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Y) #

"RERIH L BEASE

ﬁﬁ%*ﬂ'g bz bi l—%@Ja r'ﬂiij, F?E%J bs\% D i j_o <ﬁ$5§ﬁﬁ%&§aj\ﬁu>
[ fRERIH Subject
It F|4& ¥
Chemistry | Biology

O O

Wb TERIE, © ", 2OTHA, TOTOY—
IR DR TSV, FERLRIEHAIEL < #ab )
DRINTVARVE, REINFE A,

"VIHE, ZERT 2HHER, AD LD, MEMKOEL 7 m
o

I | ROBRGIZEZ 72 &S0,

M1 PMEZE» IS EHEROE I L D HHET (free fall) 2%, HHETICOWT,
RO@~Q)DXDOHFTELWVHDDHAELE R, TOO~DD S L 6—DF N &
Vg 1]
(a) PMAD¥ TIEREX, R (proportional) 3%,

(b) VHADE THEEE, KEH O 2 EICHHBIT 2,
(©) kDS 1%, R AT 2,
@) PR OR 13, KHEO 2 TIPS 2,

@a,c @ad @b, c @h d
B2 BEEmOKANPEIT, #HiEL TWAEE2MmOEK B ICIEHE D & HMEMEZE (elastic
collision) L7z, A, B DEEHZDKEEILX, FNZFN WL 5y XROD~QD > b5

ELwbOE—DFORUIKL S 1, Al2) B3]

@Uo @ 2 0, @UO/Z @%/3 @ 27)0/3
@ — U @ — 20 — 0/ 2 @ —0/3
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B3 BHE200g DKZE 200CH 5 70°CE THERYD 5 DI B #aE (heat quantity) (%G
T2HFETIFVL o, RODBELZHDE, ROO~O®OD S bho—2F U &\,
4]
@ 42x10° @ 24%x10° @ 42x10* @ 24x10*
® 4.2x10°  ® 2.4x10°

o

4 neEVOBEESH (ideal gas) 25, IV, HEJ1p, MRRETOb & TRTHERE
(thermal equilibrium state) IZH %, BYETHEVHEDEZ, XROO~DD S B EH—D

Q VinBd—ED L&, TIidpiZtth+ 3,
@ puS—EDEE, TIZVICHHIT 2,
@ pV—EDELE, TdncHHT 2,
@ p,V, T P—ED L&, HESWEKONI T AN F —Enc s 2,

M5 JRENEL (frequency) B & OHEIE (amplitude) 23[F U T, fitH (phase) »3% 7% 2% 2
DD EERE DY (superposition) 7z, IbEHU LB DE, RODO~DD S b5

O \EhREDLINIEOREEIL, bLOWEOREFELFELCTH S,
@ EhEbaniHoOEEKIE, b L OWOEHRD 2 5Th 2,
® BhAEbLESNLEOREZ, bLOWORELRLCUTH 2,
@ HEhEbINIEORIEZ, b EDOPFEDIRED 2f5TH 5,
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6 TOMDXII1Z, MLv X (concave lens) OFEIZHMEA ZiEL, F,F v XD
5 (focus), OBV ADOHFLTH S, ROO~DD S bMHTELWE DE2—DFN

\\\\\\\\

7% &, m

@D O & A oEIcEE (virtual image) 23T %,
@ F LV ECEBNTE %,

® F X HICER (real image) BN TE %,
@F & ADRICERNTE S,

® T
— >
[ X©)
e T

M1 ETEXREQODEEM (point charge) EZE (vacuum) HICENPNTWS, EYTH
WEDE, KOD~DD 3 b h5—IEU% &,

@ EHEBER» S OFEHr ODNE TOEBEFR (electric field) DFRI 1ZQITHMAIT 5,
@ s > O YilEr i ﬁmﬁgaiiraztuﬁumo

@ HER DS Oy DAiE TOEIS (electric force) 12 & B iiE T 2L ¥ —
(potential energy) 1%, QIZIHIT %,

@ HERD S OEEEr OAE TOBELRINC & A0E T AL F — *buﬂﬁlﬂ]ﬁ‘é
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18 KXXBORIEZE (magnetic flux density) % D—REARISE (magnetic field)
th, B E|EZ A, BRqE D oTMS vDORTIEE L TWwd, KT IcE<
HAFWL Sh, ElefOmEVTie», ELVHEEEDEDE, XOO~@DD S b
Ho—DFUNR I, E

@© f=quB, KFOEETLHFEE,
@ f=quB, KT OHEE)TA &SRO & I EE,

@f——§3M%® B ST £ SO 1A & (2R,

1. . .
@ f_qz}—B’ LT DB 7 [A] & Hia &,

M9 JEFEHES (atomic number) L ’E#EZ (mass number) IZDOWT, xdbEMLH D%,
RODO~DD 5 BIp5—DEU L S W,

@ HEHIE, FEFEFOBTF (proton) OHIZHEL W,
@ HEHZ, FEFEPOHETF (neutron) OEITHEL W,
® FHFESZ, HFEHOETOBICEL W,

@ FFHEZIE, FEFEFOFREFORICEL WV,

RI10 BHE (radiant rays) OERE L TIELWH DX EN D XRODO~DD D bip s —

SIS 1o, 11

@ aff (aray) 1Z He DETFE,LS%D, {FERIFIEOENR 2 B4 (unit) 2 d D, «
AR (a decay) Wff-o CHERFHZIE 2D, HEHIZ 4 OB T 2%,

@ BRIEBET» LY, FERIAOEN 1 HAE b O, SHECE-> TRTES 1
DD T 20, BEEIIEZD S0,

® RIEFET» oY, FERIAOEN 1 HMNE O, SHBCE-> THTES 1
oA L, BEHIT1DOHEZ 5,

@ 7HHTIEREOEWERE (electromagnetic wave) TEMAIZ S 72720, yHEEICFES
TEFHES, BREREL LIC1 D20 EDT 5,
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I koMo X3z, B0 PQ 250, HEIZAFEREK LW S 512 (smoothly)
OEMNoTW3E, REOTESE P I2E, BEmOYEAPBEI»NLTWS, KX, MIZRTX
MRS (E&Y) TOHEE (friction) B’H %, HEPOKLSDOEE 2L, XE RS TOD

BIEEEREL (coefficient of kinetic friction) %/, FEJJHIEREE (gravitational acceleration)
DREZIZRgET 5,

P

M1 PEAZEP 25, W o CRENCIHE > TS ET2, A2V QICHE L 7 B D #

S0lEVL B KOD~DD S bHBELL S DE—DEIE S 1, 12
@ wo @ Jgh ® V2gh @ Jvs—gh

® Jui—2gh ® Joitgh @ Joe+2gh

M2 ADPKXERS 2L TWARICKD? ST 3EBENITWL 5, A OFEFRHH%Z2IE
LT, RODO~@D I b SHIELWH DE—DBUNG X, Ej

@ myg @ 2myg @ ©'myg @ 24/ mg
® —mg ©® —2mg @ —p'mg —24/mg

B3 SZEBLLEZDADODHEZRIIWVWL 51, ROO~DDIELHIELWE D E2—

DEUL I,
@ u @ Vgt @ V24 gl @ Joi—p gl

® Joi—24 gl ® Joi+ugl D Jvit+2u gl
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I EEs/OE2HET 2 O0FEA, BBH 2, ROED L 312, A FEEL w28

OWHZXvTENSTDOE, BEHEIuTHICESIL> TV, 77, THEEVET S,

Ri1 BHEE O, AbxsDIREHKITVWL 5 XKOO~@DDI3 b H6ELWVWE D%
‘_‘Oi%szxéb)o @

|4 |4 V+o V—uv
® S @S @5 @GS

12 BHEZEOMECL 5% (beat) DIREIEIT VL 520 RODO~DD S b BIEL W

YDz —DEWER I,

+ | — 0| (utov)V lu—o|V
O @G O miav—! @ rav—o
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IVl sv»> (Millikan) OEEREERE 26> T, i (oil drop) LOFERe (¢>0) %ZH
%, MHOEREZmM, ENNEEOKRES ZgET 5, £z, WROEI B oD L &, 2K
I & BEEITTOKRE S13 kv TH 5,

FI1 I —EDOHES THE N LI, 2OHI I &b mOBELE D%, XROO
~OD 3 B S—DBEURE L, 117

L 0” @m @ ©F

M2 —FESBAREZHE LR ICHITZEEMEIXER LT, HMEOES Ty, JIHEEIX
aTholz, ZTODE SHTORE S EEHFER (equation of motion) X E 5 %5, X

DO~@D > B 7 HELV b DE—DEUEE 1,
@O ma=qE—mg+ kv ®@ ma=—qE—mg+ kv
® ma=qE+mg+kv @ ma=qE—mg— kv

B3 BB 2 L, I —EDOEI nk kol BRIV 5y XKODOD~BD
55 mBEIELYSDE—DENE S,

@ %(UO_UI) @ %(me v) @ %(UI_UO)

@ %(UO‘F n) ® %(UO_UI)
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[}
U
10
ne
i
=}

V| ToMO X3, #HiR%Z b -7 3 DDEFigs (resistor) &, BRARCDI VT ¥

— (capacitor), ¥ X NEES] (electromotive force) EDEMH & 7% A A% (circuit) »3
b5,

M1 KPOERL LIV 52, XROO~@ODS HE25IELWHDE—DFT DFHEPR I
Vg ]1:‘20, [2:‘2”

@

=l

E 2K E 2K 3E
@9 OF% @gp O35 ©4

B2 a7 9 —ICEZoNABMEQIEIWVLE S5, XROO~BDIBbEMLSTFELWE O E—

DIFEWNE X, @
CE CE 2CE 3CE

O CE 7 3 3 2

R R

<_
-Q Q 11

|1

M

C E —
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& %

"RERIH L BEASE

RARIECIZ TE,, b, TAEML BB % T, < fRAs PSR S A >
[ 5 RHE Subject

bz, 2FEIRT 2551, FO L5, MERKOL L

2z TRERIE, © b, 2OCHA, TOFO~Y— Physics [Chemistry) Biology
IBEBDORLT B0, BRLLRESEL<ay || © | @ | O

DRINTwERVE, FREINERA,

UFOM1~130&X 55, BEES |||~ CANBDUERLBLE D EE
BSTEY, BERK (v—2>—1) OBERMCT—oLAa3V, DELALEROBELAL
52¢&,

SUETEEL (gas constant) : R=0.082 atm* £ / (K+mol)
775575 —%# (Faraday constant) : F=96500 C/mol

JE¥E (atomic weight) H: 1.0 C:12 N:14 0:16 S:32 Pb : 207
1 XROO~B®DFEF (atom) 721314 > (ion) I2OWT, TO)BLUVIEZ &
WV,

@ Na ©@ Mg ® Al @ si & S ®& CI

(1) M# (M electron shell) ®FEF% (number of electrons) b /NSy D%E, D

~®D 3 b b OB E 1, 1)
(2) MBEOBEBFHEIRLAZVLLDE, D~OD I b5 5—IEUA & 1, 2
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M2 X

2

@
@
®
@
®
®

(1)
(2)

M3 %
45
A)
B)
©)
D)

@
®

DEYED 0.1 mol/ L KEW (aqueous solution) @ pH Iz 2>WT, FTD()EB X N2)
278 &\,

7 »%&=7 (ammonia)

kA ) 7 A (potassium chloride)

KL+ V) 7 A (sodium hydroxide)

K% (acetic acid)

WElz 7~ + ) v A (sodium acetate)

Wilg/kEF vV 7 A (sodium hydrogensulfate, sodium bisulfate)
PH MR HARS VLD END, D~®D S bHo5—DEUPL S 1, E3
PHAUR B /NE L DR END, D~®D I b 5— DRI E 1,
J@$f (copper metal) 1I2KD A)~D) D (acid) % KitS ¥ 7zH, F4 (evolution)

SR, ZhZNEL L D%, TOO~@®D S b o6—2F DFEUL I\,
a2 (dilute hydrochloric acid)
BRhil% (hot concentrated sulfuric acid)
hEE  (dilute nitric acid)

RS (concentrated nitric acid)

=] [/ [

Kt L7z (no reaction) @ H, 3 0, @ CO,
SO, ® SO, @ NO NO,

R4 mifb@k(II) (ron(II) sulfide) WAHEM (dilute hydrochloric acid) % Rt & ¥ 7K
ek (evolution) T 2RMEDOMEEZRRIzHDE LT, YL HDERDLDO~BD

25

@ ® @ 60 6

MO —DREPNR I, E
Fh T LML, BERETHY, ZRLD HEY,

Fe T+ A2 5KI1E, MR (unscented) T, BME (toxicity) 1E72vy,

ST A 5ARIE, BLA (oxidizing agent) & LTI 2 L23h 5,

FAET D540, KICET T, F9WERME (weak acidity) %237,

FET LMK %E, 7 =7 (ammonia) IZ £ % 7 VA VM (alkaline) @ Zn

(NO,) 7KW (solution) 2T &, HEADILE: (precipitate) 234U %,

_1 10_ OFF 22 =0f



RI5 HHE8 (nitric acid) OZEHEEF (nitrogen atom) &, #EE{t/ks#E (hydrogen perox-
ide) DOFEIFF (oxygen atom) Db (oxidation number) DA GHLE E LT,

ELV b DERDD~OD S b b—DRUA S\,
(& D AEDE]
ERFT | BIERET
@ +3 +1
@ | +5 +3
® +5 —1
@ —3 +1
® —5 —1
® —5 -3

M6 RXOO~®DFNFIh—DOD&EEA 4> (metal ion) Z&te/AKEWK (aqueous solu-
tion) D95 B, FiftZkFE S A (hydrogen sulfide gas) %3 U7zHRFICPLES (precipitate)
AL, 7B (sulfuric acid) ZMZ 7ZRC bUWEELEC 2 b D END, #HLk b
D E—DFEDL Z 1, @

@ Ba2+ @ A3+ @ Fez+ @ Cu2+ @ 7n2+ @ Pb2+

7 4rF= (molecular formula) C,H;O TEEN21EY (compound) 1Z1F, #EiEEME
f& (structural isomer) 23\ < DIFLET B0 XOO~BD S b H—DFU7% ),

12

@ 1 @ 2 ® 3 @ 4 ® 5
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B8 XOO~®DEY (compound) WCEHL T, TOU)B X UIICE 2 % v,
RV 7L (polypropylene)

R (FEIE=/n) (poly(vinyl chloride))

RV AF v~ (polystyrene)

RV F 1> (polyethylene)

6,6-71 2> (6,6-nylon)

©@ @ ® 8 6 6

R)ITFLrr7L 7% L —Lb (polyethylene terephthalate)

—
—
—

RDOFER@ EODOHFICU T F 216 E, EOO~OD S 16—V &\,
(a) X>¥ B (benzene ring) %Z& s,

(b) fIhNES (addition polymerization) Xk D &% (synthesis) &#15%,

(2) RO EDDHHIZY T F 21650 E, LEOO~O®OD S b6 —DFR VR &\,
() RyVYEVEREESER Y,

(d) #i&aES (condensation polymerization) 12k D &IN5,

M9 C, H On»okd, 2EHILEY (organic compound) 2.90 mg % 5% 4 R e
(complete combustion) & ¥ 7z & 2 %, LK F (carbon dioxide) 6.60 mg & 7k
2.70mg BiE:ohlz, 7z, TOEW® 0.290g £V, 127°C, 1latm IZ BT 5 &4k &
LTCOBEEERD S L, 164mL TH -7z,

ZEYD45FR (molecular formula) CH,0.D x, v, z DEOMHAGSHLE E L
TELW D%, ROD~OD 5 b 6—DEU% S\, 15
[[FE DB EDE]

y

SHSHCNSHCNGC)
WO | W | W [N
S|l |lo|o|a|wxm
DO | == = =N
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RI10 R 1~5 D1b%Z%Z 1t (chemical change) % F® a)~c) DFEEEIC/HHEL 72355 O

