMEN & IR B REWVRBIT LN, BOREDEZROO~OD 5 Hin
DEEA

=

&

® 4 @ 4 ©)
@ & ® 7AI=A
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A= R

fpEde | 1 ~ 1 20

(FARE 1) ROLEZFA, FTORW (1 ~[5) IZ& XL

HIER EICIEFEHSOHRED X 9 2 B2 2B 21T T <, R L TH - TH miR-CMmFED Hils,
FEKBEDZVHUERIE & A E DR L2Vl Ehkx REEN B 5, 20 X9 REEOENOH
T, T2 o ZEEERAEM DB AER L TWVD, oEMIEERELR R ON D —FHT, H@mttd Ao
nbd, Zhix, BGFETH2TXTOEYNILEOHLENGEL LIz EBZ 2N TWE, ZodhE
OMINE, BN 1T EOME T TEREMAEY TH o2 B LN T\ D, ZOEMIT oL
PO E Sh, ZIhLEEAEMICHELL, &OIZEEOMINIC X > TREDSER S 5 oM
B LT L EZ BT WD, 20X 5 12AEME, LB EHER L RN SBREOEITS T
TEREbE L P C& T, 2 LT, AWOEbIc L SEAENTEZEEFRE (7 ) &,

1 FTEE@IZHONT, BUE, ARIRST6H, obD LS THLEYOREITELZ L

N BVBBDM, RbEYRLDEROD~OD 5 bR,
® #9 19000 F# @ %19 @ #9190 HfE
@ %9 1900 Jfk ® #J11%9000 Lk

2 THIEBOICONT, TXTOEMICHEL TALNIHHICEE LBV D ZKROD~OD
5 D, [2 ]

TRTOEMITMIEN D TE TN D,

TRTOEMITEENE L LTDNAZ S > T 5,

TRTOAEMITE LR U E b SR E>< 5,

T RCTOEMIITRNVF—DOZITE LI ATP 28| H LT\ 5,

T RTOEM I AEMEIN LB A 2 B 1 O BT 5,

© ® © ®© ©
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SRS NP
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([ 2) RoOLEZFGA, FTORW (1~[4) 2L

TV 74 ZARTA TV —=51F, ( 7 )EHAWEERZITY, BEFOREEZHLNILEL) &
L7, o3 7 ) ZiEtEZ b o S EHEMNZ L7220 R AR H D mIZER LTUTO X
D IREREAT oI,

EBR L A& SHE AR AN T 5 LT OR X IIFHE LA, AXEREEERAIIC
VEST LT h 0 X SR Lo 7,

FEBR 2 MMBE L7 STEZ R XITHEN LTS, R XIIFH LR -1,

EBRS : MBGRE L7 SAE LA RAEZBEE TR AICER T L, BRTLHIRAINHA
Nize BIRLI-X A InbITEE SHREMHBRE SN,

EBr 4 SHEAT YOS L TEMEEZ R UEHIIEE CHEET D L, REFED T L HEEME
ZRFOH OB O T,

EBS5: SHE ATV HOSLTELHIHEE % o\ ENREEE TOIE L, RUEICET THE
L7=%6a, RAEOHMNSIFEMEEZRF S ONR oo 72,

EER 6 SHE ATV S5 L THEHHKZ DNA /oy fifEsd CABE L, RAEIIEE TR L
56, REEOPNOHEEZR OB DITRSNH ol

1 Axho (7 )XY TEEIEMELT, HLETRLDOEROD~OD > LD —>

D 7oA rI YA Q WERE Q ki
@ 7 /NI TIT ® K ® AigkEREE

M2 ZU7 4207 Y =513, EBR1~6 OERERE LD L I ICEL L0, KbiEy)
b DEROO~OD 5 B D O, [o ]

i
B

[
B
B

RAEHOAIEIL, A I OFIFIBRAR W,

KO HOWEN R MEOMHE L EL S D,

FhH R O FREDFEWT LY, JRFEMEOR S NE(LT 5,

OIMBULEN, RN BAT S OB AT T 2 & CRREE BT 5,
ZOHD TR TH, SHEHRDMONDHS R HIUE, XTI T D,

[
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® & © ©® 9O
m o wm wn !
[

BB
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B
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M3 B4 TAROLNEBEREZMEVI Dy, KLEYRLDEROD~OD H Hi D — D,

