TERFRFERGHE T2
FR30E4A AFE RO 29F 10 A
BEATHRREA SRR Y TREME

HFMRE
(MERRERFHER HHRE AT LT —X)

EEFEHE

(D

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9

COMERTIE, MEEIZN MERERNFEN BiRES A 73— (B
BIEERL 30 F 4 AAZERUER 29 F 10 AA%) 2EHELETLHZREFICHETY,

MRZIZICD] ODEARMNHAET, ZOREMFEENTIIWITER A,

RERBABBOBEIIRDER A, 72720, MM LU EDEDEZELZVWHDIIELHTL
ZEWN,

FREMFICIIEE L ASHES X TARLTHVET. MEL~HESDIENHHEE
D2DODOMBEZRIRL TRELIEZEI WV, 3DLULOMEIHRELZHEIIETORLR
D i—a—o

S Nz&TORERROZRESMIZREFTZHEL RSN,

HHT2MERMRICE, TOMERSHMICHERS EH5T (@b ZHRLTHEL
REW (Bl la). i, ThEN 1 ROELBREAREAVERI W, LETHNI, &
BEOBRICRERBOEEZERL THHBNET A,

I 2 2B 7258, 2OMETIIEEOMERM (FEESMIC N2a) CHRIN
TW3H0) ZRAVERIW,

A LRWRERBRIIIRE S FHRZBIERI N,

AR RIS G E SFREITY,



fEE 1 [1a]

IRELZRINT BH G, [1a], [1b], [lcdiceEnen | MOELBHEEREEZAL, TXTITHEELRZIN,

[1a] LT, MicExkan,

fE 1

(1)

)

fi 2

1)

@)

©)

4)

RDT ~F DZERZEDIZ I,

TAVADLZHED vy —FUAR ( 7 ) 1%, 1961 ££1T “The death and life of great American
cities” (FRIR [ 7 AV AKEHDIRELEY) #HEL, AMAEOERETEFTEZH#FIL 2, 1960
FERRTE, FREIESFOZ2—IT—7 OFEERERCHEARFEA QR ESICHEBYICS
muiz. LI OEHEESPHKIZ (1 ) ZEAMT DI, TZ0HRPe, TORIHMD
TEBRETE DA, ZDULOEERHEEZRZSIBSTRVDERA) BE, TIDOFHEF
Zr U7z,

19 AR M 5 20 HL OFEE, KBNS DAOEEELOHEMLIEE Do/ 7 )
OHEHRTRIL, HAOTIMEEHBERICAKSREZELZRIFLZ, 7 AU ATHHELSHHOZ
ZAHFCRFABPENERIN, —a—F—VBAOEEHEARICSEETLELEEEZITD
( E ) HFRANEAINZ, ZOARBGEE#E T Oy 7/, BAREEZIRLE

FEOCBHET VLADEZDTHS (4 ) EHATEEREZHECEEY 5ETH
D, TOBROHXIZBABEICOREBREZEEERT.

AR O#RTEHEICRE 9 2580 % 100 FRRETHHEL R IV,

ERBEEYFREHX (preservation district for groups of traditional building)

TYUFPIRIAB

TDR

TOD



EizE 1 [1b]

[1b] DT 1, M2icEximan,

M1l BESCAHEORBEICBNWTERINIROMAEBEZMHI LIV, (& 100 F~200 FEE)
(1) REXEFE (environmentally symbiotic housing)

(2) SPC&ETMK (special purpose company and-“tokutei mokuteki kaisha™)

2 BETHBORCEERNROMEZHBRL, THMOBEXZIBERREZERT HBFITOWN
T, UTOMWIZEZBZI W,

(1) mWHEMERFEEE (ubanredevelopment projects) Tl, BEERET v 7 U EEEENGHE SN
2TV, BRET v TR SN SBHEHE (the reason why the projects require higher floor area ratio) 1<
DNT, BRARSFEOHLHEAZHEEZTHALRI W, (100 F~200 FEE)

2)  Hrzizid, HMHET (AO 10~20 FANBE. IORHFIIERITED TIW) OBt
KBNT, BELICKZEEA - BRE TR, FEEZHOE LieiEtBEE X2 IIBRARE
EREITDERET D, TOBEOLEEDOERZLUTOEBIZE > THALZEIW,

a. TOXNRMTHEBOTEHE (low-rise or middle-rise building area) Z12 R T HEHZFHHAL
IV, (100 FEE. GFREEA)

b. ) DEIR—ROBAREXRBERET v T2RkD5., ZHUIHL T, HEBOHEHMERZEE
WY 2MEMBEXILIIFREOHEICDODVTRELRI W, (200 FRE)



e 1 ' [1c]