AEDEELTHERbDE, FOO~@D S bhs—DEUR S 1,
1. bz (toluene) - ZJEAEFEM (benzoic acid)

2. = hruxX>¥> (nitrobenzene) — 7 =1 > (aniline)

3. EE ¥ ) (ethyl acetate) — [ (acetic acid) + =¥ / —) (ethanol)
4, 7> 7> (starch) — Zna—RX (7 Ko (glucose)

5. 77X F 7Tt R (acetaldehyde) — Wi (acetic acid)

[RicniEEE]
a) ks E (hydrolysis) b) Mt (oxidation) ¢) =JC (reduction)

[KIGDOMAEHE]

a) 7K b) E&fk c) HIT
@® 12 3&4 5
® 23 4 15
® 2 3¢5 1&4
@ 3 2 &4 15
® 2 ¢4 1 3:5
® 3&4 1&5 2
@ 3¢ 4 1 2&5
® 4 25 13
©) 4+5 12 3

11 7R o8 (ZFva—2A, glucose) CoH,,0s& =% 2 — )L (ethanol) C,H;OH o JR¥5E
#\ (heat of combustion) ZZ+ £ 2800 k]J/mol, 1370 kJ/mol TH 2, KD 7 N 7Kk
D7 —)VFEE (alcoholic fermentation) DJ#Eh (heat of reaction) Q & L T, I
b B A FOD~BD 5 bh6—DEUR S, 17

CeH1204(s) = 2C,HOH(£) + 2CO,(g) + Q [KkJ]

@ 30KkJ @ 60k]J @ 90k]J @ 120k]J ® 150k]J
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Bl 12 $0E B (lead storage battery) 1%, #E (discharge) 3% & %, &k (electrode)

MRDESWCKRINT 5. TDA)EB L VRNCE 2 7 &\,

IEfR (anode) :PbO, + 4H* + SO, + 2e- —— PbSO, + 2 H,0
Bt (cathode) : Pb + SO,*- —> PbSO, + 2e

(1) $ZEB M KB (discharge) T2 & X112, AW TE X 2 KICOEE X2, b iHE
LR DE, KOD~OD S b b—DHUIE S 1,

@ Hfl (neutralization)
@ M1t (oxidation)

®@ & (substitution) @ B (jonization)

® #IT (reduction)

(2) 1.0A OFEJ (electric current) T, 1HFH 20 55FKE (charge) 5 &, [FEfkfl g
BT 20 ROHLLLDE, KOD~®D S b b—DRU%E S b,

O 4.8gigm @ 32g¥WM @ l.6gEin @ 1.3gHm
® 48g@dy ® 3.2gWA @ 1l.6g®WSLH @ 1.3gES
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113 ROMTO [BAX] hoZEd [1] ~[3] widkzhzh [BEE] O@~en 5 50—
OBAD, LML RMEOMAEDEE, FOO~OD S bind—DEUR S\,
3 71tk (hydrogen iodide) #3453 f# (decompose) 35 &, KZFE L I 7 (iodine) 23
AU, XROAD X S5 b2 (chemical equilibrium) 23D 37D,
2HI(g) <— H.(g + L(g

%72, ZOKIE (reaction) DX * )V F—ZA4k (energy change) FXD7F 7Dk >

272 %,
T A
*
)1Z
%
1
/-5\5 E:
) _
g E
>
BUS#ER (reaction progress)
[EBAC]

DRI ES G (endothermic reaction) Th VY, KIniE (reaction tempera-
ture) % B3 &, {b2#F (chemical equilibrium) & [ 1 | ~B#E (shift) 3%,
Flz, POz ANF—DZEZ [ 2 ] THhY, Ejdx [ 3 ] Th2,

[ EBE)
(@) HH (b)  AAHI
(c) Apk#h (heat of formation) (d) Kn#Eh (heat of reaction)

(e) HMAb— %)L F— (activation energy)

[f#& DA G D Y]

1 2 3
) a C d
@ a d c
® a e d
@ a d e
® b c e
® b e c
@ b
b d e
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4 W

"RERIH L BEASE

RARIECIZ TE,, b, TAEML BB % T, <R FANRED A >
[ 5 RHE Subject

r[_jEfT"@J %E@*Rj—%i%ébia E@J:i&za @ﬁ%ﬁﬁ%ﬁ@&i q:% EE ’ft $ @
2z TRERIE, © T4EY, 2OCHA, TOFOY— Physics |Chemistry \Biolog

JMERD DRELTL RS, BRLERESEL Ly || 9O | O | @

DRINTwERVE, FREINERA,

M1 XoXa~eld, ¥ (nucleic acid) IZOWTHRNRZZDDTH %, ELWVLHD2O0D
Hatber, FOO~®D S bhb—2RUIE S 1, 1
a, EZ4Y) (eukaryote) T, #% (nucleus) N T DNA O#zE (transcription) 12 X -
T RNAMMES N, BNTY X7 BENRERE NS,
b, EREYI T, #%HNODNABINCHEE L T, MlEE (cytoplasm) TS > /37 H
(protein) EK I L5,
c. EFAYTIE, BN DNAKEIZ X > TES 7z RNA SHlfdEc BB L <, ¥ X7
HIREHE N5,
d. B (bacteria) 7= £ ® E &AW (prokaryote) D E=Y)'E (genetic material) I
RNA Th %,
e, ME% &EDFEMEMOBELEYEIX DNA Th %,
@® atd @ ate ® be&d @ bre ® crd ® cre
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12 Ik (blood sugar) EOFHIZ OV TIEL WL EZRXROXO~@0 5, —DOFENE X\,
2]
O MmMEENWDT 2 L, TWE (pancreas) » 5 7 V4 I~ (glucagon), EIEHEE
(adrenal medulla) 2257 F L7V > (adrenalin) 2353 (secretion) & 41, Hfhik
(liver) X 'E#&#1 (skeletal muscle) 5D 7 ) a2 —74 > (glycogen) % 7 )2 — R
(glucose) WCHfEES 2D xRS %,
@ IMBERBELT 2 L, TP S A > XY > (insulin) AW S H, FEIL B
HD 7)) a—2 2 %270 — A5 ET 5D EES 3,
® IMEELFEYT2E, TWE»S VA T, BIEKE (adrenal cortex) » &E
a)VF a4 K (mineral corticoid) 2, FHECEHEGTHO ) a—7 v %7 )v
I — AR 5D RHET 5,
@ IMEESEINT2E, TWELO VDT, BIBREE»S 7 L+ ) VRIS,
TN A—=ADHERL ) 3 =7 DR EET 5,
® MEEIEINT 2L, TOE»PSA VRV YBIUCI VI TUBHWSh, Z7va—
ADGFER 7)) =7 N\ OER R RHET 5,
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M3 XoMIZ, =V ) oFEBETR SN Z2EREYEHY (nitrogenous waste) (FRFE
(urea), FREE (uric acid), 7 >E=7 (ammonia)) OZItZRLzbDTH %, a,
b, coYBERZTNZENAr, ELWHAEDLEEZTOO~O®D 5 bh 65—V &\,

3

(mrtoh) B S T EE Sk i

! ! (FEXHiE © relative values)
10 15
ZEE#HE)

a b c
@© | FRE& 7= | IRE
@ | R PR TUEZT
®| 7rEe=7 | K2 PR3
@ | 7TvEZT | RHE PRI
® | IR% PRI TUEZT
® | IR% 7TYEZT | R
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4 BHnyDE2Ibole Xz, MERICTFRE|5AD, ZDOLE, FEEZAEL THo,

TEIDK Z 2 F CIBERDOEE (transmission) U 72 &8 (path) %, XD [EEEE] a

~h BV TRLEDOB FODO~®TH 2, ELHDE—DEIZ S,
[FERE]
a, EBIMHE (motor nerve) b. BEMEE (sensory nerve)

c. HEME (autonomic nerve) d. KB4 (cerebrum)

e. /M (cerebellum) f. #FHf (spinal cord)
g . ZRWE (receptor) h, A (muscle)
[ ]
@ b—g—e—a-—h ® g—b—f—a—h ® c—b—g—f—a

@

b—g—d—h—a ® h—c—e—f—a

M5 OEAERL (photosynthesis) B3 2 XRDFEBRLSb»S 2L & L TibEYIAEE, T
DDO~®D 5 b 1 b—DFU 7 S 3, 5|

[ (R Hil) 0%E]

A FEME (chloroplast) Z&BIICHE D TR, BE (0,) BHRELELS T,

B AODWIZ, ¥ aviEEk (iron oxalate) ZMzZTh o, HEDH TS L, BREBFEL I,

@

©@ @ ® 0 e

HERTHRET 58E (0,) BALSECTLIHEETE 2,
HERTRIN S 5 Z#bk#FE (CO,) DEEFR (O) DITEEDIHETE 5,
HERDKIET, &K (H,0) BEUZ Z ERHEETE S,

M2, HELBEE LRWRIGTHEL S Z LB HEETE 5,

TEBIRFED, HERDBELTIRIETHELSND I ENHETE 2,
TRALRED, HERBLEL L EWRKIGTREEINS ZEDHEETE 5,
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RI6 [E (enzyme) (7% 77—, catalase) 1T & 3tk E (H,0,) OOfEICEET 5
FERIZOWTDORDOXFEA~E #5idh, ZOFEBRFER»OOLNZ &L Tid BT R

ZTFOO~BD S b oH—DIFUNE S\,

[52R]

6

A 7Ol (liver) 23D ORLTKEMZ, 7 —+X (gauze) %> CEFY (solid)
ZHLD B TR 2 E- 72,

B BELOHEBED- DIz, MM (inorganic catalyst) & L T b~ > >~

(manganese dioxide) % w7z,

C SHEOFLED LS TEMRT 272012, BFTCHEHAT 2%EFI2INZ T&KIE (bubble) 23T

T 1/7120

D 0°C, 37°C, 70°Clc Z nZ NIREHH S NIz /KDA - 2K (water bath) 12 1 43 FHERER
& (test tube) DU TH o, BRE Iml £/ E @b~ >4 > 0.5 D—F & 3 %t
fbkFEA 3ml & ZRAE LTz,

E KIGO#ES %R 272012, REEDOELS 8em IZHIZ MU T, KIGEHY S M Tc&RiE

DFImhES 202 HE LTz, £ DREERIE, ROKD LS 2% -7,

0°C 37°C 70°C
BRI 240 7 —
Bt~ 36 6 1

—IKIEABFEL o7z 2 L BRT,
BRTIEERE R~ Aot od, BEIEFREICLSCEL RS,
ERTEBRE R~ roEbo b, HEIEFELC IS Iz ons,
BETREREI B~ >0y, @Erizonsd,
ERTETBIb~ A 3EERL D b, @iz ons,
BRE I U DOREDHBNTER VDT, Ml bF 2k,

@ ® 0 6 6
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17T JERMERE (pneumococcus) 21, JWEME (pathogenicity) @7 w» R BUE (bacter-
ium) &, WEEDOH 2 SR LMD 5,
&7 RER%Z, IEEE (sterilization) L7z SEEEREAL T, YV AKEHT S
&, JPEIH (transformation) 2SIV, vV ARBFEKEL CIHAE, ¥V ADEND S
X, ¥EEEL 7o SEES R iz,
ROEEra~c D> 5, LERUBEEBRMNEZ 2 0%, TOO~OD > b5 5—D

B, 7

a, MNEAS M % ¥ o8 7 H45EfES (protease) THLHE L7z d D%, X7 RBFHICES
5,

b. f#h S B % DNA 73f#kz32 (DNase) THEL7-b D%, £ &7 RBEICEAST %,

c. hn#E S B % RNA /7#E2% (RNase) T L7 D%, A&7 REWICERST %,
@ a @b G c @ arb ® atc ® bkc

B8 XoOMa~gix, FEEHSZ (meiosis) DFNFNOEEELZRLIZLDTH %, HES
HOETDOIEFF 72, TOO~OD S b 65—V &\,

b—»a—-g—>c—>d—e—f

b—»a—-g—>c—o>e—>d—f
b—>g—>a—>c—>d—oe—f
b—»>g—>a—->c—oe—>d—f

b—-a—-c—>g2->d—e—f

®©@ @ ® @ 6 6

b—»a—-c—>g€—>e—>d—f
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M9 XoDFEIEZ, t boIll x5 (blood plasma) &R (urine) O3 ZRL7:dDTH
5o ZDORIZOWT, FTO)~B)DEIWIZE 2 7%\,

D% aml x 9 (E&E%) bR (E&E%) b, a

7K 90~93 95 1.05~1.02
% > X7 & (protein) 7~9 0 0
Y 0.1 0 0
Z 0.03 2 i
PRI (uric acid) 0.004 0.05 j
7V7 = (creatinine) 0.001 0.075 75.0
7 > =7 (ammonia) 0.001 0.04 k
7 b U ¥ A (sodium) 0.3 0.35 1.16

(DEROH DRSS > 87 BIZDOWTHRIEHDE LT, ELWLHDERODO~®D 5 55
— OBV E s, 9

/MK (renal corpuscle) T4 (filtration) &b,

MIPRE (renal tubule) TIT NTHEININ S,

BMA  (renal corpuscle) TABEE 1L\,

JFPR (primitive urine) OGO 7 %% L O %,

IZ5 25 (bladder) THBINZN S,

@ ® 0 0 6

)FDHDOESY X 2 HTIFEZLHDEROD~DD S5 B 6 —DFUNE I,

@© 73/ (aminoacid) @ Z/Vva—2AZ (glucose) ® AZua—R (sucrose)

@ 7V a—7 > (glycogen)

BFEOFDD a DT, i~k DI bbb RKEWEEZRTEKDIE, EOHRE TEK (syn-

thesis) 3427 ROD~@h 5 —2HEUH S 1, 11
@ K¢ (brain) ®@ Bhg (kidney) ® A (muscle)

@ JFlE (liver) ® F Wik (pancreas)
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10 => K7 (pea) T, FET (seed) DI TTE (cotyledon) ODERFHMADOH D L,
LbTRED L DEZHE (cross) Lizk 22, FId3T_T - #f] thol, 20
F, % HE %K (self-fertilization) L7z 2%, FiZ

e #e] 0 D] [Lb-#@]: [Lb -] 2% 9:3:3:1
LTz 2O F,0Fhs, - #A] obos - RE] obozREAT, &
MLz A,
- s 0 Du-fkelr [Lo-#f] D [Lb-fk@] 2%, 3:3:1:1
WCOBEL 720 2 ORFEICH W F,OEEOERL TR (genotype) DfAEDLE %, X
DO~®D > B &—DFU%R &\,
5B, EIEFES (gene symbol) 1, [fL] # A, [Lb] %a, [#FEM] 2B, [
] #b LT 5, 12
@DAaBbxAAbb @AABbxXxAabb GAaBBXAabb
@WAaBbxAabb GAABBXAAbb ®GAABBXAabb

RI11 ZHER (ecosystem) TOZEZHRFEER (nitrogen cycle) O—EEZRLIZROBICEIL T
TOA)~E)DRIITE 2 78 S,

Lotk EREE

(dead organism) (nitrogen fixation)
PHRIEY)
(excreta) H27 I I BRAN ATEEE
a (amino acid) X(organic acid)
i J bbHT I /RBYNETET I B
NH,t —— NH,*
4 Y OERERILEY)
b d (organic nitrogenous compound)
NOy~ ——> NO,- O ERERLEY

(DEHla R Z2HED 2 EW1E, ROO~ODEWEEE (biocoenosis) D5 b ENd, %

LT b OB DRI S, 13
© 4## (producer) @ —XiE&E#%E (primary consumer)
® RXiHE#E (secondary consumer) @ Z=RXjHE# (tertiary consumer)

® 4M#E#E (decomposer)
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(2KEI b DR ZHED 5 EYOMAGLRELT, RELLLDE, ROO~DD > b >
5—DBEURE W, 14
@ HEREEEE (nitrite bacteria) LHEEEE (nitrate bacteria)