O TPHEsR @ JWHEEA @ MEE SR
@ PEEEA ©® AR

M4 ZFEE5, 61O DIITo7=00, HbEY 2R EDEROD~OD H LD — DTN,

L]

TVOSELTHAEZESTND SHEZITTRICHMS T D720,

R AU 2SR 2 A4 72 0I2iE, BREKICH AR TH 5 Z & ZHEE T 5720,
Z2N7EE DNA O ES LA R BEORFIEERFCB G L T2 a2l d 5720,
BERALERIC KD SHEZ DML Th, SHEOIREMENHER SND Z & 2R T D720,
Z 78 E DNADES LA R ABIEORFIEDTR S Z Il L TH 2 0 2R 5720,

@ ® ©@ ®© 0
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(R3] koL EZFA, FTORW (1~[5) IZ&FZ L

ARDOEACRLA S OTEENZ L - T, NI ATET D, Lavl, BEEATIIEICE
OIRFEZEH L, @RI 21T 5 2 & T, RNREIT—EDREBIZR TV S,

RNEREEIE, £ o HEMRRENOWRICE > THIE SN TS, 2055, HEMRERIT
oITANRE & BISFEAIEN S0 0, Hix REEICHM L TVD, —F, oNGWRIE At b X
I DLW E 2 RIS U, PEERR 20 U TER S BB 5, ZodLbEer v ) F3
&, B VvFrEERALE (7 ) LRV TIRIEE N,

1 @O THRICE YT 60 e LT, RbEYARSDEROD~OD 5 Hind — D,

OIPN;E @ [N ® i @ /1 ® sEih

2 TFEEOICOWT, TRITHREE TR DR & BIABA R OER 2 b L= D

Tho, WOD~OD H HLBS>TWBMAADEE — DR,
R R AR DS Rl AZ AR D1 )
@ i A B A B LIt
) KX IS L
@ o A B it LA B
@ E i FLAE i LA /1
® I PEpR(EitE PeF A

B3 THRBGICET 5L LT, RbilbebozkoO~00 ) Hib—oM~,
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BN TE 720,

AT AIEARRR T AT L TN D28, BISSIEAFRE T340 L TR0,
IR AR O~ TH v, R
R DOREGHIE, TrF Az b TN M sz E H 0
SEREARRE DB E 1T H /3 DO FEIC XV HE TS 505,

(LR O —FETH D,
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B4 THIEOIZOWT, RLESEZEONBWIROMAEGOEE LT, Kb#EUZREDZRD

O~OD 5 b b, [15 ]

RIE N UAIR
©) 7 RLFY v I BUE
@ 2 = Rl
©) R AR LE TR TR
® FrF T AR
® NI T iR ENGIE: S
® RT hEY FILEEINIS

5 AXHFD( 7 )Y TIEAANDLLE LT, HbEdesDEROD~OD 5 HLove—o
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(R 4) RO EZFGA, FTORW (1 ~f4) IZ&FZ L

EMOERA L ZNERMEEEEZ 1 HOOELEVELTEHRLLE, ZOELED AR
WD, ARRREMKT AEWIT, REAEELHBEE DT OND, LEEICI TN
oA I EEE 2 L CHEE ISR S D, AEE 2R LT 28YEHOK B4
C 7 ) &XO, AMERNTHOMESIZSWBER, (7 ) B&E<ei o TEOREN
m< D, e (A4 ) LS, Bl PCB GRUMEkE 7 = =)1) 13, e S 7o KT
EIREC (A ) pPER, RERMBE o, TRIT, HOERERICKTDEMEND PCB
REDO—FlZzRLIZbDTHD,

#
PCB #E (ppm)
K 0.0003
A /A N 50
AT 250
A IH 5400

M1 Ao 7 ), ( 4 )NHETTELENOMAEDOED I bR bEYL b DZ RO

D~OD 5 L b,

C 7 ) C 1)
0) A PP AW R e
@ R B woREl
©) BB AW R e
@ BB woREl
® AREET I R A e
® FREE S I v R Bl