[1c] AO%E (population density) & HEE (automobile) & DBIRICDONT, LUTFOM I~ 31
BAIZIWN,

i 1 Lid, BEEREICDODWTHAE{LXSE (urbanarea) DAOBEELFAEDO— AL DERMAY

1) >{HE&E (annual gasoline consumption per person) Z/RL TW5, ZORMNSFHAINDHED
EHHORMZ, 200 FRRETHHALRIWN,

fl 2 A TA)] KHETHEHMHITONT, SBREDX DXL A AEE (land-use) & IBEHH
(transportation plan) ZfTDMEMNH S5, AOJEA (population decline) MEEEIT/2D I &S
HELT, MOUT2HEZE 300 FRETHHALRIW, R, BEITIHIE, FioF—7—
KRG 2 D%RY, EECEDDIE, £k, BAEF—T7—-RIKITHREFIK Z &,

M3 BIRLZ2DDF—T—FRIRDOWT, ZOEW%ZE 50~100 FREETHEALZ I,

22N BT AR EXE — HMXEEEEX R B X
= a2 I BRT co2PyhE-I NR—=U&IAE

—AERUEREAVIVEEE
(Jwhkiv)
600

500
L]
400 gy

300 : .

100
0 50 100 150
ML A AZEE(A/ha)

1 FHEFRFEEHCKIAOEELRAELSY U VHEREORRK
&R EHEEER (FL 2T F), BEBERENHEERFFRTR 2T EES (ELESE) LOIEX



f5] 78 2 [2a, 2b]

IR 2 22N 2561, Ra] e OMEAMEZ, [2b] 3EERERMZAY, MAIKHELRI N,

LICGRTEIREBIOTY 7IZ, Ty MNA—N—ICHETIEOR (FICEFHETHN D HBOR
EREZRTTIEAHERR) OBRENGFEHINTVSD, ZOEHEMNRMIC, BEDERERKHEDKEL
BIEHEERTINE T %2, AHEOBRICEEL CHELRI W, BEOFRIZEEREN 1, 800
mE2EEL TS, BICKRINTWRVWEHEZDOIREL, BEREL TEIW,

[2a] EMERIZOWT, BSAEM, BYOSEMRE, BYWAEE, HITT T2 RLOVORENDH D
FOREBALAB IV, LEBCTRHERNEZHATL2IA L FEDTTHEN,

[2b] EEOERZBDLILEHTELT7ALNVERELT, BHR ATy FRETI W) 2HE
T2,

‘ |
\ ETE SR | |
| (#5000 ) |




[Ez8 3 [3a]
FRE 3 BN T HHE, [3al, [Bb]ITENTN | MOLBRERRER, FHITRELZIW,

[3a] LIFoR 1, M2 icEaxkEn,

fi 1 1 IZRT & 5 ITHME D R7s % M (dissimilar material)A, B, C @ _E ¥ 12 B4R (rigid plate) &2 D8 T,
MR & 4TIk > T T AM(downward)~\ 500 kN TE#f(load)d 2 & &, L F OB WICEZ R I WY,
ZlEL, ENENOWmEFE(cross-section area)% 300 cm?, 3000 cm?, 2000 cm?, >~ A% (young
modulus)Z 200 GPa, 20 GPa, 40 GPa & U, ##[#iRfR¥K(linear expansion coefficient)ld X TR LU T 1.0
X10° (1/CYE T3, iz, BEIEIECRZNVWHDET S, LTFD (1)~ Q) OFBICEZZI W,

ilsoom

# 7| |4
Bl (s W &
A B C
S ES S S )
1

(1) #EITE > THE A, B, C 2T H DIEME ST Py, P, Pc(compression force) Z SR 7L I Uy,

(2) FETICk 2N ENEHE, displacement) § ZRD7Z I 1,

(3) LEDIREED T X THEHARTDILDE S (original length) IR T 72D, ER7ZVHEE (temperature)
oy =R g1 =S RV

R 2 2 IRTEHEAD b T A EY (pin-connected structure)IZ i E (load) N F AENCIERT 5 & &,

LIFD (1) & (2 OFMICEZRIWV, 220, EM(member) DV > F{REEWE 2 RE—A>F
(moment of inertia of area)l, IR TZNTINE, I &L, HIZH M (elastic) =T 3,

\WAVAVY,
Lo Lo lelole]

L]

X 2

(1) FTRTOEMITD W TES K (axial force diagram)Z /R L72 I W, MREIIK 2 2EERAKICELRD
(copy Fig. 2 to your answer sheet), 5|5g(tension) % IF (plus), JE#fE(compression)Z & (minus)& L THER
M OBhF % BAFE L 72 X W (specify the axial forces)o