HRYEEE & BB (sulfur bacteria)

THRR S & B B B

$MHE (iron bacteria) & Wis&HHE

® @ ©

BRDODO~DDEYD S B, KRHIC DERBEENTERWVEIEND, RODELRDD%E

—OBUR S, 15
@© 7YV bN27 ¥ — (azotobacter) @ #>¥aE (Nostoc)
® #RAE (leguminous bacteria) @ A % (rice plant)

(4)REN d OiafE 2 HED 2 W)L, ROO~DOEVREED S5 b Eh, bEHLR b D% —

DFENL W,

@ 4% (producer) @ —XHE#F (primary consumer)

® T RkiH#E# (secondary consumer) @ = XRiH%E#H (tertiary consumer)

RI12 425 (amphibian) OFEICB W T, XD a~h ODBEED S b, NEE (endoderm)
PO EINLEBE R 2 OBRATHAGLEEL T, ELLWHDEZTOO~BD S b0 56

—DEUPL I, @
a, /Mg (small intestine) b, ‘Ht% (skeleton) c., IRov > X (lens)
d. A (muscle) e. B (brain) f. &HE (spinal code)
g . L& (heart) h. T W& (pancreas)

@D ath @ atrg ® bé&d @ cte @ d:f
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BI13 RO a~f i, Y% (plant community) D& (succession) ODiEFE % R~z
bDTHb, anOIRFLBBRICOVTOHFZELSRLIZbDE, TOO~O0» 56—
DEUR E W,

a, KUREE L LWL, #lIPE 57 EBLTORWHHINTE %,

b. BEHEESZP VB (sun tree) BMRAL, BN ZED> T, ZITE, i

HE2IZEONLDT, ERIIBEAZ 5,
c. ITLWFAEEH (lava plateau) 7% & OERHE DAL (weathering) eIz DN T, HiK
#4 (lichens) a7 (moss) »MRAL, L7ZWIZTEE (soil) KI5,
d. BEROTE T, BEOYRIEINESZESNDTEETEIZ WS, BEOYARIE
FEBETE20T, LEVICEHEIEB 52T, B (shade tree) 2MEZ T <,
e, —HAEAR (annual herb), ZIEAEAR (perennial herb) DRFABRASNS XSk D,
oA ZF & U7-E] (grassland) D<K %,
f. BRSASEEZ LD 2RBEMIIZEL, ZOZERBRIERICRELREMABISRuME
DRIRINS,
@ a->b—oc—oe—>d—of ® a—»>c—oe—->b—o>d-of
® a—-c—oe—>d—->b-f @ a—-e—->b—oc—od—f

@ a—»e—->Cc—o>b—->d—f
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EI ZIKBJJMHI %ﬁ (Eﬁ;

e = ot H

(8 043)

I F B F &

Z OFERMIZ, 17%—=YH Y £7,
. T, RERAcen®E (HB)

S O W N =

I MELDEE

TR

THALTL &,

. BHEAROEREIZ, ABCHE>TOLEIVERA,

. BB b o T, ZOMERRERIBRL I LI TEEEA,

. ZERES AR T OMIC, ZBEEFRICL DAL TS W,

1. MERAMCE, IXTHEERSDO A

b

2

9

3

DX T B EERIc~—27 LT 120,

Ve 0 00 9 00 P9 009 J9 09 J 9 PP 9 9 JF F9 9 PP I PP JF FF
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2. MEAMICECTHZEEFHOLTHA TSV,

[RRE AR

. ABBIMOGREY»H 5 £ T, ZOMERBKOFZETIEWT A,

ce N DOWNT
WE T, BEIIMEOXDIERIZLUTN ST, BERAK (x—2 > — 1)
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M1 ROXEZZHAT, TORMD~ANCEZ RSV,

HADAL X ¥ A (census) TdH % EEFHEIFLII20FICIRF 572 20004F D ARLFRIZ
FEFAIGLIR, fmOKIET, FHEN31.5%, LHEN23.4%TH o7,

1 NOLZENR—EDOMICELFEH DT H 2 G FARHAETRIC O W TKE 2 KT 5
Y, HRTRN1L.4THY, FELEEF2.0%2 FE-> Tw2EBEV, FER EEEET
132.0% BRI 2 ED% WS, W 7 ¥ 7 #ETIRRBERE > TET T 2ERR RS 5,

(1) AOEYHRACMLTELLXE, ROO~@D5 b7s 1 2B REy, [ ]

E# (the United Nations) 1F ALY > % A 2EEERT 2 L5 CE#E L Tws,
ANO® % 2039 > Vi FETH 5,

ANAx Y ZFAEANZTHETRE L TR,

AN ¥ A3 HFZETIEL WL 5 FIZ 1 EfThbhTw» 5,

® @ 6 6

(2) HERCZBILZRERIZOWTIELWX %, ROO~DD S H1n6 1 DV I,
BWRIERZED 272012, EBRAHNEBEREVOEELITH> Tnb,
BORIERIC K 2D F K E LT, BUFPREBOHEICENEEHL Tn b,
200078 (25~295%) ZMEDORESHRIZ S5 E 2Bz T3,

EOWRIEREZ KD 572012, BUFD 2 WH{FEEOEE R L Twb,

® © 0 6

(3) FELEEEOF CHHEHEELRN2 02 FA2EHZ, XOO~DD > bho 1 D%

U X, '3

® 4¥V R (UK @ 7AY% (USA)
® 42V7 (taly) @ 77> A (France)
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(4) HEEE7 Y 7E#HEORTHEHEHRBEZR2 02 THE2EEZ, XROO~DD > bh s 1

DEUE &, 4]
@ A4 > F#%¥7 (Indonesia) @ 7 4 Yy (The Philippines)
® ¥ KR—) (Singapore) @ ~v—v7 (Malaysia)

B2 #EZ (election) T ARONEZGiA, FOZMD)~UNCE Z 7%\,

Eéﬁ,ﬁﬁ@%iﬁﬁ%izéﬂgtﬁ&énfw%oﬁm%%%%ﬁ%ﬁﬁiam
1 2)

B b DD, EEOREARPZHEREIL, BREZD) U TABE2EHE T L ChHb, L
7o T, BELBERIEBLT UL EEMICERL W Z E8% W, #ER, BHENE DR

(3)
FEOZFFCTHEB I N0 L D IELEY (legitimacy) 23H 5 E01HW I 5,
(4)

(1) TEERINZOWT, #EZEOHEICHL2F 2 HE L TRbETRbDE, ROO~DD

5Hne 1 DEUE S, 5|
O FEZRC X 2 BHERR 2RI Eay & A% TR (bourgeois revolution) &
©@ HEAEZERORFL L CGEHT S w5 ERAZE (national representation) i
@ BEERIFAHANCHM L TRET 2 L) SGHERYER (rational choice) i
@ FANOBSREIFIEM P EAHREIC ORI ENS &S HESHER (social

choice) i@

(2) THEEEWZOWT, HRCET2HHELTELWLWSDZ, XROO~DD S bbb 1

SEUB S, 6

BHIEHERTIE 2 D 18694 1 i W] D R bk B E;M X 117z,

DB S 12 HITE D 18894 I ] DR Pk BEE L GIE S LTz,

B 1 KK (World War 1) #0D1925%F12 B i 25 B A S iz,
55 2 KAMFUKEL, (World War I1) £ 0194641 Al D 5 b B2 s K &
niz,

® @ 0 6
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(3) THAEBRNZDOWT, FEZELBOROBRICET 3L L TR BYIL LD %ZE, XOOD
~@DDS BH S 1 DEUR S, 1]

@ IR FES (proportional representation system) 2EB1F 2 X D & /NEEZE X
(single member district system) 2B 5 HH, 3EZELEBERORE OO & 25580,

@ EFEICRHT 2EAKRERZ, Wk iEED, BOREBREDOEKZ b O,

® WHKFEETEmBI NS EUMADOEIEEZRS V7 7 v ¥ A (referendum) 13,
BOREZETH 5,

@ BHEIEENIESFD LIRS 52 w0T, BIRF SR D o b B ETYH
BURGRE L ER Z LT TE R,

4) THEBANCDWT, BHEOELENEVEARENIDIFEND, ROBEYIZLDZ,
ROD~DD > b5 1 DI S, II

@ 2Fe L TOREENFE L, BHEDIRERDE - 1286,
@ ke L TOREERMEL, BHEOKFEERIFED 5 1258,
@ 2L TOREENE L, BHEDTREFEMED - 186,
@ SfhE L TORERMEL, BIEOLZRRMED > 255,

—131—



M3 RO, HEX, 7xU%, EU, 7Y7 0 4 HBEOESHEEZR LIz DT, K

ElZH o AmZRL Twd, ToiM1), Q&2 %S\,

HIgAIE SN

1999, & NJL
393 ( £ &)

%
‘§ 1,912

1,519
4/1,302

1,116
1,722
1,180
1,114
2,339 1,569

@ (“Direction of Trade Statistics” IMF)

(1) FOMOA~CIZHTiZE 2H - HBOHAGDLEELTELL D Z, XROO~®D

DI 1 DFEWNE I,

A B C
7 Y 7| E U|7x9%

7 A%

7 YT

E U

E U|7x9%

7 Y7

® 0O e

E u|7v7

7 AV

(2) C»5BADHIZEEIVEICZHRICIIAL TS, ZOHEBEL TRbETRHOD

Z, ROO~DD > b 1 DR W,

O BIFHR KK EREFBORDRYBUC & D IFFEF B EZ T/ 0, Cho DR
TN & o THEED A STz,

@ BlithF COHREY

272,

SEERD > B GBERICHEEL L 12720, CHh o DIAD

@ CIIMANRBEENS 2> TEY, BOBRWAEENIER L CTHMER 5727z

DT DR L 72,6

@ ClIHARMZES - BTEBEOMKISE L ->TBY, BO I TE EEIROFER

DEEVICEY TS THHEIIEARL T2,
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B4 EHR[LZEZOWT, TOEM(), Q&2 530,

1) XOXD (a) ~(c) THTEEIEBOMAEDLEELTCIELWLW D Z, TOO
~@D S BB 1 DO E 1, 11

BERRIIRX[OLE 2 bR OPEETH S5, HR/LE L IX, H, R, T,
EED 4 FED 1 DOFME R ITHROZ EThs, A ((a ) XETL, 4F
HHIE (b ) BHETT200EETH 25, 1970, U Y LA 23
(c) BRENBLIICEST,

(a) (b) (c)

@® Yl b 575 AT Tv—var |4y T v—vayv
) % ¥ X FI7Vv—Yarv|l4ryIv—vayr
® Y - H R 4 v T7v—yay | AT TIv—yvayv
@ Vi - F-3R F 7V —Ya v | RIS Tv—vay

2 Av7v—yaryOHAELTIELWLHEDE, XROO~DD S Lo 1 DFEWNL XN,
O Ar7v—yary3IEMECET2HE, BEOEENZETI® 5,
@ A v7v—yarifEl EEOSEN LAY, E&EEE AR
5o

® Ar7v—yarZHEEEONERE I T 2 #EE2 LD EL TLHERF LR

%o
@ A>7v—ya LT, PRATIHEERGEZZ S T28RBIBORE & 5 2
D%,
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M5 TEZEDZERL (hollowing of industry) ; BT 2 RDOXE %A, T DEXE(),

(2)09 = X_Eé l/)

HATIHI980FER DA X LARE, EXROZEFUE L Wb 2BRPE NS L 51Xk oz,
TS, EEPEEWNSZEIMNCBL, ZORER, ENOLEESCREMDE - T {HRD
CEThHs, ENTOEERZFLT L, BMTOREMBESIIERT 2 KE, HAERNDRE
MR E 5, EEOZEFLIE Z 2 E AT W O»F 2 6 b0y, RENRERRE,
(a ) K&oThHmoMtgs (b ) L, @mdiBs2E TS 450/ 2 b 2&
Sz SNBENCEEEZRT CLZETosh b,

(1) 2= (a), (b)) WA TR FELIBAOHAEDLEELTELWLHDZ, XOO~DD

355 1 DBUA S L, 13
(a) | (b) ) - .
— % (appreciation of the yen against the dollar)
@ H& EF 4% (depreciation of the yen against the dollar)
@ | H&E | Tk
@ ML | L&
@| HZ | Tk

(2) EEDOZAIZOWTHRREZLELTIELWLHDEZ, XKOO~DD > brs 1 DEN

KR,

O HATIZ, BEREHICBWT, 77XV 5 k0B 8EEOETEHEA TS,
@ ®EH, vy iuo=2s 2, HEEZ SEEICKEL T 2 EZECZER{ELEE S »
Th b,

@ EWMEREIC X 2E R HAANEGAT 2 Z L1322 o BHTIEE A CFThbh Ty,

@ ITo#ERZEWCLST, EEOZERLIZBEHEINODDOD 5,
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6 MBI ICBIT 2 RONE =T A, TOKMD), QICEZZ SV,

Bidix, WBELPERCAET2 (a ) &, WEE L ER S 2 &ET 24 (B
FH) EDEEL (b)) LCKRELZHEND, HEROEBINA® RS &, Z0OH 6 F»
BB (¢ ) iz ED ((a ) 23750, 4EZEB - 72 3IH - (d) &
D (b)) BEDHTWVS,

(1) Xz (a) ~ (d) CAZBHOHAGELEELTIELWVWHDZE, XROO~@D

DI HHS 1 OBULE L, 15
(a) (b) (¢) (d)

© | MEB | BB | HEB | e -

@ | RIEER | EERL | PrEBL | IHEB R428: (indirect tax)

@ | HEEH | MER | HER | e E%Eﬁ (direct tax)

@ | W | MOEBL | TUBL | WEBL | sk Godvided imeome o

(2) MHBEHEOAFHEICET 25 L TR ELZDDE, RODO~DD S B 56—

BEUR S0,

O BEOHEBRZEMEMN - VY—ERACHAT 2 2L, HEENDZIRITAHD
INEL DT, BFEZICE > THORAF LR SR,

@ FfEPEL B2 2 ON TEWBEZ# A T 2 ZEFBL, BloAHEEIICEU:
NEERSEE L,

® FEHEOIENERE - E TR > Tz e LTH, IEOESIERENE 2
LIZED, IZEAFEEBNMTbNS,

@ FEBBLXEAE E O TG U RERBEH S0 5 0T, A FEOBISD
HHEF LR,
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71T THSREEDIRT 5 B DWW THRARIZKRD1), Q)OXHoZEM (a), (b) hTiF
E2BOMAEDLEE, TOO~@ODI b ZNZ]1 DT OHEPL I,

1) —fkic, RASHEHRAZHITL CTELAZH O %, #iF (share holder) 1%, =4t
OPERICIECT ((a ) 2205, £/, thiE (bond) Z2FTL TERZHFHET S

ZEbDB, FATHAOMNE, ZORFICLST (b)) THo, 17
(a) (b)

O | kY | HE

@ | Y | AfE

® | ¥ VI g})&r (assets)

@ | M¥ | Ak £4% (liabilities)

(2) $B1TI%, % - Kt oTHEER2ZTANT, EF (credit) ZAIET 2, RT3
WWEEEELRES, 0BT ICE-T ((a) ThHhd, 17, 1713, HEn
FOHRTEENLE TS L, #THAETESYZRET A2 2D 5, ZOXIRE

EOPV LD, —#Iz (b ) EBVLTESR,
(a) (b)
NI UL
@\ & E HEATHE
@ & & £plhH i%i( :
- — SR (money market
@ A FHIRATS By (stock market)

M8 HIEmOTHE CHlRGEINEEE, — iz, /AINefiit, Hzet, £EEMEOXR
INEMRIZED LS 122 ELWHEDE, ROO~DD D bLre 1 DB &,

@ /DoEfiiks < EI7eflifg < EEEHE
@  EFEfit </hNefiiks < AR (ks

)
@  ApEEMmAE < EFEAE < /INTEfiiig INFEARE (retail price)
H17(fk% (wholesale price)
@ AEHMAE </NEfiikg < 7 i 4 pEH ks (producer price)
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19 TESRFECB T 20 BEFHEEEICEL CTIELWH D2, XROO~DD > b