B2 RO ( 4 )T DSRS0 5 BB TGO A KO0
@D 5 B O,

O Kz

Q@ (LFMICZE L CWDHWE

Q@ mEEFTHaMEnIz VWE
@ AEENTHMS U VIE
® EERNOIEIHICET TV
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I3 TRMEICET Ak e LT, Rbibles0a0~00 9 bnb—o-,

ERIHEFIZEEENRE LS RDT120, KA PCBREDN &,

ERIHEFE B DEOEHN PCB IRED EHRIT, 1ZF—ETH D,

EIRIEE A E EFMPRWTD, ERICERSNLD PCBRENGE 25,
ERIHEFE ENTIRO M HERE 1 99 < 72 5728, AN PCBIREN H < 72D,
ERIHEFIZE PCB 2N HR LIC< < 725729, (AN PCBRENE < 72D,

@ ® @ ®©® 0

B4 HOBIT, A7 TRIEAKIHAT PCB OBEE Al I ST\ 50, Bbiliize b
DEWDD~OD 5 Hh b —H~,

D18 5 @ 180 )5 ® 1800 @ 11580005 ® 181H
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(FRE1] MOLIICHEERR[m] DD OLIREKAOEHIR[m] THLIRADEZ AL EEmM kg ]
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R 1
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HCICEETHETORMt[s] L LT, HRbEINRLEDZEROD~OD 5 HovD — D~
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[fRE2)] MO Loz, HIE1.0m, EE2.0m DO A &I BRAEWIZAINNE 9 FIIZENZER
1.0m/s THA TS, t=0sTHA LHEBRKONMEIZHD & X, TORW (1~

Ml2) IZ&x &,

i i A i i i
®A 1om/s  Ym! B 1.0m/s
—— I i

11.0
X[m]
—4.0 —3.07A-20 —1.0 0 1.0 2.0 3.0 i4.0 7

—1.0

1 t=20s®%OEHL LT, KRLEDREDE FOO~OD 5 HnH—DiF~

2 t=25s%DIEHL LT, KRLELREDE FOO~OD 5 HH—DiF~

o

o

A y
....... 20} “(m) 200 1]

/,

-4.0 .0 f-20 :1.0 1.0; 2.0} 3. 4,

—ET

o

sy

L0

Lo

-

|y
i 3= i

1.0 tm 0 [m
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[fIB3] MO HIITHEREIWFF DI LT P —C, C, 02uF DT % —C; ZHAVWTE
KRS 2 ERC L, 200V OEWCERE 28kt L7, TORW (B1~f[M2) I2&x X,

G

(s

X

B G, G, GOBEARE LT, Rbiheb02ROO~O0 5 brb—oi~, [ 6 ]
D 40x102pF @ 7.5x1072uF @ 0.40 pF @ 2.5 uF ® 25 uF

B2 HKarT o —(Q3WDERMNTZEoTWieholot 5, AL vTF SEORE, 4
DR L7z & X1, €, C, CGGIZEZOLNDEMQ,[C], Q,[C], Q;[C] DIHAH Y

LT, BblnR b 0rROO~OD 5 Hirb o,
Q1 Q, Q3
Q) 1.5x 1075 1.5x 1075 3.0x 1075
@ 1.5x 1075 3.0x 1075 1.5x 1075
6) 1.5x 1075 5.0 x 107¢ 1.0 x 1075
@ 1.5x 1075 1.0 x 1075 5.0 x 107
® 15 10 5.0
® 15 5.0 10
V) 15 7.5 3.8
15 3.8 7.5
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(4] WHEEn[mol] DEAKMADOREZNO L I A LsED LE, TORMY (1~[3)