(2) PEREL L TWolzEE, HDEMMAEM EEJE elastic buckling) § 2K D P Df(value) & RD7IZ I Wy,



izE 3 [3b]

[3b]

KDOK1IZRT LD, $EH(column base)A mLAYE E (fixed-support) & 31T VY B #7 FZ 58 1 (linear
elastic) I" B & #H A (T -shaped frame) DL Z /X > F1 42 (center of beam span)B 5T $A1E fi7 & (vertical load)P 7%
ERLTWS, BHAD 2 DOEM(members)ld, 5L WY 27 Z(elastic modulus)(E) & BiE — K E—
A > b (moment of inertia of cross section)() TH D, EWIZMI$E(rigid connect) TN TN 5, B DOF AW
Z 1 (shear deformation) S B2 7 (axial deformation) DEEBIIMBETE 5L LT, LUTOM 1 &/ 21IK%

ATREW,
lp
B

(ED)

2L ED

v A
= {ixed-support

4 —— > —>
L L
X1

RS 1 FEM A BB KITE— A > b(reaction moment) DK E I Z3RD7E I W,
R 2 0714 B DERE L (vertical displacement) D K E X Z3RD IR I WY,

1 D B B (free end) D 375 f (support condition) % X 2~4 IZ/RF KD IKER LIZBHAIC, £
NENMEFREPERA L. LLFORM 3 &M 4 ITEXREWN,

f 3 2~4 DB, IIHAB DREEMNBREDRENDBDEFEE/NINHOREND, TNTN
X D & & (the figure number)2~4 TZE XX I 1Y,
fid4 3 TEARRBD/NIVMEEMOKRZIZRDEIN,

[

O A
roller-support pin-support fixed-support
é fixed-support e fixed-support mmmm  fixed-support
B2 B3 R4



[ElEH 4 [42a])

FIRE4Z1ZINT B35 51, [4al, [4b], [dclicEn TN | MOLBHEERMEAY, TRTUHFELRIN,

[4da] R1D&>ic, BEm OB S(mass)h’, 85 DRKEME L T/NRESRK k (spring constant ) D /)N RIZ
EHRIN T3, NXDNEREDOEEZDMNEZRRET S x #i(x is set to be 0 when the spring is at
the relaxed position.) Z 45 [F] & I &9 5 (Take right to be positive.). Z D'E = DIEENHFE I (equation
of motion)IZBE 9 % LATF DX ZEDZE (1) ]~ (6) |2 & Z /2 E W(Answer (1)-(6).). 72751, i
fiZ(imaginary unit)& i & L7823 W),

2
B OEH SRR, FY(ine) % 1 atéamin:-kx B, CNERQDE S ICERT B,

2
ij+a)02x =0 (a)

TZT, wF()[THB. FH(a)D—MEfE(general solution)ERKDB I EEEZ D, x=e? ER@ICKRAT
2E[QF0&ERB, ZORN, EBED t IKDVWTRDIMNDEDDaDfRIE 2 DH 5, T T, B
(imaginary part)%¥ IE (positive) Dff % cu, FEEFMVE (negative) DfEZE o &9 5,

£ & D% E (given complex numbers)C, D Z AN TR(Q)D—EEET & x=Ce™ + De™ L7325,
@FonSa, wEkD, —@fEEC, D, mERWTETE, x=[03) k3.
REND N x 13FEEK (real number) T/RIFNULRSBRNDT, x=x*E725b, TIT, x*ldx DEFRHK

(complex conjugate) & L, C, D, a1, oo WEEEKAZDT, x*=C*e™" + D*e®" /35, LizhioT,

x=x*N5D=[(4) ]&75.
x=[@) ] D=[@)] BLe’=cosf+isin@ (F15—D/AR : Euler's formula) % 1y T—HEfF

*RET 5. c:% (4, BRAEBROER) 355, x= [(51)E75.

t=0DEZI, x=xo DNBTEENSENCFEEBLE, BRI OLEDEADEMIZx=[(6) &
=85,

|J\/\kN\F@
—

X

X 1



[4b]

[4D] LT o 1~ 62z,

1

ff2

f3

fi4

f5

fi6

Model 1 Model 2 Model 3

Acc.(m/s2)

M1IORTEETIVO | BHEROEFERMZRDB IRV, BFOm k21, ZhETh, EE,
WhER, HEEHEERT. 7 OfEIX3 &L TRV, (Obtain the natural period of each model shown in
Fig.1. )

B IR EETIVIC, B2 IR IMEERFERFOMEICETRMEOHMBENECLEE, B
ROBEMBEREBBENTNR I IORTLDICESNZ, ZIZT, R2BLUK3 FO Amid,
BEMBEEFEEORBOEMEORAEZEZERT. M1, M2, X3 DEHREZLETHEL T, IMEER
BANRY RO Z, #ithh &I OBUEN N5 K D ITEI/R LR S W, (Fig.3 shows the acceleration
response of each model shown in Fig.l subjected to the earthquake motion shown in Fig.2. Draw the

acceleration response spectrum of earthquake motion shown in Fig.2.)