51 OMUE R L,

O »2MOffiEN AT 2 L, BEEIHML, HEEIRIT 5,
H 5 OMEN LA 5 &, fHaRIEmL, FERIWDT 5,
H5HOMEN EAT S &, TERE, fhicE L &IN5,
HLMOMME» LA T2 L, TEE, fERL b TEd T 5,

® @ ©

BI10 HARICBUI 2BAKDE X, RN, 5. SORHicb o83 b, HAD 4 #h
WZOoOWT, HZ L DFHRR EBAEDOELZRLI:O~@D %o, FEEICHS
D% 1 DFEWNE I, @

40
90 30
80 20

2}
o

(X) v
(FEEN S o

]
() X ER

RE \ mm

} 80 20 > 300
AN 4 N / \
70 10 ] 70 10 7 =
: L AR

200 60 0 - : 200

xn
B
S(2 )RR

60 0

2 %

EE—10 E—10

L 100 L 100
< <

1234567891011 11234567891011

©) @
(THAREZE£2000/20014FK, FEZ4)
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i1l HARICBII2KOFEHICET 2RO E RS A, FOXKMED), QIEZ % E W,

KEFRD S LIIWNPETHY, WOEORDOAFTEZRAKR L WS, HEALEOREAKRED
PEJZAEL, T00mmARE L Wb T Wb, & 250, ZDORKEIRET LICKE S EHT 5,
ek EDIEFIC D WELREASE (drought year) WV, 20 &k 95 RFEFEHITARE
DR T Vv, ROK1IE, FHEB I OEKECBT 2 KOMEHERERLIZBDTH S,

F1 KofhsE

BEkE (mm) | KEFE (10°m®) | 1 AH7z 0 AKEFEE (m®/A)

FEAE 1,714 4,217 3,359

KA 1,340 2,804 2,233
("HAREZX£2000/2001FE ik EZ+t)

72, ROFK2WEHHFEICBITLHBHOKFEHEEZRLIZDDTH S,
£ 2 H@EH O E

HE BEERA | TZERAK | &ERK | &5
& (103m?®)* 590 138 164 891
EE (%) 66 16 18 100

(*THAREZEI£2000/20014FR . EZ4)

(1) “PIEOKEFRRED 5 BABREDKPREFICHEM SN T L0, RbEYILLDZ,

ROD~DD S B 1 DHEUTE S b, 22
® 2% @ 5% ® 10% @ 20%

(2) BAEOEM TIX, KEFEED0%A EZ2ERICHES Z L ZR#TCH2 L a3, BK
FIZBWTAEFERREDIREHAIEEE LT 5 &, TRETAKODEIFENL bWV, i

LML LD, ROD~DD > bh s 1 DEVKE S, 23]
O FELZWV @ 50x10°m?® @ 100X10°m? @ 150%x10°m?
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12 XD (a) ~(c) OXEZ, HEAOHMHICEAT 2HITH 5, HPIIIGT 2
MEHOMAEDLREELTIELWVLHDE, TOO~@DD S b5 1 DFEVR I,

(a) ZOEFHTHETLINEEBEZIZU®, %< ORBCEWE, HE K EMEEOSE
DRSNS, HHEBUII429FIC EEBH— S LT 54504/, EEDOFEA TH:
YA ThD,

(b) ZO#RMIX, FFHEAICERS L, 79450 5/1000F 0/, HERDETH > 72, £
BHOD X BHE 72 SAOFRPMHEIFM L L b ICREFES LT S,

(c) ZOHIXISCTHFICHEE DEG O E LT, EHEAOESOHFLIEST:72
T, HHRZHE 2HEIFMTICED Y, LZLOAEANT ZIFEATS,

(a) | (b) | (¢)
HE | A | #F
HE | HE | B
AR | HE | s
HAS | MF | HE

® 00

RBI13 ROXEOZEM (a) WHh TR EZEBALELTCELWVHDE, TOO~DD S b
5 1DFEUVRE N, [j

BRHARORFEFERIZ, HBuhzHL LT 2 (indirect) RFEFNCE S VTV 2,
L, HARERETIE, (a) KB 2 ERKE, ke HEHE OEREE, i
SRR 2 EREESEO 5N TE D, EBY -~V THEAICERE (direct) K
FHIPFHHIN T2,

EHEH (election of the Prime Minister)
NEAEFE (nonconfidence of the cabinet)

I I)VF—HBEE (energy policy)

® @ 0 6

FHEWIE (amendment to the Constitution)
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Bi14 ROXED (a) ~(c) WhHh TR FEIEOMHAELBLELTIELWVWHD R, TD
D~@D 3 b7 5 1 DEUR S,

HAEZEIX, FELLZENERE2BEELLTWVS, £L12, ZOEIFIIBWVT
X, (a ) OWE, (b ) ONRE, (¢ ) OFFEPHEIN TS,

(a) | (b) | (c)
@O | HEEM | s | Bk
@ | ¥ F | W 5| Wik
®| ¥ F | Bid | BEE
@ | tHRH | M | AHHE

RI15 RDOZ 7 7 IZHADMAEZERDL LD, b@tltbDr, FTOO~DD S & H
51 OBUL &V, 27]

(%)
15

o/

7

FEE S| 1M

=
=
5@5@%—&&:4%3

A A A
Vo

=5 | | | | | | | | | | | | | | | | | | | | | | | |

1946 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 _ 8ﬂ 90 92 94 96 98(fF)
(REFA21) 89 (FFHLTT)

(8]
—

o
N TR O

Nyew\N =\ Y

(CHThR Bt 2 BE R

O REEEER @ KFEEXK O QAESE @ ERTFHICBUIHFEOHSE
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fI16  1998F D &btk B e 8%, 2EXEHIREK D004 &, #ERER 2807 L 3 2 3
ZEX BB S NIZ15287 572, ROFKIF, ZOEHEREROEZEXICBIT S 15
Eblz ) DEHER TS, ZORDFHELTIELWLLD%E, TOO~DD > & »

5 1DOFEUEE W,

1| FEER 1,458,569 A
2 | B EES 1,453,123 A
3 | KERFF 1,436,047 A

T~
o
)i
sy
=
Jm

411,406 A
384,155 X
309,498 A

o~
(@)
Flly
=
Sm

o~
ﬂ
I
o
71

O ZFEbeTIE, B LG OFESFEFECRES TV S,

@ ZHbiTi, LD EHONREDIT S BREI NPT,
® ZHbeTE, #iL D b OHZEDIE S BRES LT 0,
@ ZREbiTid, #EHTT OGN L b IR THian,
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17 ROXEZFAT, TOXMED), QIXEZEI WV,

HARDAME WX, EFEIONAZED WL ( a ) &, EREHONAI L > TH
EEns (b ) bbb, (b ) BRENFEOEFEREEEHNELLZDDT, B
2 Kt KHE (World War 1) &, ( ¢ ) HKHlOEKRE L HIZILE ST AETH %,

(1) FoxhozEf (a) ~ (¢) Wh T F2EMNOHAGOLEELTIELWLL D%,

KOD~@D 5 B 5 1 DEUZ S,
(a) (b) (c)
@ | Fike | ol | wEER
@ | H&he | BoE | ErER
® | ek | BbE | wEEXR
@| EmiE | HeE | wiER

2) Eoxthd (b ) OAMEAMAETIIUD THEL-EEEZ, XOO~@DD S b1 5

1 DB E W,

7 4 < —)#FEFE (Weimar Constitution)
HAEZE: (Constitution of Japan)

KHEAFEBEE (Constitution of the Japanese Empire)

® @ 0 6

7 X)) hE%EEE (Constitution of the United States of America)
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RI18  EEWENCEE T 2 ROZEM), Q& Z %SV,

(1) XOHZZ 7%, 19944180 2EMOFEHEHE2RD LIz D TH5S, ALBIC
HTIFEA2EOHAEGOLEELTELWLDE, TOO~@DD S 0056 1 DBV I\,

FihMOEEE (19945F)

Z01t
36%

037 (Russia)
8%
F+41212)7 (Nigeria)
5%
NZZXLZ (Venezuela)
5%

7> 7ERE (UAE)
6%

/)Ly — (Norway)
7%

779 —h (Kuwait)
6%

(T HIEERET19984F /L H45 &)

A B

© vvvrIry 157

@ yvvrIry =y )

® 45 e #2797 7E7 (Saudi Arabia)
— N 427 (Iraq)

@ = YT IET 220 o

(2) EWMEIEL TwaEEES VT Vv (International Cartel) OfFE4ATRZE, XDOQD
~@D 3 Bh 5 1 OEPR S, 32

@® APEC @ WTO ® OPEC @ AFTA
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19 HEAOERRFBOHRICOWTOERZRT, TOKRM1), QEZZI Vv,

B - HEEREFRT GRAL TR

BRRRFH | RERRF# | Al
19604F 2,078 3,979 6,057
19704 831 4,510 5,342
(M7 TH 2 HRD1004 (SGETHCE 4 i) 5 EEH)

(1) ZoO10FEMIIc, FZE (full-time) ERENBI L TV L T, #HFE (part-
time) ERESEINL TWAHAL LTELVLLDEZ, XOD~@DD > b6 1 DOFE

[0 @

O MHERFKVPHEROREAE 2RI ED T,
HERRVDHARD BEARET] = 2B E D 72,
BROLZUNEERFRETORETHL X510k o7,
BEROBUNEERBERETORETH X510k o7,

® @ ©

2) ZOIVERICELCI-HARADENDTEZLELTELLLDE, XODOD~DD S & »

51 0FUR I,

O AFEIPERTERIMLL 727D BN & AERED e S 117z,
BB T3 £ 9820 DRIEEMTb L Tz,

1#EB{t. (underpopulation) #3739 Fp NI 2 72,

B2 A 3Lt (overpopulation) 239 4 A7,

® @ ©

RI20 XoFEIE, 1996FD7 7 A, N4V, A ¥V X, HRKOAO, HE, ER1ADH
720 OGNPERHIE LI b DTH 5, HERIZEN D, IELWH D%, BHRFOO~DD

5Bm5 1 DR E N, 35
z P
4 A HEfH 1 NBHT D OGN
(1005.N) (1,000 F 1) CER W)
@ 125.76 378 40,940
) 81.91 357 28,870
® 58.78 244 19,600
@ 58.38 552 26,270 (FOE-5 HRog:H)
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BI21 55 1 ZHFKEE (World War 1) 12O WT, XROZEI), QK z X\,

(1) 21 XEFRAKEFICKE Z > BUERSEFICOWTIELWH D2, RODO~DD S b Hh

51 DRI,

@ AYFBAFV RS Tz,

@ HETHEHBN (the Qing Dynasty) 23728472,
® W THAD > OHILEH A S AR 572,

@ HARTHBIBINHEILL 72,

(2) 1 XERKEETOEZEDOHSRITIZOVWTIELWEDE, XKOD~DD > s 1
DEUN Z W, @

HATH 1 REFEFmnE I -7,
FETHETEREROERNII L X -7,
7 AN TREAC E D AR 572,
VET 5 R LTz,

® @ 6 6

22 ROEEHTE ZLO~@0D 5 bRGHEHEFTRICE Z >/ b D2, 1 DREPK S
Vo
® Fa2—fE# (Cuban Missile Crisis)

@ 47> +47278% (Iran-Iraq War)
® 7% E&E (Plaza Accord)
@ KMES (European Union) DOFEiE
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EFEEHE
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. COREAKIE, 24—V HD 7,

. RN, MERIMRCERE (HB) TREALTL 280,

. MERROLREIIZ, STEROXECH> T IV ER A,

. BRI Th, ZOMERKERIbRLZ LI TEE A,

. ZBES LA E T OMIC, ZBREELFELC LS IKERALTLIZS 0,

S U1 &~ W N

I MELDEE
1. MEsxholA, B, [C, D... 121k, zhFh— (4 FADEFE),
72iE, 05 9 FTOHN—DOFTOAVET, HTIFE2HDEEY, #
ERR(z—7 v — ) OXET 2EMIce—27 LT RS w, 12720,
SRR OWTIE, 728213, VI2132/3 0k, T3P U/H
LTLIZE W, Tz, DBV, FEESTFICOT, 98 « 9T
TELZRIRS L TBEL T,

RS H _ /A \ = ) -
CD Wz 14 c‘:mx_éiﬁmbi, J«/{—F@JZOM.? 7T%o

)
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® OO
OO,
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2. RERRKICEVCTHI2EEFHLDLTIHATLIEZE Y,

..I r 2L 28 22 28 22 08 02 08 227 200 02 00 020 08 027 98 02 &4 -I-I-I.I-I.I-I.I-I-I-l.
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HFE(a—21)

"R — A BEASE

fREa— 2121 Ta—21, & Ta—2x2, b FT, < B IR EC AP >
fi#% a1 — 2 Course

Course 2

re e $EL A , 5 Z, %.ﬁ )
a—2 1, ZERTIEEE, GO LD, BERKD —Z T\ 2—X 2
ourse 1

ElRch? "MEa—2, o "a—2 1, #OTHA, *

DFDOV— 7% RD ORLTLES L, BRLIza— % o O

DIEL LB ODRINTwuERnE, EEINERTA,

[| XkogMEzH LT, 2RZNOBREOF»SHELHT2H DR — BRIV,

1+V5 4 .
(a) o4 /5 k%b“@&if%éo

® —-7-3J5 ® —7+3/5 ® 7-3V5 @ 7+3V5

(b) 3% (real number) x, ¥ XDV TDORDFARDHFT, IELLZWVDIE|B|TH2S,
@O xty & xy BEICIEDOE (positive number) THhHiE, x by bIEOKTH 5,
@ x+y »#EEE (irrational number) ThHNIE, x & y DWW T ur— 7 IZHEEEEL

THb,
® x, y PEH (integer) T x*+y* BHE (odd number) ThHX, x &y DWW
T —HIEHFHETH %,
@ |x|<lylFa’<y>ThH 57200 %EA 5 (necessary and sufficient
condition) T&hH %,
® 2’<yiFax<y Th37:DD+45%M (sufficient condition) THhH 5,
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() 2 XBH%t (quadratic function)

y=ax*+bxr+c /\
]

DT ZI7BERDE SR> TwD ET 5, 0 x
ZOLE, a®ffi (value) i¥[C|, b oftiz|D],
p—dac OIEE[E], atb+c OEE[F|Th2,

@ IF @ # (negative) @ 0 @ MEETEZWV

@ 2fH@DHy 4 av (dice) ZFEEICERITSEE, 12»20H (pip) Bk EdH—
DI B HEE (probability) ¥[G|TH 2.,

7 4 1 5 11
@ 15 @ 4 ® 5 @ 3 ® 15
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ROLEFEXH D A~RIZIZ, ZEN, — (A%, minus sign) 220~ 9 OEFD\»
TND—DONB A%, #T5dDEEVR I,

(a) 3 XSGR (cubic equation)

r*—3x*—5x—1=0

DOf# (solution, root) I ch i xZi,/@ ThH b,
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(b) %3 (parabola)
y=ax*+bx+c
233 5 (point) (—1, 9), (1, 1), (2, 3) @3 L +niT

el oFe] o

ThH%,
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(c) % (polynomial)
P=2x*+2xy+y*+4x+5

(a3

P=(x+y)2+<x+m>2+
EERTELDT, 1:2, yZE D & & WZH/ME (minimum value) @ %
&b,
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(d)

%R (equality)

N AIRVASR

logu225=] OP |logio2+ Q |logio3+| R]
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[l xo&fEcHD A~012iE, 20LZh, — D 0~9 DEFOVTNL—DONA S,
T2 HDEHERNL I,

(@) FER
224+ P +4x—6y—12=0
TEREINSHM (circle) #C T 5,
i. HC®Hi (center) @ FEE (coordinates) I <, ) T, F
(radius) bi@f‘%%o

ii. HP6, —1)»6Clzglwi-E4F (tangential line) Dz (point of tangency)