WZEZ X,
P [pPa]
A
B
R ) SE—
n
Phaeea
0 A? € : C
1 1 > V [m3]
0 Vo 3V,

i1 A-> B, B> C, C—> A DKENOLHOMAEDEL LT, Hb#EIRLDEKROD~

BOD > B EH— DN,

A-B B—-C Cc-A
@ (LEZEAL AL b e
@ SR FERRZAL EHEZAE
® FEEZAL SR FERRZAL
@ FEFRZAL e EHEZAE
® FEFRZEAL SR FEEZAL

2 A > BTRADIMBICLIAEF I L LT, HRbEDNRLDEZROD~OD 5> Lvd, —oik

< =]
D -2p,V, @ — P, V, @0 @ P, V, ® 2P, V,

13 A > B - CTRUEIIMNBIC L7oAEH [T]1E, B » C TRIEDINBIZ Licttd [T] ofafEan,
B b2 b D2 ROD~OD 5 Hipb — DR,

D —4 ®-§ ®1 ®

N =
&)
N
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[FIRE5] Tofv (B1~/6) &z L.

1 KHEPLO0 PO ES 1.0m ORVSRITEE 1.0 kg O/NERZEY (117, MO X 9124k
DEAR 45° & L, AKPEENTHEEMNERZ S5, EHMEHEZ 10m/s? & Lizkx, %
WZIE7=6<EAT[N] EEEMEBOAEE w [rad/s] & LT, Kb#EULHAEDEET

DO~OD 5 HvD —DFA,

Ll

FEED L

INER

T w
@ 7.1 0.4
@ 7.1 1.2
d 7.1 2.2
@ 14 3.7
® 14 45
® 14 6.8

L]
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B2 KBGR CIEKRR 2 O RIKDIFEH#LE 2 f O CESEN L TV 5, [ K5 ITHER & KR Ol
EEFRITFNFI, 1.5 x 1011 m, 23 x 10121 m TH Y, HEROAEE T 365 H &35,

A
2.3 X 102 m K[ 1.5 X 10%'m

KIEOAEERNEN By, Bebilibl e b 0a2ROD~OD 5 bbb —o@<, 7k, KbiE
HIEROBGE & KEOWEO TS D LT 5, 2771, V153 =123LT 5,

D 365 H @ 687 H @ 783 H @ 882 H ® 931 H
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B4 HOXHC— RS CIEOEMZ b o I fiEhi+ q [C] 2SR E N CTHE# 2 LT\ 5,
ToLE, MRKNDME EHEOMEOMEEDEE LT, BbiEUALLDEROD~QD

5 BB,

51 (@) MEI-EETE,SRMS

(2] < 6] Q) ME-EETERHSERE
RS Da & Wb D 1A) &
) [1] [6]
® [2] [5]
® (3] [4]
® [4] [6]
® [1] [5]
® [2] [4]
0 (3] [6]
[4] [5]
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M5 SRR CH TS DR E LTERLDIZ, aft, BB, yHBNRHDH, TNENDOFEIK
EEMOMAEDLEE LT, Kb#EHAaAabEE FTOO~QD > Hovh —o%E~, 72721,

e HREH L L, [ UERIE A Y I LIBA TS LU, [15 ]
%ff 1 [1]4 He DIFTH% [2]3 He DFTH% [313 He DI F1%
(41858 T [5]kET [6] T
[71%F
A [8] — 2e [9] —e [10]0
[11] +e [12] + 2e [13] +4e
a B i y
£ i £ i eI B
O [1] [11] [5] [9] [7] [9]
@ 2] [12] [4] [11] [6] [10]
®| 3] [13] [5] [9] [7] [11]
® (1] [9] [4] [11] [6] [9]
®| I[2] [10] [5] [9] [7] [10]
®| (3] [11] [4] [11] [6] [9]
@ (1] [12] [5] [9] [7] [10]
®| [2] [13] [4] [11] [6] [9]
®| I[3] [11] [5] [9] [7] [10]
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6 HOEBROPTESd[m] ok (EHF=R1), BEd, [m] CTHfiEny OBE1, EEd, [m]
TIEITR n, DEE 2 DIFEZJENER>TWDH E ZAIL, DL ) IkPTL—d—KiE
A B 1 OB D> TREICE & A X7, o SCEs o Zei
~ CANBHE L ROMAADEL LT, KLEDRLDOE TOD~@D 5 b —