X 1IRTEETIVC, K2 OILEEZFEDOMBEICETRAZOMBEESHNE U EE, HRIFRK
HWBBH/NSLBEDEFEDETIVN, £, TOETINOREKRIZIAR S ZRDZ IV, (Answer the

model whose maximum reaction force of spring is minimum, and obtain its maximum reaction force.)

BRAREMEENSRABEEMEHEET LI, BREOEEBPBEILACERTLILENTE S,
Z DB H %R R72 IV, (In calculation of the maximum response displacement from the maximum response

acceleration, the effect of damping can be neglected. Answer the reason.)

X 1D Model 212, B2 OINEEEZFDOMEICFETRMEOMBENECZ L&, BRISERMOD
FEBE & Z 5K 872 X V), (Obtain the maximum response displacement of Model 2.)

2ITRTIRERE D, BAIREARYT MV O#FEZ, it BBOREN DB K I ITRRL

72 &), (Draw the displacement response spectrum of earthquake motion shown in Fig.2.)

S 10 ! v T T
< Model 2 A__ =6.09(m/s’)
m=100 kg m=100 kg m=100 kg 3 OMWMWWWWWWWWWMWMMW
‘8/- .
< 10 : : : -
k=1.44x10* N/m k=3.6x10° N/m k=9.0x10*N/m 0 10 20 30 40 50

Time(s)

h=0.05 h=0.05

7.

h=0.05

—_
o

’ "A_ =556(m/s)
max

Acc.(m/s2)
o

X
IS

%, . 3 . i L i
1 1 BEH#HER (Single Degree of Freedom) = = P 0 50
Time(s)

o

S

max=1§80(m/s2> Model 4 Amax:1.’76(m/sz)

Acc‘(m/sz)
o

0 10 20 30 40 50 0 10 20 30 40 50
Time(s) Time(s)

2 AS1#iZEE) (Input Earthquake Motion) 3 & INEEE  (Response Acceleration)




ﬁ:ﬁfﬁﬁ_ 4 [4c]
[4C] AT DR I~ 5 IcHAEEFIREEBETEARI N,

Answer the following questions either in English or in Japanese.

(HAGE] ROXEOTHRIBICADELLEFEAE2EZRI N,

M1 (a) A MRe Ly, T5E5LLE) EVWSEROKEET, HIBF TR MBEIT®RS
EELTWT, H2LEERBITINTHBREZLTEIA] 2B%KT 2, ZOERKTIE, #HEOE
DTN BT DD FEIHIT LR T(b) 0

2 XJ7ZFa—FRdHBZOLODOHKRERTOIDOTHS. TOHEEEDS S, MEEHOWET

FINMERDENDEHD%(C) RUZFa—RThH>d, —%, 199 F 4 BMSKET
INERICEA U HMBENOIEEFENSEET NS 217 FEEIL() EnS,
M3 HMEBRISHIRNIMEZLOA2EREEMEBEEICH > TOAOA2EREICHTEND, EEREDD
5, mAICEIET DHMEHEII(e) WD, REEDI B, ETFRAZEFEDDIX(®
TH5,
4 FEELE - BEICHE S THENSEAHUBE L WREZROBW EFEKFIZ() En

D, —77, MECHEEN SBREMNIIREES T TREIURI R ICEZE U TR E H I HREN 2K
¢
h___ W,

Bs UE—hEIIIIRIRTIY NI+ —LEETD2DDERNDZ. TI7v T+ —LRAL

BESCMERLIING, FEHICERENTE CGEEFEICZ> TW5B(3) NHd. T
BB FEE Y (I - TR 8RN 5, BERIZG) BH 5,

(English] Fill in the proper word(s) in the underlines below. (The same questions in Japanese above.)

Q.1 (a) means ‘“‘roughness as of stone, or harshness as of temper” literally. In seismology, it
means “an area on a fault in stuck or locked, suddenly sliding to release the stored energy and causing an

earthquake”. In this area, the amount of slip is (b) than that of the other areas.