F COREHEX (distance) ThHb,
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(b) =AM (triangle) PQRIZBWT
PQ=5, PR=3, ZP=60°
ThdET 5,

GH |,/
APQR OMHTE (area) % 4 m TH2,

ii. 7 (edge) QR DFE= (length) 11 /| JK | TH2,

i.

iii., APQR O# M (circumcircle) O£k
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©) WOEEN1DIE=MAE (regulartriangle) %, #O—H%ZHh (axis) & L Claliz

2R THESN B (solid) OFEFE (volume) 1 ﬁ T, KM (surface area)

s \/—@—ﬁ Th b,

—157—



IVl kogEcHD A~MiZiE, 2hZFh, — D0~ DEFOVWTAL—DONA 5,

BT 25bDEENLI N,

(a) ZEEHF| (arithmetic progression)
1, 8, 15, 22, ---

DFEnHE (term) % a, TET,

1. dn:n_ T\\%%o

ii. ¥ (first term) 2252 30 HE TOHOH (sum)
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(b)

a l3EHET 5, B
C:y=2x*
% x Bl (x-axis) FMIC3, yWll (y-axis) FMIC a 72 F1T ¥ & (parallel
displacement) L T o5 Hi#E (curve) & C: LT 5,
a—I—

ii. HPW2BT % C, COEMMPEWIZEST % (intersect orthogonally) O i3

a=+1 /|| orxTH2,

i. 2f#R C, C: DA (point of intersection) P o x JFEAZ I ThHb,

—169—



©) aBIEDOHET 5, B
C:y=2x*
E2HEMy=0, x=a & THENKE (figure) DHEMEE S1, C& 2HEMR y=4d5
x=0 L CHENLKEOEEEZ S: £ ¥ %,

a

i, SiiS=1:[M| TH2,

i. SIZ ‘(\\Zé%o
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BFE(a—22)

ML — X ) A

s — A3 Ta—2 1, & Ta—2x2, Bhh i, | <HEEMMITALH>
fi% a2 — A Course )

"a—2 2, ZERT HHEE, BO LD, BERKO

EREhs EI—A, © Ta—22, #OTHA, = || Course 1 |\Course 2
°

O

DFOY—7HZ00 ORL TLZ& W, #RL-a—2X

DIEL R D RINTWwinE, REAINERA,

[| XkogMEzH LT, 2RZNOBREOF»SHELHT2H DR — BRIV,

1+V5 | 4 .
(a) o4 /5 k%bbl@bifiﬁéo

® —-7-3J5 ® —7+3/5 ® 7-3V5 @ 7+3V5

(b) 3% (real number) x, ¥ XDV TDORDFARDHFT, IELLZWVDIE|B|TH2S,
@O xty & xy BEICIEDOE (positive number) THhHiE, x by bIEOKTH 5,
@ x+y PEFH (irrational number) THNIE, x & y DWW Iur—JF IZHEEE
THb,

® x, y PEH (integer) T x*+y* BHE (odd number) ThHX, x &y DWW
T —HIEHFHETH %,

@ |x|<lylFa’<y>ThH 57200 %EA 5 (necessary and sufficient
condition) T&hH %,

® 2’<yiFax<y Th37:DD+45%M (sufficient condition) THhH 5,
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(c) ##BA% (fractional function) yzx‘fz DT Z 70X y:% D7 T 7 & FTRH)

(parallel displacement) L TEo %, Z OF(TEHE)IX Thb,
x Bl (r-axis) DOIE (positive) DAMNT 2 72 FATREIL 72 H D
x EiD A (negative) DAANC 2 72T VATEEI L72d D
x BIOIED AN 2, y MIOIEDOH NI 1 ATEH L7 b O
x WHOIEDHHNC 2, y WOEDTHENC 1HTREE LI b D
x BIOBADHIANS 2, y WIOIEDH AN 1 FATEE LI b D
x WORDFINE 2, y WOEDTHTHAIC 1HATEE LI b D

© @ ® @ ® 6

M
p

i. q=@t€6b;‘f, M O#AT%] (inverse matrix) 1X7FEL L\,
i, ¢=[E|%n51E, MP=IThs, 7L, [FEAATH (unit matrix) £%3,
© -» ® 7 ® -7 @ p*—1 ® 1-p
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(&) RWEK (ball) 2 & FHWIER3EBS A>T fir 6, EKe—DF DD M #fFz 4
[ VRS, 72720, —FED HUZKEZBECERSZVW D ET 2,

i D LRIz, FRVBkSS 2 S TV 2HERIE (probability) [F | Th
%o

i, BRANCHND HLUZZERBHWEKTH S LI FAEDTT, WY HL7 4 HOBRDOF
CARGERDS 2 & T (4D X% (conditional probability) | 1%

ThHb,
® + ® 2 ® & @ 2 ® %
—163—



Il ko&iExHDO A~MIZIE, #0Fh, — (&5, minus sign) » 0~ 9 OFFDOWV

THNP—DOWNAS, #T 2 bDZEPEIV,

(@) E a, b 2% (coefficient) &I x 12 DOWT D 3 X FGFFER (cubic equation)
r*—axr®+bxr—4=0
B, HEE (complex number) 1+7 2 LT D% 513, az, b= TH
%o
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(b)

#fE (equation)
2+ y*+dx—6y—12=0
THRINBHH (circle) 2C &9 5,
i. M C ot (center) @ FEAE (coordinate) 1% <, E) T, P F
(radius) & |F|T® 2,

ii. £ (point) P(6, —1) 75 Clzi[ -4 (tangential line) D#Zs5 (point of

tangency) * COEEE (distance) I ThH b,
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() JifEs

(loga 64x)<10g2 %) =24

— _ 1 =
OffiE z=| | | & =] ThH5,
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(d)

S

y=4sinx+2cos 2x—2

DI AME (maximum value) % ThY, &/IME (minimum value) 1% <
b5,
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ROZMEL T D A~NIZIE, ZhEFh, — 0~ DEFOBTNL—DNBA 5,

BT 25bDEENLI N,

(a) #% (progression)

1’ 27 29 39 39 33 e Ny vy My

7 N — N ~

2 fE 3 fiE n {#
ZDWTHZ b,
i, COBFIOE 0 (term) DEENET2 L&, N=| AB | Th2,
i, NEEOEETIE ET0HELEE) [CEIEA TS,
i, HIE (first term) > 5% 70 HE TOROA (sum) | DEF |ThH 2,
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) £ = (length) 7282 D27 F)L (vector) ¢ tESMW3DONZ MV b DAY A
(angle) 2360° ThH2 L%, a £ b DN (inner product) 0:1“(“26@, NVA

Va+26 ofsrH /| W [thz,
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() FEH a, bEZEECET 3R (cubic function)
fx)=x*+ax*+ bxr+4

DERFE (derivative) f/(x) »3
f'(x)=3x2+2x'£2f(x)dx—l-4

hglz L Twitiy

KM, N

TH%,
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IV

ROEFELHD A~KIZIE, ZREH, — 2 0~9 DEFOLT RN —DNA 2,

BT 2bDEENL I,

(a)

ESE44

D FERAEIX

,_ 2"t Ala—{B]
y=

(x+1)?

ThBOT, y'=0 %z 2 D 2= CD | £ 2=|E| Th 3, Lini>T,
y Of/ME (minimal value) 13 ThV, HAfE (maximal value) 1 T

b5,
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(b) Bd%K

y=x+2sinx

D x=0 1B 5 1%% (differential coefficient) I3 m ThV, 0<x=7x DO

T y=0 £X25DIF =7 DLETH 5,
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Question Booklet

Examination for Japanese University Admission
for International Students (Trial)

Science
(80min)
[Physics, Chemistry, Biology]

(Select two of these categories and answer their questions only.)

I Important Rules and Information

1. Do not open this question booklet until permission to start the examination
has been given.

2. This question booklet has 26 pages.

3. You must mark your answers on the answer sheet with an HB pencil.

4. You may write notes in the margins of the question booklet.

5. You may not leave the room with this question booklet, even after the examination
is over.

6. Write your name and examination registration number in space provided below,

in the same way that they appear on your examination voucher.

II. Answering Method

1. The boxed number in each question (| 1 |,| 2 |, | 3 |, *-*) indicates the

number of the corresponding answer line on the answer sheet (mark-sheet).
Follow the instructions in each question and completely blacken your
answer in the appropriate line of the answer sheet.

2. Be sure to carefully read the instructions on the answer sheets.

V 09 9 09 JF 9 P9 JF J 9 JY Y P9 9 F¥ 9 J 9 P9 9 J9 9 JY 9 PI P FF A
V 00 P9 009 F 00 P9 09 J9 09 JF JF P9 9 F9 9 P 9 P9 9 F9 09 Y 9 P9 o9 F 4

N\ / B 7 T T L T T S S T Y Y - ey ey, N

Examination registration number

Name
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Physics

Marking Your Selected Category

You must indicate the science category (Physics,
Chemistry, Biology) that will be answered with this <Example>

answer sheet. As shown in the example on the right, if Subject

you are responding to the Physics questions, circle the Chemistry | Biology

label “Physics” and completely blacken the circle under

O O

the label. If you do not properly blacken the appropri-

ate circle, your answers will not be graded.

] | Answer the following questions from QI to Q10.

Q1 Released gently, a body is in a state of free fall under the influence of gravitational
force. The following descriptions from (a) to (d) refer to the free fall. What are the
correct descriptions among them? Choose the correct one with the proper combination
from @ ~ @ below. III
(a) The falling distance of the body is proportional to the falling time.

(b) The falling distance of the body is proportional to the square of the falling time.
(c) The speed of the body is proportional to the falling time.

(d) The speed of the body is proportional to the square of the falling time.
®a, c @a,d @b, c @®hb,d

Q2 A ball A of mass m moves with speed v, and a ball B of mass 2m stands still. The
ball A comes into elastic collision with the ball B. What is the speed of each object
after the collision? Choose the correct one from the following @ ~ ©.

Al2) B3]
@ v, @ 2w @ v/ 2 @ v,/3 ® 2w/3
® —v @ —2u — 0/ 2 @ —w/3
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Q3 What is the necessary work [J] equivalent to heat quantity to change temperature

Q4

Q5

of water of 200g from 20°C to 70°C? Choose the most appropriate one from the
following @ ~ ®. EJ

@D 4.2x10° @ 2.4Xx10° @ 4.2x10* @ 2.4x10*
® 4.2x10° ® 2.4%10°

Ideal gas of # mol is in a thermal equilibrium state with volume V', pressure p, and
absolute temperature 7". Choose the unsuitable one from the following @ ~ @.

@ T is proportional to p at constant V and #.

® T is proportional to V at constant p and .

® T is proportional to » at constant p and V.

@ Internal energy of ideal gas is proportional to » at constant p, V, and 7.

Two waves have equal frequency and amplitude. Phase of each wave is different. The

two waves are superposed. Choose the most appropriate one from the following @ ~

@. 6]

D Frequency of the superposed wave is equal to that of the original wave.
® Frequency of the superposed wave is twice that of the original wave.
® Amplitude of the superposed wave is equal to that of the original wave.

@ Amplitude of the superposed wave is twice that of the original wave.
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Q6

Q7

In the figure shown below, a body A is put on the left of a concave lens. F and F’ are

focuses and O is a center of the lens. Choose the correct one from the following @ ~

® 7]

@ A virtual image appears between O and A.
® A virtual image appears in the left of F.
® A real image appears in the right of F’.

@ A virtual image appears between F and A.

® M
p— 3>
e O
¢ Tl

A point charge of electric charge @ is placed in a vacuum. Choose the unsuitable one

from the following @ ~ @.

@ At a position of a distance » from the point charge, strength of electric field is
proportional to Q.

@) At a position of a distance » from the point charge, strength of electric field is
) 1
proportional to o

® At a position of a distance » from the point charge, potential energy due to electric
force is proportional to @.

@ At a position of a distance » from the point charge, potential energy due to electric

force is proportional to %
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Q8

Q9

Q10

A particle of electric charge ¢ moves with speed » in a uniform magnetic field whose
magnitude of magnetic flux density is B. What is the magnitude of the force f on the
particle? Further, which is the direction of the force? Choose the correct one with the

proper combination from the following @ ~ @. E

@ f = quB; opposite to the direction of motion of the particle.
® f = quB; perpendicular to the direction of motion of the particle and the direction

of the magnetic field.
® f :w%; perpendicular to the direction of motion of the particle and the direction

of the magnetic field.

@ F= q;B; opposite to the direction of motion of the particle.

The following descriptions refer to atomic number and mass number. Choose the most

appropriate one from the following @ ~ @.

(D Mass number is equal to the number of protons in nucleus.
@ Mass number is equal to the number of neutrons in nucleus.
® Atomic number is equal to the number of protons in nucleus.

@ Atomic number is equal to the number of neutrons in nucleus.

The following descriptions refer to radiant rays. Choose the correct one from the

following @ ~ @. 11

D a ray is composed of nuclei of He and each element has positive charge of two
units. After a decay, atomic number decreases by 2 and mass number decreases by 4.
® p ray is composed of electrons and each element has negative charge of one unit.
After B8 decay, atomic number decreases by 1 but mass number does not change.
® p ray is composed of electrons and each element has negative charge of one unit.
After S decay, atomic number decreases by 1 and mass number increases by 1.
@ y ray is electromagnetic wave with a small wave length and does not have electric

charge. After v decay, both atomic number and mass number decrease by 1.

—178—



In the figure shown below, there is a curved slope PQ smoothly connected with a

horizontal floor. An object A of mass m is placed on the top point P of the slope. Frictional

force is effective between the object A and the floor only for RS of length /. Height of the

top point P from the floor is 7%, coefficient of kinetic friction is x’, and magnitude of

gravitational acceleration is g.

Q1

Q2

Q3

P

Let the object A slide on the slope from the point P with initial velocity v,. When the

object A reaches the point Q, speed becomes v,. What is v,? Choose the correct one

from the following @ ~ @. IE'
@ Vo @ Jg_h @ v2gh @ Uo_gh

@ vvo~2gh @ vvo+gh @ vvo+2gh

What is the frictional force between the object A and the floor through RS? Here,

positive direction is determined as the direction of motion. Choose the correct one

from the following @O ~ ®. @

@ myg @ 2myg @ 1'myg @ 24/mg
® —mg ©® —2mg @ —u'mg =24/ mg

When the object A reaches the point S, speed becomes v,. What is »,? Choose the

correct one from the following @ ~ @.
® n @ Vgl @ V21 gl @ Joi—u/gl
® Voi—24 gl ® Vit gl @ Jvi+24 gl
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IIIl There are two sound sources A and B with equal frequency f. In the figure shown

below, an observer O stands still, then the sound source A approaches the observer O from
the left with speed » and the sound source B goes away from the observer O to the right with

speed «#. And the sound speed is V.

Q1 What is the frequency that the observer O hears from the sound source A? Choose the

correct one from the following @ ~ @. @

Vv 14 V+o V—u
O st @S @I @Yy

Q2 What is the frequency of beat that the observer O hears from the sound sources A and

B? Choose the correct one from the following @ ~ @.

+ lu—o| (utov)V lu—o|V
O e BN ¢ e = LA ¢ a7 (el

—180—



IV

Using the Millikan’s oil-drop device, we measure electric charge ¢ (¢>0) of an oil

drop. Mass of the oil drop is m and magnitude of gravitational acceleration is g. Here,

when speed of the oil drop is v, magnitude of air resistance is kv.

Q1

Q2

Q3

The oil drop falls at a constant speed v,. What is v,? Choose the most appropriate one

from the following @ ~ ®. Iﬁl

oL o0” @m o ok

m

When a uniform electric field £ is applied to the upward vertical direction, the oil
drop goes upward. Speed and acceleration of the oil drop are v and «, respectively.

What is the expression of equation of motion? Choose the correct one from the

following @O ~ @.