O, 2771, 1<n,<n, £T5,

55 A CHALFAN . ¥,

ne

vl

L—H—HE :
1 a 7k
n; |dy IHE1
‘n2 dz yigz

/5. B CILALAR A o 1 2 DR

[ v Jim] &5,
7 A v
@ 26T 5 26T % nyd,
@ Y | ) ZE LR nydy +d
6} 26T 5 26T % 2n,d,
@ Y | A ZE LR 2n,d; + 2d
® ZE LR Y | ) n,d,
® ZE(E LA ZE LR nydy +d
@ ZE LR P | ) 2n,d,
ZEE L7 L LR 2n,d; + 2d
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(6] MDXDICAEKDOBUT—2>DMIKL LTHD ZENTE D,

EUET
1 ]
I Ll
/ F (85)
45
|
t %
=<
p L0 ()
25 cm I 1
v :(_):
By 2.5kg 5.0cm

TR A E LT, miOELE CONBEY 25cm £ 5, EoRiiE X2 572013725 <
& F[N] &L, XAENHolEZ 50cm &5, BA#HIELTWDEX, fiIHF[N]D
REZELELT H&b#EURLDZROD~OD 5> Lot —2i~, 7272 L, giiO'E &% 2.5kg,
IS & 9.8 m/s?, V2 =14 LT 5,

D 13 @ 18 ® 20 @ 1.7 x 102 ® 8.6 x 102
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it %
T ~

VBERP A TR OB EZ NS Z &,
F+&: H=1 C=12 N=14 O0O=16 Na=23 Cl=35.5 Cu=64 Pt=195

[FERE 1] KEfbgk (M) O X5 pBikan A NICEREE2DEMZ D EWENET D, kO (1) -
(2) 1%z &,

(1) ZORGEMEND I, bR S DOEROD~OD 5 b —~,
D FrELBi% Q 77 v idH)
® i ® b7
® bt

(2) Kk () O=vA FELRTRBESEL A4 & LT, Rkb#ERDLOEKROD~
OD 5 Hnb—oBN, L, A4 DELMBERTSTRAL LTS, [2]

®D Na* @ K* ®c1 @ Ca ® so2

[MRE 2] MLETIZoOWT, kD (1) - (2) T2V TEZ L,

(1) FTHRTRTFEFOBRIEE LT, RbENRebDZROD~QD 5 Horh — o> F o,

(7) HNO, [ ]
() KMnO, [2 ]

® +1 @ +2 @ +3 @ +4
® +5 ® +6 @ +7 ® +8
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(2) Wi TEAMES L7-0.80 mol/L @ 27 vu A U 7 A& VT, EBERMOGRES (1)
Wik 3.6 mLAZELIZE A, Z/mbfgh ) vAaia 30 mLELL, wifggk (0) &
RO L LT bibl e b 02 ROO~OD 5 Lvb—2x, 72720, —7 1 LA
F LA T ORUERITROMEY Th 5, [5 ]

Cr,02 + 14H  + 6e — 20 + 7H,0

Fe?' — F + e

D 1.0 @ 2.0 ® 4.0 @ 6.0 ® 8.0

[(MRE3] KD X9 REEEEMANT, 10A OERCTEXRDEE 6 77 26 PEIT-72, D (1) ~
(3) &z &k, =77L, 77 75 —%%1%9.65X10* C/mol &9 5,

(+) (-)
ERER

| |
E E R T
sme |®| |® B || | mEsR(n)KEE
TR 1 TR T

(1) EBFE T OBBTRZAKGE LT, RbETRSDEZROD~OD H Hirb—iEA,

[e]

D mEIRETS ® KENFKAT D
@ ELRRENRAET S @ [ENEMmT 5

® SRS

(2) BEEUORBTHHLESRBOERE L LT, Kbt sboskoD~00 5 6t —

S

Do6ag @ 1.28¢g @ 2.56 g @512¢g ® 1024 g
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(3) BROMEZLZLT, BRHME 16 57 5 BEIT-> 7o, B I O bIRA LK%
FTRCHELZE A, EHIRET 560 mL Thoto, MiLAEEROME LT, Kbiy)
b DERDOO~OD 5 HHvh —DBR,