Q.2 Magnitude measures the energy released at the source of the earthquake. Among the different magnitude
scales, the (c) magnitude is estimated from the physical model of the fault movement. On the
contrary, (d) Scale is a new scale developed by Japan Meteorological Agency from April
1996 to describe the degree of shaking at various points.

Q.3 Seismic waves can be classified into body waves that travel through the interior of the Earth, and surface
waves that travel at the Earth’s surface. The longitudinal body waves that travel faster to arrive at
seismograph station first are called as (e) . The surface waves including both horizontal and

vertical motions are called as the (f)

Q4 A(g) is a violently rotating column of air in contact with the ground, either pendant from a
cumuliform cloud or underneath a cumuliform cloud. On the contrary, a (h) is a strong ground

level wind system caused by air rapidly flowing down and out of a thunderstorm.

Q.5 Platforms and sensors are two important elements for remote sensing. Besides satellites and airplanes,
@) is also a kind of platforms that can take aerial images easily. Sensors include the passive
optical (visual and near infrared) and thermal infrared sensors, and the active system called (j)

SEnsors.



B 5 [5a]

FIRE b 229 BB 81, [ba], [Bblicenen | OLBREABEZAY, MAHIKHEELRI N,

[5a] LUTomM1, M2ic&RxREW,

1 FBE (heat storage) IR EMZB A THIR)VF— (thermal energy) ZFHFIH (reuse) TE
LZEEREMTHZ. BRICETHLUTO (1) ~ (@) OFMITEZ I,

(1) BEAEIIR E < BAREH (sensible heat storage), EZAE A (latent heat storage) , {LFE#, (chemical

heat storage) D 3 DIZHTHEND, TNE 3 DDERANZILZZTNTH 100 FREE THEIZRE
Lz,

(2) BEBAZEFICDNT, TE10kg W I0KIBEEFTHIEIEKD, MIDOIRIVF—NEZSNDHN
mliaawn, =720, LEDLLE (specific heat capacity) % 0.80 J-g'K1 &9 3,

(3) ERBHIZDWT, FiEEF MU LA 10 KF14) (sodium sulfate decahydrate) 1.0 kg 2S@lfEd 2 Z &1
X0, @I OIFRNF—NEZASNDIMNRLAEI WV, £ZL, FEEF YA 10 KN Ol
(melting heat) % 250J¢' &L, RifEST HMDFEET bU T A 10 KW ORBELZ(LIIEBTEZSD
DET B,

@) (bFERIZDNWT, KEE{EAIV T T L (calcium hydroxide) 1.0kg 234 J&s (endothermic reaction)
WX OBV D A (calcium oxide) NELLZMNS W0KBEERTHIEICED, MIOIX
WEF—NEASNDMNERLIREI WV, 127120, KBTIV D ABBIETIIV D LD LBIIES DT
HDIZFUC 0.74 JghK & U, KEEEAIN T LBEAETIIN 2T LDOREKISEZ 100 J-mol?, KEE{L
AN TLADRFEZE 74 gmol! &£F 5,

RS2 AR (fluid) 1B B LT D (1) ~ (3) DERRICE AR I W, 272 LE I E (acceleration of gravity)
X 10ms?2 ZHWNRI N,

(1) EROLIIC 2 BORS TS KBERICED | p
FT—FEORETHERNZRN TWVWS, HEDK
SEEOERICEM L THBIES, 1 e 2 BOME —
KEERTIZE S S DIKIE (water pressure) A3 4 RNy
MEZTRE N, 7272 LAKISEEE (viscosity) AVEE (pump) 7 \
< JEEMEMERAE (incompressible fluid) T&H 3 & /

L, HEOASREDEFHTHELL, B |1F ,
(friction) DEEBIEETE2ET 5, 7K (horizontal part)

2) (1) DEBITBNT, KITKENEELHE &R \ P \F /
KOBEBNERTERVWES, R TRFEIEI
EZB5IR)NF—NRENCEL > T L ZEE
138 (laminar flow), FLi# (turbulence flow) D EBEMKENWNEZ RS W, £, TOEAZ
50 FLANTEZ 23N,

(3) BDZNHTYRNESH 2 EE » TEMEE) (linear motion) §5&E, ZRITLDHN (drag)
D1

D = (1/2)pCadr?

k> TRDENS, TIT CIFNRE (drag coefficient), plIERDEETH D, Fiz AT
E % HF& (frontprojectionarea) EIFIEXI, ¥F (radius) r DERDHZE? THEASND. ADIEWN
FRTA=100cm?, EE240 g DERZ+HEVWFINSENMIFEE UK, KREIREL TERERE
&) (uniform linear motion) & 725 7ZBFDERDIE S 2RIV, 727 L Cs =040, p=12kgm>T
W3INH L1 IV XE (Reynolds number) IZX5BWHDET 2,