@ ma=qE—mg+kv ®@ ma=—qE —mg-+ kv

® ma=qgE +mg+ kv @ ma=qE—mg— kv

Finally, the oil drop has a constant speed »,. What is ¢? Choose the correct one from

the following @ ~ ®.

® Eo—v) @ Lwto) @ Lu-w

@ %(me ) ® %(vo—w)
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In the figure shown below, a circuit is prepared with three resistors of resistance R,

a capacitor of electric capacity C, and a battery of electromotive force E.

Q1 What are the currents /; and /, shown in the figure? Choose the correct one from the

Q2

following @ ~ . VA :‘20 s L :‘21 ‘

E 2F E 2F 3E
Op @op ©F @s3p O3 O%

=

What is the electric charge @ charged in the capacitor? Choose the correct one from

the following @ ~ ®. @
@ CE CE ® CE @ 2CE 3CE
2 3 3 2
R R
<—
-Q Q /1

| 1

1

C E —
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Chemistry

Marking Your Selected Category

You must indicate the science category (Physics,
Chemistry, Biology) that will be answered with this <Example>

answer sheet. As shown in the example on the right, if Subject

you are responding to the Chemistry questions, circle the || Physics Biology
label “Chemistry” and completely blacken the circle

under the label. If you do not properly blacken the

O 0 O

appropriate circle, your answers will not be graded.

Answer the following questions Q1~Q13.
Use the following figures if necessary.
gas constant: R =0.082 atm- £ /(K-mol)
Faraday constant: F=96500 C/mol

atomic weight H: 1.0 C: 12 N: 14 0O: 16 S: 32 Pb: 207

Q1 Answer the following questions 1) and 2) on the atoms and the ion M)~®).

@ Na @ Mg @ Al @ Si ® S ® Cl-

1) Which atom or ion has the smallest number of electrons in M electron shell?

Choose the correct answer from O~@®. II|

2) Which atom or ion has the largest number of electrons in M electron shell? Choose

the correct answer from O~@®. IZI
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Q2 Answer the questions 1) and 2) below on the pH values of 0.1 mol/ £ aqueous solution

Q3

of the following substances O)~®.
@O ammonia
® potassium chloride
® sodium hydroxide
@ acetic acid
® sodium acetate

® sodium hydrogensulfate (sodium bisulfate)

1) Which solution has the highest pH value? Select the correct answer from O)~@®).

=

2)  Which solution has the lowest pH value? Select the correct answer from O~(@®).

]

Each of the following acids, A)~D), is added to the copper metal. Indicate the gas
evolved in each case. Choose the correct answer from O~@®).

A) dilute hydrochloric acid

B) hot concentrated sulfuric acid

C) dilute nitric acid

D) concentrated nitric acid

o N e

@ no gas evolved ® H, ® 0, @ CO,
® SO, ® SO, @ NO NO,
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Q4 Dilute hydrochloric acid is added to iron(II) sulfide at room temperature. Choose the

Q5

Q6

Q7

most suitable description for the nature of the evolved gas from O~®. II'

@D The evolved gas has a yellow green color and is heavier than air.

@ The evolved gas is odorless and harmless.

® The evolved gas can act as an oxidizing agent.

@ The aqueous solution of the evolved gas is weakly acidic.

(® Black precipitate is formed when the evolved gas is passed through an ammonical

Zn(NO,), solution.

In the nitrogen column of the Table, the oxidation number of nitrogen atom in nitric
acid, and in the oxygen column, that of oxygen atom in hydrogen peroxide are given.

Choose the correct combination from @~®).

Table <combination of oxidation number)

nitrogen | oxygen
@® +3 +1
@ +5 +3
® +5 -1
@ -3 +1
® -5 -1
® -5 -3

Precipitate is formed when hydrogen sulfide gas is passed through the solution of a certain

metal ion, and precipitate is also formed when sulfuric acid is added to the same solution.

Choose the metal ion from @~@®). Iﬂl

@ Baz+ @ A13+ @Fe“ @ Cu2+ @ Zn2+ @ sz+

How many structural isomers are possible for the compound with the molecular

formula C,H;O? Choose the correct answer from O~G®). Iﬁl

@1 @ 2 ® 3 @ 4 ® 5
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Q8 Answer the following questions 1) and 2) for the compounds O~@®.

@ polypropylene

@ poly(vinyl chloride)
® polystyrene

@ polyethylene

® 6,6-nylon

® polyethylene terephthalate

1) Choose the compound which is consistent with both of the descriptions (a) and (b)
from O~®. @
(a) The compound contains benzene rings.

(b) The compound is synthesized by addition polymerization.

2) Choose the compound which is consistent with both of the descriptions (c) and (d)
from O~®.
(¢) The compound does not contain benzene rings.

(d) The compound is synthesized by condensation polymerization.

Q9 A 6.60 mg of carbon dioxide and 2.70 mg of water is obtained by complete combustion of
2.90 mg of a certain organic compound which consists of C, H and O. The gas volume of
0.290 g of this compound is 164 m¢ at 127°C and 1 atm.

Choose the correct combination of x, y and z for the molecular formula CxH,O; of this

compound from O~®. @
Table <combination of x, y and z>

X y Z
@ 2 5 1
@ | 2 5 2
® | 2 6 1
@ | 3 5 1
® 3 6 1
® | 3 6 2
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Q10 Chemical reactions [1] ~[5] can be classified by the type of reaction a), b) and c)

respectively. Choose the correct combination for each chemical reaction from M~@©.

[1]
[2]
[3]
[4]
[5]

toluene
nitrobenzene
ethyl acetate
starch

acetaldehyde

— aniline

—  glucose

{classification of the reaction)

a) hydrolysis

b) oxidation

Table {combination of answers)

acetic acid

benzoic acid

acetic acid + ethanol

¢) reduction

a) hydrolysis | b) oxidation | ¢) reduction

@© 1, 2 3, 4 5

@ 2, 3 4 1, 5
® 2 3, 5 1, 4
@ 3 2, 4 1, 5
® 2, 4 1 3, 5
® 3, 4 1, 5 2

@ 3, 4 1 2, 5
4 2, 5 1, 3
©), 4, 5 1, 2 3

Q11 The heat of combustion of glucose CsH;,0Os and ethanol C,H;OH is 2800 kJ/mol and

1370 kJ/mol,

respectively. Calculate the

heat of reaction Q of the following

thermochemical equation on the alcoholic fermentation of glucose. Choose the most

suitable value from O~®).

@ 3

CeH .06 (s) = 2C,H;0H (£2) + 2CO, (g) + Q [kJ]

0 kJ @ 60 kJ

@ 90 kJ
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Q12 When the lead storage battery discharges, the reaction at the two electrodes are as
follows. Answer the questions 1) and 2).
Anode :PbO, + 4H* + SO,* + 2e” — PbSO, + 2H,0
Cathode : Pb + S0O,*- — PbSO, + 2e-

1) Which type of the reaction will occur at the cathode when the lead storage battery

discharges? Choose the correct answer from O~®.
@ neutralization @ substitution ® ionization
@ oxidation ® reduction

2) Calculate the change of the weight of the anode after the battery is charged with

1.0 A of electric current for 1 hour 20 minutes. Choose the most suitable answer

from @ ~@®.

@ increase 4.8g (@ increase 3.2g (@ increase 1.6g @ increase 1.3 g
® decrease 4.8g (©® decrease 3.2g (@ decrease 1.6 g decrease 1.3 g
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Q13 The hydrogen iodide gas decomposes to hydrogen and iodine gases and reaches the
chemical equilibrium expressed by the following reaction formula.
2HI (g9 <= H.(g + L (g

The figure shown below is the energy change in this reaction.

A

energy

E:

y B2

>

reaction progress

Select the most suitable word for [1], [2] and [3] from the answers (a)~(e) which
describes this reaction. What is the most suitable combination among MO~@®)?
{description>

This reaction is endothermic, and when the reaction temperature is raised, the
chemical equilibrium shifts to [ 1 ]. The energy differences E, and E, in the figure

above mean [ 2 ] and [ 3 ] respectively.

{words of selections)
(a) the right side (b) the left side
(c) heat of formation (d) heat of reaction

(e) activation energy

Table <combination of answers)

1 2 3
@© a C d
@ a d
® a e d
@ a d e
® b C e
® b e c
@ b d
b d e
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Biology

Marking Your Selected Category

You must indicate the science category (Physics,
Chemistry, Biology) that will be answered with this

answer sheet. As shown in the example on the right, if

you are responding to the Biology questions, circle the

label “Biology” and completely blacken the circle under
the label. If you do not properly blacken the appropri-

ate circle, your answers will not be graded.

<Example>

Subject

~

Physics

Chemistry

O

O

Q1 Statements a-e below concern nucleic acids. Select the correct pair of statements

from answers O)~@®).

1

a. In eukaryotes, RNA is formed in the nucleus by the transcription of DNA, and is

used to synthesize protein inside the nucleus.

b. In eukaryotes, DNA is transferred outside of the nucleus to synthesize protein in

the cytoplasm.

c. In eukaryotes, RNA formed in the nucleus by the transcription of DNA is

transferred to the cytoplasm to synthesize protein.

d. RNA serves as the genetic material of bacteria and other prokaryotes.

e. DNA serves as the genetic material of bacteria and other prokaryotes.

® candd ® cande

@O aandd @ aande @ bandd @ bande
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Statements M~®) below concern the regulation of blood sugar level. Select the

statement that is correct. @

@ If the blood sugar level decreases, the pancreas secretes glucagon and the adrenal
medulla secretes adrenalin to promote the decomposition of glycogen into glucose
in the liver and skeletal muscles.

® If the blood sugar level decreases, the pancreas secretes insulin to promote the
decomposition of glycogen into glucose in the liver and skeletal muscles.

® If the blood sugar level decreases, the pancreas secretes glucagon and the adrenal
cortex secretes mineral corticoid to promote the decomposition of glycogen into
glucose in the liver and skeletal muscles.

@ 1If the blood sugar level increases, the pancreas secretes glucagon and the adrenal
medulla secretes adrenalin to promote the decomposition of glucose and conversion
to glycogen.

® If the blood sugar level increases, the pancreas secretes insulin and glucagon to

promote the decomposition of glucose and conversion to glycogen.
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Q3 The diagram below shows variations in the amount of nitrogenous waste (urea, uric

Q4

acid, and ammonia) excreted by a chicken during development. Which waste product

is represented by each of the letters a, b, and c? Select the correct answer from O~@®).

3

Amount of nitrogenous waste(relative values)
T

I \ \
0 5 10 15
Number of days elapsed(days)

a b C
@ | uric acid ammonia | urea
@ | uric acid urea ammonia
3 | ammonia | uric acid | urea
@ | ammonia urea uric acid
® | urea uric acid | ammonia
® | urea ammonia uric acid

If you accidentally touch a hot object, you automatically pull your hand away from
it. Referring to the terms in a-h, select the answer from (M)~® that correctly
describes the transmission path of neural information in this situation, from feeling

the stimulus to withdrawing the hand.

a. motor nerve b. sensory nerve c. autonomic nerve d. cerebrum

f. spinal cord h. muscle
@ g—b—f—a—h

® h—c—e—f—a

e. cerebellum
@® b—g—e—a—h
@ b—g—d—h—a

g. receptor

® c—b—g—f—a
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Q5 Read the following description of an experiment concerning photosynthesis, and then

select the statement in W~(®) that best states what can be said from the experiment.

5

Experiment by R. Hill

A. Light was applied to a liquid containing chloroplasts, but no oxygen was generated.
B. Iron oxalate was added to the liquid and then light was applied again. Oxygen was

generated.

@ It is possible to infer the origin of the oxygen (O,) generated by photosynthesis.

® It is possible to infer the destination of the oxygen (O) in the carbon dioxide (CO,)
absorbed by photosynthesis.

® It is possible to infer that water (H,O) is produced in photosynthetic reactions.

@ 1t is possible to infer that oxygen is produced in reactions that do not require light.

® It is possible to infer that carbon dioxide is necessary in reactions that require
light.

® It is possible to infer that carbon dioxide is necessary in reactions that do not

require light.
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Q6 After reading statements A-E, which describe an experiment concerning the decom-
position of hydrogen peroxide (H,O,) using catalase (enzyme), select the statement in
O~® that the best states what can be said from the experiment. III

Experiment

A. Water was added to finely ground pig liver, and the resulting liquid was strained with
gauze to remove the solids. The liquid was used as an enzyme solution.

B. To make a comparison with the enzyme’s effect, manganese dioxide was used as an
inorganic catalyst.

C. In order to make it easier to check the formation of gas, dishwashing detergent was
added to each solution so that bubbles could readily form.

D. Using test tubes which had been placed for one minute in a water bath kept at a
constant temperature of 0°C, 3ml of 3% hydrogen peroxide solution was separately
mixed with 1 ml of the enzyme solution, and with 0.5g of the manganese dioxide. This
was repeated for water temperatures 37°C and 70°C.

E. Each test tube had a mark 8cm from its bottom, and the speed of each reaction was
measured by counting the number of seconds that elapsed from the start of the reaction
to the point when the top of the developing bubble reached the 8-cm line. The results

of the experiment are shown in the table below.

0°C 37°C 70°C
Enzyme solution 240 7 —
Manganese dioxide 36 6 1

-1 No bubble was formed.

D The effects of both the enzyme and manganese dioxide similarly become increased
at low temperatures.

@ The effects of both the enzyme and manganese dioxide similarly become diminished
at high temperatures.

® At low temperatures, the effect of the enzyme becomes more diminished compared
with that of manganese dioxide.

@ At low temperatures, the effect of manganese dioxide becomes more diminished
compared with that of the enzyme.

® No assertion can be made because the amounts of the enzyme and the manganese

dioxide cannot be compared.
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Q7 There are two types of pneumococci: R-type, which is not pathogenic, and S-type,

Q8

which is pathogenic. When living R-type pneumococci were mixed with S-type

pneumococci killed by heat sterilization, and then injected into a mouse, transforma-

tion occurred in the R-type pneumococci, causing the mouse to die from infection. It

was found that S-type pneumococci had multiplied in the mouse. Referring to

experiments a-c below, select the answer in M)~(@®) that indicates the experiment(s)

that will cause the same transformation as described above. m

a. Mixing living R-type pneumococci with heat-sterilized S-type pneumococci that
have been treated with a protein-decomposing enzyme (protease).

b. Mixing living R-type pneumococci with heat-sterilized S-type pneumococci that
have been treated with a DNA-decomposing enzyme (DNase).

c. Mixing living R-type pneumococci with heat-sterilized S-type pneumococci that

have been treated with an RNA-decomposing enzyme (RNase).

@D a @ b @ c @ aand b ® a and c ® b and c

The diagram below shows the various stages of meiosis. Select the answer in O~(®)

that gives the correct chronological order of these stages.

b—-a—-g2—>c—>d—e—f
b—»a—>g—>c—oe—>d—f

b—»>g—>a—->c—>d—e—f

b—»a—>c—>g>d—oe—f

@
@
®
@ b—o>g—oa—->c—oe—>d—f
®
®

b—»a—>c—>g—>e—>d—f
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Q9 Referring to the following table of the constituents of human blood plasma and urine,

answer questions (1)~(3) below.

Constituent a:Blood Plasma (% by wgt) | b: Urine (9% by wgt) b/a

Water 90~93 95 1.05~1.02
Protein 7~9 0 0
Y 0.1 0 0
Z 0.03 2 i
Uric acid 0.004 0.05 j
Creatinine 0.001 0.075 75.0
Ammonia 0.001 0.04 k
Sodium 0.3 0.35 1.16

(1) From the following statements, select the one that is a correct assertion about the

protein constituent indicated in the table.

@ Protein is filtered out by the renal corpuscle.

@ All protein is reabsorbed by the renal tubules.

® Protein is not filtered out by the renal corpuscle.

@ Protein makes up 7% of primitive urine.

® Protein is reabsorbed by the bladder.