D 1.25A @ 2.50 A ® 3.75A @ 5.00 A ® 6.25 A

(BE4]A & BOIGENID CHERT DIFESUEN DD, —EDIRET, AL BOYRELZERT,
FGAI D C DAERGHRE Z2 RO T fE R %2 FRITRT, kD (1)« (2) IZ&FZ L

FEB | A OYIRE (mol/L) | B O [mol/L) C DAERGHEE (mol/(L-s))
1 0.40 1.20 1.6 X102
2 0.40 0.60 8.0X10°3
3 0.80 0.60 3.2X102

(1) BURNEREERE k, IS A, BOEMVREZZAZN (Al BlET25&, COAEREE
viZ, v=LkI[AI[BI" t&E&ENh5, a b bllh TEIELHTOMAAEDE L L TR bIEY]

b OEROD~QD 5 bt O, [o ]
D a=1, b=1 @ a=1, b=2
® a=2, b=1 @ a=2, b=2

(2) BUSHEEEER k & L TR bl i 2 ko0 ~00 5 b b—o~,
@ 8.3x10°2 @ 5.6x10 2
@ 3.3x10°2 @ 1.4x10 2

® 8.3x10°3 ® 5.6x10°3
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(&S] Wi AKRIIEINROH L MWEDHHLRRAETH D, WD (1) - (2) ITEX L,

(1) Bifb/ksE z REREE THA S B 5 DI B LRI SV T, IELWHAEDEER

DO~OD 5 HvD —DFA,

Al LSS
@ G-l SRR LI E
@ G-l SR 7 E R
® HERiER T b U v A K (B
@ ek (1) iSvaixid
© ek (1) T E R
® itk (1) K (B

L]

(2) BPEOKIFET T, WfbAk$E LKL L TR O B2 4E U881 4 & LT, &
LY 72 DEROD~OD 5 Hov b —DE,

d Na*

@ APt

® Pp2

@ 7n%

® Mn2*
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(BIE 6] Na oAb 2bEWOHARRZ =T FAZRT, ko (1) - (2) IT&EZLL,

Na

® |

NaCl

(A)

NaOH

—_—

—

NaHCO3

Na,CO,

]

(1) Ko (A) - (B) IZHEYT8EL LT, KHBEDRLDEZROD~OD > HLirbH—>F D

%<,

@[]
®)

D Co,Zzml 5

Q@ MR & BT D

® Ca(OH), %Mz %

@ HClZMzx5%
@ [EREINET 2
® Kzmzs

(2) Nay,COslETHMIZ NaCl 7»5H NaHCO; ¢ To< bivd, 2.2 kg @ NaCl 2> b I3 HE 5
E, kg @ Na,COs 3 5 b 273 F b2 b DERDOD~OD 5 Bipb—DiE~,

D 1.0kg

@ 2.0 kg

® 3.0kg

@ 4.0 kg

® 5.0 kg

[ ]
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(3) #E3 D ( C ) WZhTITEAHEEL LT, BLHEULEDERDOD~BOD S HHH—D

e

O KEEbF FY U LKEREINZ T2 Q MMz Inz iz
@ WileT b U v LKA N2 7= @® “EMLIRFEEFIITREZ AT

©® fafnRfAKEMNA -

(4) kD (7) « (1) DALEWIZ, ZOEBROBIELZITY L EDORBIZHIEIND D, fkbiEl)
2HEDEROD~@DD H HvEH — DT O,

(7) W FL

A) F7HL>
O =—71jEA @ /KJEA
@ =—51EB ® XJEB

(A&E8]) # " JEIZHOWT, kD (1) ~ (3) IZFERL,
(1) ELWHOIEEND, bR S DEROD~OD ) Hind—E~,

D 2o T BIRLEOT I BBIINES LI-&S HEamTh 5,
DANT 4 FFERIEE RO TR kEE R oL B,

BEZ NI EENKSRT D &7 2 BROMITHR ) VBRSO 5,
MBNC Ko TEME LI Z 7L, WmAT 5L tOMEICR S,

© ® @ O

RIS 287 DS S B TD B,

(2) By IBORHRIED > b, FURFFREDRTF RERDTHLZEDTEL LD &
LT, JbERLDEROD~OD 5 Hinb D,

O IvHEF TR ® YLy R
@ xHr hTeEFA UK @ SERE
® =rt UG
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(3) ZUVV v b AT A VD 2FEOT I VNG 58K U XTF R, (AfEOHE
ERNVERD D 57, b2 HDEROD~OD 5 B —DFEA,