10



g8 5 [5Db]

[Ob] UTomM1~M71c&ziIn,

f 1

fi 2

g 3

fi 4

fa 5

fd 6

7

{EEREEDOBRBEIC L > TRAT DMBR{EYOBERERICBNT, ZBIEMEZKELY
TRITAERBRIVEZIERE > THEARADEZLNfTONTWVWS, Zo7OtAITBT
BHRISICDNWT, K (reactant) EAERRY (product) NZENEN,

R . ZE&{bREE (sulfur dioxide), KEE{L~ 7 R L (magnesium hydroxide)

R . TREEY 7 %27 A (magnesium sulfate), 7K (water)
THHEDOERSGRERLRZI WV, EEL, KISHIIEEND BB S KBET T 22D
L DYE & (substance quantity) 13F L WET 2, £, BEIR U TR E U TESR (oxygen)
ZMATHRN,

BGMICB VWIS AN S HEES 2D DEITA| (reducingagent) &L TI—2 A (RFK) M
ANSNTWEY, EEXBIIZ2-BILRFOBERDO—DTHEIENS, FLNWEHGTOER
(ironmaking process) & L TKFZEZAWVWEZBITRIGICDOWTHAERENED SN TS, TOH
BB T ORI BIT BRI DNT, KW &ERMNRTnZTN,

Ry . Eg{bgk () (ferric oxide), 7K3% (hydrogen)

Yy . # (iron), 7K
ThHRFDLERIGREZRLZI N,

TR RFEBICAIN DT LTRSS KRS, THRITBT ST X F OBt xR B
R, YIAWNE—FRITEMFETEZIENTES, BIEAIVT DL 35.0kg I UTZEE
bR BRI (CO; absorption) ZF7VY, REES IV 7 A (calcium carbonate) DIV 80.0%
ThdEE, REANTLADNE (yield) ZXXkDaIW, ZZL, CaDREFEZE 40, KFRD
RFEZ 12, BROREFEZ 16 27 5.

REFDOZEELIRFBEZ AT 2BIEMKE (ZBLRFIEEET ; CO;2 concentration meter) 125
WT, 7”5 (infrared rays) MAWVWSNSEHZ 100 FREETHALRI W,

WOKEZEAFT VBEE pH) NS56 LT THIHEEIC, BIHER (acidrain) SR, ZOENAWN
SNAEHIZDNT 100 ZFEETHH LRI,

R FI A (tritum) ZEDFEKERELTVRSEY I7RIIBWT, BK1IMHFA—MLVEED
40 GBq D MU FILANEENTWVEZ, MUFTLDOEFE (half life) Z 12 FEF B8, 60 F
BOY RN FULIEK LU Y MVSZDE BgEENTNENRDEI N,

WA ERZTE (radionuclide) T&H B 2Sr © 26Ra 1, ARIOERNICEHDAETND EBIZERLS
TV, TOEHZ 100 FRRETHBALR IV,

1L



B 6 [6a]

FIRE 6 232N 55813, [6a], [6blicEnTNn | MOFKBMREALZ AV, MAHIKHAELZIN,

[6a]

i 1

fE 2

fi 3

fi 4

Gl

fi 6

M7

i 8

LT I~M8ITEZTRE W,

VYA INVICELZEBD—D2TH 57 IV ZU A(aluminum)ld, BT IV I =7 AALOs) %K
AR TS 2 T TIA R S % (molten salt electrolysis)iIc K D #iE LT3, HifE 96 %D 7Y
WIFIKBEOEZEERYT CARMEEM L& I3, MERNE 90 % T 420 g DF T IV =T L(Al)
MESNZ, BEDT IV FOEE[EZERDRIZIWV, E7ZL, Al DJRFE (atomic weight) % 27,
ODRFEZE 16 LT 5,

TRALIEIT B U TER M HE /KIS H A1 LLEE (neutralization treatment) S 15, HEKE 200 m*-day! THEH &
% pH 12 DK% pH 7 ICHFIT 2B EITHETR 96 % DIEHIEE (conc.-H2S804 aq.) DE [kg-day]
ZRDBZI N, 72Z L, KD A 7 > F& (fonic product) Z 1.0 x 1071 mol?-L2, H,SO04 D 7> & (molecular
weight) % 98 &9 5,