9

(2) Which one of the following substances is the constituent labeled “Y” in the table?

@ amino acid

® glucose

3 sucrose

@ glycogen

(3) With regard to the values “i,” “},” and “k” in the column labeled “b/a,” the

constituent with the highest of these three values is synthesized in which one of the

following organs?

@ brain

® kidney

3 muscle
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Q10

Q11

When a pea plant producing round seeds and yellow cotyledons was crossed with one
producing wrinkled seeds and green cotyledons, all resulting F, plants produced round
seeds and yellow cotyledons. When the F, plants were self-fertilized, the resulting F,
plants exhibited the varying characteristics of round/yellow: round/green: wrinkled/
yellow: wrinkled/green in the ratio of 9:3:3:1. Then, when a round/yellow F, plant
was crossed with a round/green F, plant, the resulting plants exhibited the varying
characteristics of round/yellow : round/green : wrinkled/yellow : wrinkled/green in
the ratio of 3:3:1:1. Select the answer in M~(®) that indicates the genotype of each
of the two F, plants that were crossed. The gene symbols are: A =round, a=wrinkled,
B=yellow, and b=green. @
@ AaBb X AAbb @ AABb X Aabb (3 AaBB X Aabb

@ AaBb X Aabb ® AABB X AAbb (® AABB X Aabb

The diagram below represents part of the nitrogen cycle that occurs in the ecosystem.

Referring to this diagram, answer questions (1)~(4) below.

nitrogen fixation

gii?e?tgganism or an amino acid A><organic acid (all types)
c

a an amino acid B¥ ¥amino acid (all types)

\4 \4
NH,—> NH,* organic nitrogenous compound

i in plant

b d l

v organic nitrogenous compound
NO;” ——>NO;~ in animal

(1) Of the following biocoenose, select the one that best indicates the organisms that
promote the process marked by arrow “a” in the diagram. @
@ producer ®@ primary consumer ® secondary consumer

@ tertiary consumer ® decomposer
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(2) Of the following pairs of organisms, select the pair that best promote the process
marked by arrow “b” in the diagram.
@ nitrite bacteria and nitrate bacteria
@ nitrite bacteria and sulfur bacteria
@ nitrate bacteria and sulfur bacteria

@ iron bacteria and sulfur bacteria

(3) Of the following organisms, select the one that is not capable of performing
nitrogen fixation (arrow “c”). @

@ azotobacter @ Nostoc ® leguminous bacteria @ rice plant

(4) Of the following biocoenoses, select the one that best indicates the organisms that
promote the process marked by arrow “d” in the diagram.
@ producer @ primary consumer

® secondary consumer @) tertiary consumer

Q12 In the development of amphibians, which two of the following organs are formed from
the endoderm? Select the correct pair from M~®) below. Iﬁl
a. small intestine b. skeleton c. lens d. muscle
e. brain f. spinal code g. heart h. pancreas

M aandh @ aandg ® bandd @ cande ® d and f
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Q13 Statements a-f describe various phases in the succession of plant colonies. Given that
phase “a” is the first stage, select the answer from )~® that states the correct
chronological order of succession.

a. Volcanic eruption results in a barren region devoid of any plant life.

b. Fast-growing sun trees begin to populate the region, eventually forming a forest of
sun trees. A decline in herbs occurs because of the blockage of sunlight by the forest.

c. As the weathering of the new lava plateau and other surfaces progresses, lichens and
moss enter the region and soil is gradually formed.

d. At the bottom of the sun tree forest, the blockage of sunlight makes it difficult for sun
tree saplings to grow, but shade tree saplings are able to grow, so sun trees begin to
decline and shade trees increase.

e. Annual herbs and perennial herbs start to populate the region, eventually developing
a grassland chiefly composed of sun herbs.

f. The shade tree forest, now composed of mostly shade trees, becomes a stable colony.

This stability will last for a long time as long as no major changes occur in the

environment.
@ a—>b—o>c—oe—>d—f @ a—>c—o>e—>b—>d—f
® a—>c—o>e—>d—>b—of @ a—»>e—>bo>c—o>d—of

@ a—»e—>Cc—o>b—->d—f
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Q1

Read the following passage and answer the questions (1)-(4) below.

In Japan, a census or National Population Register began in 1920. In 2000, the

percentage of people unmarried reached its highest point, standing at 31.5 percent for

men and 23.4 percent for women.

When we compare the total fertility rate, the average number of births per woman

during her life, of various countries, we see that the rate is about 1.4 in Japan, and is

less than 2.0 in most advanced countries. Although it is more than 2.0 in most

developing countries, the trend is the more an economy grows, the lower the fertility

rate, as can be seen in several Southeast Asian countries.

(1) Which of the following choices M-@ correctly describes the census? E’

@
@
®
@

The United Nations encourages a census to be carried out every year.

A census is a sampling survey.

A census does not include foreign people.

A census is carried out in every five or ten years by nearly all countries in the

world.

(2) Which of the following choices M-®@ correctly describes the unmarried rate in

Japan? @

)

@

The government conducts an official marriage brokering system in order to
lower the unmarried rate.

In order to remedy the low birth rate caused by a high unmarried rate, the
government offers financial incentives to unmarried people to produce
children.

The unmarried rate for women in their late 20s (25-29 years of age) is more
than 50 percent.

The government offers subsidies for the construction of two-generation

houses in order to lower the unmarried rate.
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(3) In which of the following countries O-@ is the total fertility rate more than 2.0?

3

@D The United Kingdom @ The United States of America
® Italy @ France

(4) In which of the following countries M-®@) is the total fertility rate less than 2.0?

4

@ Indonesia @ The Philippines ® Singapore @ Malaysia

Q2 Read the following passage on elections and answer the questions (1)-(4) below.

An election is regarded as an institution that sustains modern democratic politics.

@

While the time when an election system was introduced and election procedures may
2)

differ according to country, the fundamental function of an election is to elect public

officials through voting. Therefore, elections and policy-making are not necessarily
)

directly related to each other. After the election, the legitimacy of a government is
(4)

judged by the degree of election support it received.

(1) Which of the following choices -@ most adequately describes the idea

underlying elections as stated in the underlined phrase (1)? E

@D The theory of bourgeois revolution, which regards the transfer of political
power through elections as a peaceful revolution.

@ The theory of national representation, according to which a member of a
parliament acts as the representative of the people.

® The theory of rational choice, according to which votes are based on rational
judgment.

@ The theory of social choice, according to which a collective decision reflects

personal policy preferences.

—204—



(2) Which of the following choices M-@ correctly describes the situation in Japan

with regard to the underlined phrase (2)? @

)

@

The first election of the House of Representatives was in 1869, after the Meiji
Restoration.

The first election law of the House of Representatives was enacted in 1889, the
year before the establishment of the Japanese Diet.

The introduction of universal suffrage for both men and women was in 1925,
after the World War 1.

The first election of the House of Representatives was in 1946, after the World

War 1L

(3) Which of the following choices M-®@ most adequately describes the relation

between elections and policy-making with regard to the underlined phrase (3)?

)

7

The relation between elections and policy-making is stronger in a single
member district system than in a proportional representation system.

A candidate’s vote has, in every case, the meaning of a policy vote.
Referendums in western European countries on whether to join the European
Union are policy elections.

Even an election on a policy issue cannot be called a policy election, because

the government does not necessarily keep its promises.

(4) Which of the following choices M)-@ most adequately describes the case in which

a government has a high degree of legitimacy with regard to underlined phrase (4)?

@
@
®
@

Both the voter turnout rate and the approval rate are high.
The voter turnout rate is low, while the approval rate is high.
The voter turnout rate is high, while the approval rate is low.

Both the voter turnout rate and the approval rate are low.
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Q3 The following chart shows the amount of trade between Japan, USA, the
European Union, and Asia. The arrows show the direction of exports. Answer the

questions (1), (2) below.

REGIONAL TRADE FLOWS

(1999, in 100 million dollar units)
393

%

745
1 912

1519

1 302
1,116
1,180
1,114
2,339 1,569
(“Direction of Trade Statistics” IMF)

(1) Which of the following choices M-@ correctly supplies the combination of the

countries or areas which correspond to blanks A-C in the chart above? E
A B C
@ | Asia EU USA
@ | USA Asia EU
® | EU USA Asia
@ | EU Asia USA
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(2) Exports from C to B have increased rapidly in the past 10 years. Which of the

following choices M-®@ most adequately describes the reason for this trend?

@D Because of a succession of natural disasters and failure of economic policy,
the economy of country/region B suffered a serious setback. B thereupon
sought economic recovery through economic assistance from C.

@ Because country/region B replaced its protective trade policy with a free
trade policy, exports from C to B increased.

3 Because country/region C is one of the great granaries in the world and crops
in country/region B had been poor for several years, exports from C to B
increased.

@ Because country/region C is one of the largest suppliers of electronic devices
and appliances in the world and the demand for information technology

machinery rose in country/region B, exports from C to B increased.
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Q4 Answer the questions (1), (2) below which relate to business fluctuations.

(1) Which of the following choices W-@ supplies the correct combination of the words

to fill blanks (a)-(c) in the following passage?

"

Economic growth is usually accompanied by business fluctuations. Business

fluctuations involve a cycle or alternation of years of growth and recession. ( a )

usually becomes lower during a period of recession, and ( b ) often results during a

period of growth. However, after the 1970s, ( ¢ ), in which prices rise during periods

of recession, became common.

(a)

(b)

(c)

@ | commodity price index stagflation inflation
@ | the unemployment rate deflation inflation
® | commodity price index inflation stagflation
@ | commodity price index deflation stagflation

(2) Which of the following choices W)-@ is correct as an explanation of inflation?

12

@ In inflation, the decrease of the currency value causes a decrease in buying

power of money.

@ In inflation, the distribution of income becomes more equal and becomes

advantageous for people living on a pension.

® In inflation, the exchange rate of domestic currency with regard to foreign

currencies becomes higher.

@ In inflation, the central bank often adopts the financial policy to increase the

money supply.
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Q5 Read the following passage on the “hollowing of industry” and answer the

questions (1), (2) below.

In Japan, a phenomenon known as the “hollowing of industry” appeared in the latter
half of the 1980s. Companies moved their production facilities overseas, thus causing
a decrease in domestic production and employment. While overseas production
increased and employment opportunities increased in those countries, in Japan
employment opportunities decreased. There are several reasons behind the hollowing
of industry, but the biggest reason is as follows : because of ( a ), the prices of exports
will ( b ), causing companies whose export abilities become less competitive to move

their plants to countries where they can cut costs.

(1) Which of the following choices W-@ supplies the correct combination of the words

to fill blanks ( @), ( b)) in the passage above? @
(a) (b)
@ | appreciation of the yen against the dollar 2o up
@ | appreciation of the yen against the dollar go down
® | depreciation of the yen against the dollar go up
@ | depreciation of the yen against the dollar go down

(2) Which of the following choices -@ correctly describes the hollowing of industry?

@O The hollowing of the manufacturing industry in Japan took place during the
Period of High Growth Rates. It was earlier than in the United States.

®@ Hollowing can be more clearly observed in industries that depend heavily on
exports, such as electronics and the automobile industry.

® Products made by Japanese companies overseas are not re-imported into
Japan due to cost.

@ The development of information technology (IT) has begun to decrease the

hollowing of industry.
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Q6 Read the following passage on the tax system and answer the questions (1), (2) below.

Tax is divided into ( a ), which taxpayers pay directly, and ( b ), in which the
taxpayer is different from the person who actually bears the burden of the tax (the tax
bearer). In Japan, about 60 percent of the national tax revenue is ( a ) such as
corporate tax, ( ¢ ), and inheritance tax, and about 40 percent is ( b ) such as customs

and tariffs, tobacco tax, and ( d ).

(1) Which of the following choices M-®@) correctly supplies the combination of words

to fill blanks ( @ )-( d ) in the passage above? @
(a) (b) (c) (d)
@ indirect tax direct tax consumption tax |individual income tax
@ indirect tax direct tax individual income tax|consumption tax
® direct tax indirect tax consumption tax |individual income tax
@ direct tax indirect tax individual income tax|consumption tax

(2) From the following items @-@ below, choose the one which most appropriately

relates to fairness in the tax burden?

@D To apply a fixed consumption tax on all products and services is not unfair for
small-income earners, because, if the amount consumed is small, the amount
of tax paid will also be small.

@ Progressive taxation, in which a higher tax rate is applied as income
increases, is desirable from the perspective of fairness, because it reflects the
ability to pay tax.

® Even if the amount of income taken differs according to type of industry or
occupation, taxation will be roughly equitable because the function of income
redistribution will be in effect.

@ Inheritance tax is not desirable from the point of view of fairness, because it
is applied progressively in accordance with the assessed value of individual

assets.
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Q7 Read the following passage on the workings of a market economy and select the

best combination of words to fill blanks ( a ), ( b ) respectively.

(1) Stock companies issue stock and accumulate capital. Share holders receive ( a )
in response to the profit of the company. Some companies issue bonds in order to

raise capital. The issued bonds are ( b ) for the company. @

(a) (b)

dividends |assets

dividends |liabilities

interest |assets

® & O

interest |liabilities

(2) Banks receive deposits from companies and households, and thereby create credit.
If a bank lends capital to a company, that capital is ( a ) for the bank. In other cases,

banks lend capital to each other when, for example, capital is needed to settle

accounts. These exchanges are carried out in the ( b ).
(a) (b)
@ | an asset | money market
@ | an asset | stock market
® | a liability | money market
@ | a liability | stock market

Q8 A product is sold on the market. Place its retail price, wholesale price, and

producer price in order according to size, from smaller to larger amounts. Choose

the correct statement from items M-@ below.
@ | retail price < wholesale price < producer price
@ | wholesale price < retail price < producer price
® | producer price < wholesale price < retail price
@ | producer price < retail price < wholesale price
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Q9 Which of the following choices (D-@ correctly describes the automatic

adjustment function of prices in a market economy?

@ If the price of a product goes up, the demand increases and the supply

decreases.

@ If the price of a product goes up, the supply increases and the demand

decreases.

® If the price of a product goes up, both demand and supply increase.

@ If the price of a product goes up, both demand and supply decrease.

Q10 In Japan most rainfall comes during the rainy season, and during periods of

typhoons and snowfall. The following graphs )-@ show the average monthly

temperature and rainfall for four cities in Japan. Which graph is that of a snow

district?
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Q11 Read the following passage on Japan’s water supply and answer the questions

(1), (2) below.

Water resources derive from rain and snow, and the total amount of rain and snow
is called rainfall. The average rainfall in Japan is about 1,700mm per year, but this
amount varies greatly year to year. A year in which rainfall is small is called a drought
year, and in such years many areas easily suffer from insufficient supply of water.

Chart 1 shows the supply of water in an average year and a drought year.

Chart 1
. amount of amount of water
rainfall (mm) water resource(10®m?) | resource per capita (m?®)
average year 1,714 4,217 3,359
drought year 1,340 2,804 2,233

(“Japan Almanac 2000/2001” Kokuseisha)

Chart 2 shows the amount of water use in a certain year, divided into different areas

of water usage.

Chart 2

agriculture industry | residential total
amount of water use (10%m?®)* 590 138 164 891
proportion of water use (%) 66 16 18 100

(*“Japan Almanac 2000/2001” Kokuseisha)

(1) What percentage of the total water resources available in an average year is
actually used? Select the most appropriate figure from among choices W-@) listed

below. @

O 2% @ 5% ® 10% @ 20%

(2) At present, it is difficult to use more than 309 of the available water resources.
Supposing that 3095 of water resources is available for use in a drought year, what
will be the amount of the water shortage? Select the most appropriate amount from
among choices M-@) listed below. @

@ no shortage @ 50%x10%m? @ 100X 10*m? @ 150 X 10%m?
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Q12 The following passages (a)-(c) describe cities in Japan. Which of the following
choices M-®@ is the correct combination of city names corresponding to the
passages?