® 2 @ 3 @ 4 @ 5 ® 6

(M9l ko FEawmiA, (1) (2) &AL,

oo — R CHREBZ N2 TRERIINET 5 Lthxic (A ) &, Za—ARERT
be Tz, JNVa—RTEEO L OBRZEOBEICTL - T, =% ) — L TBLIRBITHRS
N5, ZOREET IV —LIEEEE NS,

(1) (A ) IZYTTE28EMELT, HLETURLDEZEROD~QD H L b — D~

B @ Mk

V)
Q® Mk ® Eic

S

(2) THha— LREENZERIET LGS, 486 gDl —AnbEonNb T ) — LD
LT, bt ozkoO~00 5 bind o,

D 162¢ @ 261g @ 276 g @ 342 g ® 368 g
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.7/
mags [ 1] ~

(RIRE 1] AREHCEET 2 ToRy (1 ~f5) 128 Z L

Gil

i 2

fE 3

RBNFIH & D ATP 53 FI2OW T, ZORIET Hm= ¥ —1 VIR GO L L
T, BLHER L OEROD~OD S bk D,

D1 @ 2 ® 3 @ 4 ® 5

ATP OAFRICEEDN D D RGOS bEE LT, Kbt Dz RoOD~0D 5 b

S =]

D fighiR — HELDFN

@ fEFER — KAWOTFT T aA RTOXIE

@ Hrvry . XUV UEER — HBEROF T aA RTORIG

@ Hrvry Xy onElE — BGESR

® M — ERESR

® MHE — HEEED

LTFICRTREMOED 9B, I hary FUTAHE ETIThns b0 & LT, &bELL
DERDO~OD 5 Hib— i,
® Bk ® T a— LI @ kiR

@ vy vy pl 6 7o bk ® ErniER
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4 7= BEKICE > TERSNAMEOMAESHLE L LT, Kbtz koD~@n

PRVt S
® 7&FNL CA —— H,0 —— FADH,
@ 7EFLCA —— 0O, —— NADPH
@ AxVnufk —— O, —— NADH
@ AxV ol —— CO; —— FADH,
® virrr —— €O, —— NADPH
® virvrr@ —— H,0 —— NADH

PI5  BEREH2 500 mg D2 bt — A AFEREIC K D SERICHIR LT & &, AT D LK ED
BT mg 722270, RLELLRLDE ROO~OD 5 Lhrb—o@~, 7221, K&
I¥ H=1, C=12, 0=16 L7 5. [5 ]

D 61 mg @ 122 mg ® 244 mg @ 366 mg ® 488 mg
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(fRE2) RoOXEZFGA, FTORW (1 ~[4) IZ&FZ L

U= DSZRBRICBWT, o) BTRINTOP ) —@IcSn D LS TR OSSN, %k
RZEE AR SN D, BN Sy 7 b 2 v Ry N RIER 2 E R U —BEE L, o) Lk
ZEEL SN & 542 LRS- L IO B T2, S OIS (o) BT HEAT 5 L IIOMIRED
B TFIChbEBRONEB IS, IIEEEZ (A ) ICEX 5, SIOMBEICEAN LK
TOBIIEDL AT E 20, IIREEEE L CZEITE T 5,

M1 (A ) XY TEELDBENDO L, KHELREDEZROD~OD 5 Hinb—DF,

[6]