& B (salt) & 150 g DIKICTELRITHIEAME L, 10 °C T THEIT S L 9.0 g DEDHTHMNH - 7=,
B ERBRITEOER[gZRDEI NV, 2L, KEIBRELAZVWHEDEL, 10°C TOK
100 g ITX9 2 5 D YA (solubility) & 5.0 g &F 5,

AU F(odine)lTHANHRE 2 MOEERTHL2EEREEERETH S, —BLMESO)EI D
FIRIR (L) DEE 18 T K it~ (oxidation-reduction reaction) DL FE R nN E E X /2 I W,

IR D pH DRIEIZREARAEICE D TEETH S, 10mL D 1.0 x 102mol'L! DIHEFEE(HCI ag.) & 10
mL @ 1.0 x 103 mol-L! D7KEE LT b U 7 AKIBHRWNaOH aq.) Z{RE LB DO pHIZW 51272 %
INBEZIRI W, 72721, KDAF FE (ionic product) % 1.0 x 1014 mol>L?, logd.5=0.65 &F %,

7 )V 3 —)L B (ethanol fermentation) 7% & DAL ZERISICB N THEIZEEREEZ R, 145¢g
DA77 O—A(¥ 3k, CoHnOn% 300 mL OKICEN L TESNZKBROEETIVEE
[mol-'kg!]ZRDZIW, =L, A7 O0—ZADETINEES 3423 gmol!, KOEEZE 1.0 gmL! &
g5,

pH 77 3.0 D EEEE /KSR (CH3COOH aq.) % 20 mL & 1, 0.10 mol-L! MI7KEE LT b V) & A KEE#R (NaOH
aq) CHFME L E A, 11 mL BRETH o 7z, Z DEEEEKIARDEREE (degree of ionization)
HIRDIZ I,

B TETIIKELT BU D AKBIENaOH aq)il P v HA LR L ZRITKZREMNIT TR Z

1<, 20 mL OKEE LT B U7 AKEBEIRD FFIT 0.05-mol-L! FREE /K IEHR(H2S04 aq.) % 45.7 mL &4
BLLEEE, bEOKEEILT MU T AKBEROBEZ2TIVEEmOl L TEARIN,
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%8 6 [6Db]
[6b] LT 1~R3ic&xREN,

fi1  ERiEEE(L (global warming) I3LAMREIDMRBEITERL TS, LT D (1) & (2) DREICE A7
W,

(1) A& (R) BLXUTO/)8 (R) OBREEENE, 891 kI-mol! X TN2220 kI'mol! TH B, AY
BXOTONROBRERGOBLEFRERZELELEIVN, FFL, AY BT/ OBREEC
FVERTZIHEIETRIEET S,

(2) RUBAMBZEEB/IDIC, “BIEREZEOREENZNDI, AF¥ >, T/ 0 ENH, BHEHKIZE
Lix&d W,

Bl 2 KKUBRMED NO I3, BBIEOI Y RTUTORMBTEL, 2200 K TOREFLEEK
(concentration equilibrium constant) Kc A% 1.6x10° TH B EF 5, LATD (1) & (2) DFEMICE AR
W,

No(R)+0x(R) S 2NO(R)

(1) FMICIRE TOEFEEL (pressure equilibrium constant) Kp Z3R&7L I 1,

(2) 2200 K TNy & O, DFJHAEED, TNTN 1.60 mol' LB LN 040 mol L1 THomELT, ZDR
EEAEMNEEIZELREDO NO OBEZRD I,

RH 3 FREESR () KBKZEMICASBMEZANT, 200A OEHRZ 150BHEBEUCTERPR L. X
DEVICEZBREINAAL, IB X UVOHMEORERTEIZ63.6 BXU32.1, 77 T T —FHFI139.65x10%
Cmol! &3 %, LATD (1) ~ (4) DERMICEZZ SN,

(1) MM TBIAREDRIGAREFL LRI,

(2) Zo&E, mEEZRNIZEFIIAT mol NKRDRI W,

(3) FEARICATH T 2EOEREZRDZ I N,

(4) BBRRICFAET B X DIEEEIREE(0C, 1.01x10° Pa) TORIEZRDIR I W,



6128 7 [7a]
RIEE 7 25BRT 2581, (72, (b IKThen 1 ROKBREMEZ AL, THIRELRE N,

[7a] 113 6,3, 1,4, 8 DEDW VNS DNEIZ 253 #RFRA (binary search tree) 2 Hi<BIEE/RL T 5, 253
BRREALITIER /—R(node)DF (child)lT=MNZN2THY, 5./ — RS B TE (left) D FF4(descendant) D
TRTOEEZZD/—ROELN/NEL, BIZA (righ) D FRDO TN TOEIZID /—REDAKENAKHE &
TH5. LLFDR 1~ 6 IT&F 27230,