(a) This city possesses a unique culture as can be seen from its historic sites,
beginning with the restored Shuri Castle, and its distinct customs and manners,
and language dialects. Shuri Castle was a king’s residence for about 450 years
from 1429, when the kingdom was united.

(b) This city was constructed systematically and served as Japan’s capital for about
1000 years since 794. Streets are set out like a chessboard and many temples or
shrines are preserved along with areas of green.

(c¢) This city became a port for international trade in 1867. It was not only the center
of trade for Western Japan, but also a busy port of call for the many passenger

ships which brought the world together. The city was also home to many foreign

people.
(a) (b) (¢)
@ | Naha | Kyoto | Kobe
® | Naha | Kobe | Kyoto
® | Kyoto | Naha | Kobe
@ | Kyoto | Kobe | Naha

Q13 Which of the following choices M-@ correctly supplies the words to fill the

blank ( a ) in the following passage? @

Democracy in Japan is based on an indirect democratic system centered on the Diet.
However, according to the Constitution of Japan, even in national politics, a direct
democratic system is partially applied in such cases as a plebiscite on ( a ), a review
of the judges of the Supreme Court, and a referendum on special laws applicable only

to one local entity.

@ election of the Prime Minister @ nonconfidence of the cabinet
® energy policy @ an amendment to the Constitution
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Q14 Which of the following choices MD-@ correctly supplies the combination of
words to fill blanks ( @ )-( ¢ ) in the following passage?

The Constitution of Japan takes complete pacifism as its ideal. This can be seen
especially in Article 9 which renounces ( a ) and the maintenance of ( b ), and

insists upon the non-recognition of ( ¢ ).

(a) (b) (c)
@ colonies | nuclear weapon right of self defence
® war force right of belligerency
® war nuclear weapon right of self defence
@ colonies | force right of belligerency

Q15 Which of the choices W-®@ below correctly identifies the title of the following

chart? @
(%)
15

AN A
WY

SISO 110 151 o 2
SISID) TIQ PUoddg oy o

g ':Z \’/ V \/
0 = £
7
g
=
8
_5 | | | | | | | | | | | | | | | | | | | | | | | | |
1946 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88(90 92 94 96 98(year)
(Showa21) 89 (Heiseil)
(“Shinpan Gendai Shakai” Kyoiku Shuppan)
@ Economic Growth Rate
@ Unemployment Rate
3 Official Discount Rate
@ Proportion of the Military Budget in the National Budget
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Q16 In the quorum of the House of Councilors in 1998, 100 seats were elected from

a national constituency through a proportional representation system, while 152

seats were elected from districts based on prefectures. The following chart shows

the number of eligible voters per seat in each district. Which of the following

choices M-®@ is correct as an explanation of the chart below?

In the House of Councilors, the interests of urban areas and the interests of

In the House of Councilors, the interests of urban areas receive more

In the House of Councilors, the interests of rural areas receive more

prefecture| No. of eligible voters per seat
1 |Chiba 1,458,569
2 | Tokyo 1,453,123
3 |Osaka 1,436,047
45 | Kochi 411,406
46 | Tottori 384,155
47 |Shimane 309,498
@®
rural areas are equally represented.
@
representation than those of rural areas.
®
representation than those of urban areas.
@

In the House of Councilors, neither interests of urban areas nor rural areas are

represented.
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Q17 Read the following passage and answer the questions (1), (2) below.

Modern human rights are divided into ( a ), which does not recognize the

intervention of state power, and ( b ) which is guaranteed by such intervention. ( b )

aims to improve the lives of the economically weak; it expanded with the spread of the

( ¢ ) after World War II.

(1)

fill blanks ( a )-( ¢ ) in the passage above?

Which of the following choices MD-®) supplies the correct combination of words to

(a)

(b)

(c¢)

the right of freedom

the right of social welfare

watchman state

the right of social welfare

the right of freedom

welfare state

the right of social welfare

the right of freedom

watchman state

@
@
®
@

the right of freedom

the right of social welfare

welfare state

(2)

first granted ( b ) in the world?

® © 0 6

Weimar Constitution

Constitution of Japan

Constitution of the Japanese Empire

Constitution of the United States of America
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Q18 Answer the questions (1), (2) below which relate to oil producing countries.

(1) The following graph shows the amount of oil export by country in 1994. Which of
the following choices M-®@ identifies the correct combination of countries to fill

blanks (A), (B)? 31

amount of oil export
(1994)

(A)

Others
36%
(B)
8%
Russia
8%
Nigeria Norway

0,
5% 7%

Venezuela
UAE

(“Saishin Chiri Tokei 1998” Kokin Shoin)

(A) (B)
@D | Saudi Arabia Iraq
@ | Saudi Arabia Iran
® | Iraq Iran
@ | Iran Saudi Arabia

(2) Which of the following choices D-@ correctly identifies the name of the

international cartel which was organized by oil-producing countries? @

@O APEC @ WTO ® OPEC @ AFTA
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Q19 Refer to the following chart and answer the questions (1), (2) below which relate

to changes in Japan’s farming population.

Number of Farming Households (unit : 1,000)

full-time part-time total
1960 2,078 3,979 6,057
1970 831 4,510 5,342

(“Suji de miru Nihon no 100nen” Kokuseisha)

(1) Which of the following choices W)-®@ correctly identifies the reason why full-time

farming households decreased during these 10 years, while the number of part-time

farming households increased? @

@
@

Part-time farmers sharply increased agricultural productivity in Japan.
Full-time farmers sharply increased agricultural productivity in Japan.
Women in farming households began to work in companies during the Period
of High Growth Rates.

Men in farming households began to work in companies during the Period of

High Growth Rates.

(2) Which of the following choices M)-®@) correctly identifies the situation of farming

areas in Japan during these 10 years?

@

©

Pollution issues were raised in farm areas as they had become severe in those
areas.

Mechanization was not promoted while old-style farming methods continued
in place.

Underpopulated farm areas increased in scale.

Population in the farm areas increased causing problems of overpopulation.
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Q20 The following chart shows the population, area, and gross national product

(GNP) per capita in France, Germany, Britain, and Japan in 1996. Which of the

choices M-®@) is correct for Japan? @
population (million) |area (1,000km?) GNP per capita (US$)
@ 125.76 378 40,940
® 81.91 357 28,870
® 58.78 244 19,600
@ 58.38 552 26,270

(“Sekai no Kuni Ichiranhyo” Sekai no Ugoki sha)

Q21 Answer the questions (1), (2) below which deal with World War 1.

(1) Which of the following choices M)-@ correctly identifies a political event which
took place during World War I?
@ India became independent from Britain.
The Qing Dynasty collapsed in China.

Movement seeking independence from Japan became active in Korea.

® @ ©

Clique or hanbatsu government was established in Japan.

(2) Which of the following choices D-@ correctly identifies social conditions in a
given country during World War I? @
@ The first industrial revolution was taking place in Japan.
A communist nation was being established in China.

Popular culture was flourishing in America.

® @ ©

The first five-year plan was successful in the Soviet Union.

Q22 Which of the following choices D-@ correctly identifies an event which took
place after the end of the Cold War?
@D Cuban Missile Crisis ® Iran-Iraq War ® Plaza Accord

@ Establishment of the European Union
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Question Booklet
Examination for Japanese University Admission
for International Students (Trial)

Mathematics 8omin)

[Course 1 - Course 2]

(Select either of these courses and answer their questions only.)
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examination has been given.
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Mathematics: Course 1

Marking of Your Course Selection

You must indicate your selection of the course

(Course 1 or Course 2) on the answer sheet. As shown in <Example>
Course

the example on the right, if you select Course 1, circle
Course 2
the label “Course 1” and completely blacken the oval

0 O

under the label. If you do not properly blacken the

appropriate oval, your answers may not be graded.

I To fill the blanks A~G in the following statements (a)~(d), choose the most appro-

priate one from the choices O~@ listed below each of them.

. 14+4V5 .
(@) The fraction o1 5 s equal to .

®© —-7-3y5 @ —-7+3Jy5 @ 7-3J5 @ 7+3/5

(b) Let x and y be real numbers. Among the following statements concerning x and
¥, an incorrect statement is .
@ If both of x+y and xy are positive numbers, both of x and y are also positive
numbers.
@ If x+y is an irrational number, at least one of x and v is also an irrational
number.

® If x and y are integers, and x®+ »* is an odd number, either x or y is also an

odd number.

@ The inequality | x |<|y| is a necessary and sufficient condition for the in-
equality x?<y?.

® The inequality £*<y? is a sufficient condition for the inequality x<y.
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(c) Suppose the graph of the quadratic function

y=ax’*+bxr+c

is as shown in the diagram on the right. Then the /\
]

value of ¢ is , the value of b is @, the value of 0 \ .

b*—4ac is E and the value of a+b+c is .

@ positive @ negative @ 0 @ otherwise

(d) When two dice are thrown simultaneously, the probability for which the pip 1 or

2 appears on at least one of the two dice is .

7 4 1 5 11
©4 @435 ©5 @45 63
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11 The symbol — (minus sign) or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., R included in boxes of the following stasements (a)~(d). Choose an

appropriate sign or digit for each of those letters.

(a) The roots of the cubic equation

2*—3x*—5x—1=0

are x= and xZi‘/@.
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(b) If the parabola
y=ax’+bx+c

passes through the three points (—1, 9), (1, 1), (2, 3), then

AT, o-[FE], =[]
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(¢) The polynomial
P=2x"+2xy+y*+4x+5

can be transformed to

2
PZ(x+y)2—|-<x+m> +J].
Therefore, it attains its minimum value when xz and yZE, and the

minimum value is @
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(d) The following equality holds:

logu225= OP |logi2+ Q|logiw3+ R|.

—228—



IIIl The symbol — (minus sign) or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., O included in boxes of the following statements (a)~(c). Choose an

appropriate sign or digit for each of those letters.

(a) Let C be the circle given by the equation
2’4+ +4x—6y—12=0.

i. The coordinates of the center of C is <, ) and the radius of C is
Dl

ii, If a tangential line of C passes the point P(6, —1), the distance between the

point P and the point of tangency is .
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(b) A triangle PQR satisfies
PQ=5, PR=3, ZP=60°.

GH |,/
The area of A PQR is .

i.

ii. The length of the edge QR is )

iii. The radius of the circumcircle of A PQR is 3
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(¢) A regular triangle is given with edges of length 1. Consider the solid obtained by

rotating this triangle with an edge as the axis of rotation. The volume of this solid

is and the surface area of this solid is ,/ @ﬂ.
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IV The symbol — (minus sign) or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., M included in boxes of the following statements (a)~(c). Choose an

appropriate sign or digit for each of those letters.

(a) Denote by a» the n-th term of the arithmetic progression

1, 8 15, 22, -,

i. It follows that anzn—.

ii. The sum of all terms from the first term to the 30-th term is | CDEF |.
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(b)

Let a be real number. The parallel displacement is applied to the parabola
Cy=x°
by 3 to the direction of the x-axis, and by « to the direction of y-axis. The
resulting curve is denoted by C..

i. the x-coordinate of the point P of intersection of two curves C: and C. is

a—l—
)

ii . If the tangential lines of C; and C: both at the point P intersect orthogonally,

then azim‘/.
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(c) For a positive number « and a parabola
C:y=x*
let S: be the area of the figure surrounded by C and two lines y=0 and x=¢, and

let S2 be the area of the figure surrounded by C and two lines y=¢* and x=0.

Jx
i. It holds that Si=—.

i, It follows that S; 1 S;=1:|M|.
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Mathematics: Course 2

Marking of Your Course Selection

You must indicate your selection the course (Course 1

or Course 2) on the answer sheet. As shown in the <Example>
Course

example on the right, if you have selected Course 2,
Course 1

circle the label “Course 2” and completely blacken the

O

oval under the label. If you do not properly blacken the

appropriate oval, your answers may not be graded.

I To fill the blanks A~G in the following statements (a)~(e), choose the most appro-

priate one from several choices listed below each of them.

. 14+45 .
(a) The fraction “o+ /5 1 equal to .

®© —-7-3y5 @ —-7+3Jy5 @ 7-3J5 @ 7+3/5

(b) Let x and y be real numbers. Among the following statements concerning x and

¥, an incorrect statements is .

@ If both of x+y and xy are positive numbers, both of x and y are also positive
numbers.

@ If x+y is an irrational number, at least one of x and v is also an irrational
number.

® If x and y are integers, and x®+ »* is an odd number, either x or y is also an
odd number.

@ The inequality | x |<|y| is a necessary and sufficient condition for the in-
equality x?<y>

® The inequality £°<y? is a sufficient condition for the inequality x<y.
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(c) The graph of the fractional function y= Ty

_ 2 . . . .
y=" by parallel displacement. This parallel displacement is .

@ by 2 in the positive direction of the x-axis

@ by 2 in the negative direction of the x-axis

is obtained from the graph of

® Dby 2 in the positive direction of the xr-axis and by 1 in the positive direction

of the y-axis

@ Dby 2 in the positive direction of the x-axis and by 1 in the negative direction

of the y—-axis

® Dby 2 in the negative direction of the x-axis and by 1 in the positive direction

of the y-axis

® by 2 in the negative direction of the x-axis and by 1 in the negative direction

of the y-axis

(d) For real numbers p and ¢, consider the matrix

wef 2

i, If q:@ then M does not have an inverse matrix.

i, If q= then M?*=1. Here I denotes the unit matrix.

© -» © p @ - @ pP-1 ©® 1-p
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(e) A box contains 2 red balls and 3 white balls. A trial is to take one ball at random
out of the box. Repeat this trial 4 times, without putting balls back to the box that

have previously been taken out.

i. The probability for which 2 red balls are included in the set of 4 balls taken

out is.

ii. Subject to the condition that the ball taken out in the first trial is a white ball,

the “conditional probability” for which 2 red balls are included in the set of 4

balls taken out is .

1 2 1 3 2
O3 @5 05 @©5 075
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11 The symbol — (minus sign) or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., M included in boxes of the following statements (a)~(d). Choose an

appropriate sign or digit for each of those letters.
(a) If a cubic equation of x with real coefficients

*—ax®+bxr—4=0

has a complex root 1+, then az and bZ.
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(b)

Let C be the circle given by the equation
2+ y*+4xr—6y—12=0.

i. The coordinates of the center of C is < @) and the radius of C is

[F].

ii. Draw a tangential line of C which passes the point P(6, —1). The distance

between the point P and the point of tangency is .
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(¢) The solutions of the equation

(logs 64x)<10g2 %) =24

are xzm and x=.
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(d) For the function

y=4sinx+2cos2x—2

the maximum value is and the minimum value is .
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III! The symbol — (minus sign)or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., N included in boxes of the following statements (a)~(c). Choose an

appropriate sign or digit for each of those letters.

(a) Consider a progression

2terms 3 terms n terms

i. If N is the 70-th term of this progression, then N : .

ii. There are terms that is equal to N among the first 70 terms.

iii, The sum of the first 70 terms is .

—242—



(b) If the lengths of two vectors 71), b are 2, 3 respectively, and the angle formed

by them is 60°, then the inner product of ¢ and & is and the length of the

vector @ +2 b is 1/.

—243—



(c¢) Consider the cubic function
flx)=2*+ax*+ bxr+4

with real numbers ¢, b as its coefficients. If the derivative f'(x) satisfies
2
f’(x)=3.r2—|—2x£ F(x)dx+4,

then

~KLM],  b=[N].
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IV The symbol — (minus sign) or one of the digits: 0, 1, ..., 9 corresponds to each of the

letters A, B, ..., K included in boxes of the following statements (a), (b). Choose an

appropriate sign or digit for each of those letters.

(a) For the function

its derivative is
,_ 2+ Alz—[B]
v= (r+1)° '
Therefore the values x for which y"=0 holds are ch and xZE.
Accordingly, the minimal value of y is and the maximal value of y is .

—245—



(b) For the function
y=x+2sinx
its differential coefficient at x=0 is m Within the range of 0=x=7x, =0 is

J
satisfied when xzi .

—246—
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