@ FZ @ ZHE I ® ZAHIE @ Bk ® ket

2 T#H (7)) ORIGEMEN I, Kb#ERSDZROD~QD 5 Hinh —o8k~,

[7]
O BHEE @ kWS O KRS @ ®ERDE O WEE
M3 T (1) ORISE, ¥=0SIERY A7 ATHSMOMBIOEIE N, = oM

NDEAIZHONWT, HHREDEZROD~OD 5 HLNHZDER, 1277 L, ADIEFEILM
b, | 8 || 9o |

W OIFOIEENITIETH D,

TRV U LA FBEET D,
IRDREFENL D ZAIE 1 RERILL BfkkE 35,

YR REFENL DAY 2 SZREEALE VN D,

2 BfES R E SRV AT AOBNTEXH2E(ITH S,

@ & @ ©

4 TR (7) OBBRICEZ 2844 LT, BbHEUARL0%, KOD~OD 5 Hind—o
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o

U —Jg Dk

GO AL E DAk

HR o> i AL,
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INEEHEE 23 IR O M)~ & e 5
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(R3] RO EZFA, FTORW (1~f4) IZ&FZ L

FTHBWOBWIE (A ) & ( B ) i2adsh, (A ) IZXEKGE ( C ) E03b
Do BREFHITEBIRIC LV STV D, B OWHEEL, ATP® (D ) iZff ( E )
DIRBZENLT (( F ) 747 A MEOELIIENPEZVIHET 5, 2oLz (G )
DEXIFEL 8D,

PR 2 DT 7o EM]Y 1 L7 VOB ORI, ) Z<HEWERME 1 Bl5 %22 L8
R O IAFEB A AR T Do o) FHADSHIEE L X D75 HIZHRES 2 L aiT L » & 58 < UUHE L Cotiz
T D, (v BRI CHINK 248 0 354 & I 5RO 2 FRfe 35 23, M 20 < 7e B L kRS
%o

i1 (A ), (B ), (C)IZYTEIELEMNOMAGDLELLT, Rb#EIRLO%E

HKOO~O@D 5 Hinb —DFEA, [::]
C A) ( B ) ( C)

V) AL A R Ty 7

@ BRI Ty R

® VR Ty REAL A

@ VR RERUR Ty 7

© D BRI TR

® Y7 TR REAL A

M2 (D), CE ), (F ) (G)ICETTELIBHEAOMAEDOELLT, HbIHE

572 6 DEROD~@D 5 B b —25,
( D) ( E) ( F ) ( G )

® o3Ik T I AV 4

) o3 i 7T AV i

® o3 i NS 7T W

@ i AV 7T I 4

® Ak TIF NS ks

® AR 7T IA I A7

@ B Rk IAT 7T B

® ARl IS4 TIF I A
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3 THES (7)), (A1),

(7)) OEFEIZOWT, ZNFIUMEMFENTWD D, xbiEdle b

DEWDD~OD 5 HhH—E,
(7) (1) (7)
@ SRR HAILAE RTEAHE
@ SEARNE RTE ARG HEI
® HLIUAfH RTE NG SRR
® I SRR RTE ARG
® N FE ARG SRR HEI i
® R TE AR sRE HEIf SEAR IR
a4 THREE (7) 1220 T, KO LD 225 b iz, BEoORFICOWT, feb i)
72 b ORKOD~OD 5 B b — D,
® 0.01% @ 0.06 & ® 0.09%
® 01% ® 067 ® 09F

B HEES Fjubs 32t

1 FXORH (100E/#)
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(RIRE4 ] ROXLFEHE A, FTORV (B1~f4) (& x L.

D105 31, ALK EOFETHE, Rl T 248EE (Y, FRCBAR) omE
I DR E L EERIOR LT b D TH D,

LIZBWT (A ) FEORLFRURICRY, IZUDAMICEmML Y —7 202 7%, <
O LEDRIFE—EE D, (B ) BEORLFEUAAZ—rERT, 5 ( C ) 13
B& &b %,

2128V T (D ) iE 1o ( B ) EIEFEMEER (B, &, 1R) MREOAFHERD, &
R DML FE R A T,
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(D), CE), (F)IicHTiFED
ROD~OD 5 HHvh —DE,
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© D% R0 TH3E, PR
® D% T3, PR 0% £

RLEERL D%

[ ]

R HIEYR S D%



2022
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(WAL © R/~ B —)VIAF)
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