@ | @

(a) (b) ()

X1

B 1 kD (1)~ @) ICRTEOHENITDONT, TRTOD/—REZDIBIC 2 FRAKRICHEA L EOME RERE
BN 725> TRUIZEN,

(6)
(1) 4,3,6,8, 1 (3) (3
(2) 6,1,3,4,8 Q) (@
(3) 8,6,4,3,1 R

3R 9 705 T AZCE 55 (C programming language) Caoib L7z 707 I ATHY, K1ITRUIZ25 1
RAZERLZD /) —ROEZIEICERRT ST OT ITLTH S, prNodes () IZZ DT OT I LDEEZHER
57D DRI (function) TH B, FTHEOEFII T DT ILAR TOMBERT ZDHDITES THb.

f2 ®307O75ATIE, MID20ERA%E 4T BOES a 2 AN TERL TS, n(n=1,2,3,..)&/—K

AT EEBEETDHE, /R nldRO3IDDEFIDERTERETEZS,

a[3*(n-1)+1] : /—ROfE (EH 0 DFETED./—FI3ES)

a[3*(n-1)+2] : EfOFOHENES

a[3*(n-1)+3] : AEOFOHEREBZS
a[0]IcIItRE72 D/ —RO#BIBE N AL, COHBANEFTNODHE, %4 T5/—RIFRELINWILE
BT 3, 5 TEHD x I3EF a FOERN/—RETH 5, BEK prNodes () IZZDEFID AT ERRL THE
HITE-OOEMTH S, M1DBEEEIIX LIz prNodes () DEFTHERMNK 2 THO, Z3UIK 3 D 54
~59fTHDEFTHER THH S, COF T (c) DTHRET 1(6[2:0]) &/ —FRDFBIEFESA1 THY, /—F
DOfEN 6, ERIOFOHPB R 2, HANIITIETFIZRNTEEZERL TS, K1DE/— RO LEZE
FL, £D/—F#HNEFTH5,

) @ [@]
) 1 [1] 1(6[@:0])
) 2 [1] 1(6[2:0]) 2(3[0:0])
) 3 [1] 1(6[2:0]) 2(3[3:0]) 3(1[0:0])
) 4 [1] 1(6[2:0]) 2(3[3:4]) 3(1[e:0]) 4(4[0:0])
) 5 [1] 1(6[2:5]) 2(3[3:4]) 3(1[0:0]) 4(4[0:0]) 5(8[0:0])
X 2
(1) M3 46 fTETn A I NS xETHES | TIRVIRT I@~®%#E U7z (expression) THEOZEY,
2) B1D (1) (2) (3) DBEZITDWT, prNodes () DEITHER (K 2 (f) 1Y) ZRUREIN,
(3) x DIED 5 T, EF a OHIDMS 16 EDOERIRDG)~ (i) DEEDOAREEER 1| DFEFITIZ5>
THEERR W,
() 1,1,0,2,2,0,3,3,0,4,4,0,5,5,0,0
@) 1,2,2,3,1,0,0,44,5, 3,0,0, 5,0,0
(iii) 3, 1,0,0, 4,5,4, 2,1,2, 5,0,0, 3,0,0
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g8 7 [7 2]
3 K307 0TI LMIDNT, search(key, 0)IZ&o THED key D/ —RERTIENTED, KD(1)~(4)
W ZTIREN,
(1) R3DZEM (7))~ () ZRDFBREBEMNSZATIED I, 28, ALRETDZERITIIFECKNAS,
BB B* (n-1)+1] B*(n-1)+2] B*(n-1)+3 [@[3*(n-1)+1]] [a[3*(n-1)+2]] [[3*(n-1)+3]]
(2) E2% a 2R 2B)DE)DIREED X, search(4, 0)MNIRTEES XA,
(3) EZA a 23RS 2(3)D (i) DIREED EZ, search(4, 0)INRTEEZ 2R3N,
4) (2) & ) 1FEBED I~5 DEEMS 4 ZEL TW5D, HZFIC DN TERDOFE/[ZLEL TGRARZEN,

4 K3 o7alIAIBNT, RODIIRIIKEDEF| a IZH LT print(0)EETLEFER, RS
NBHABRZRUIZIN,

(1) F1-K2D (f) I73%4 9 5% a
(2) M 203) DGi)EEFEET HEF a

M5 K 307075 LHhDEEE create()IZDWT, ZHOQZEE Y/ THE DRI,

6 B 3DTOTIAIBNT, 55 T BZHIRL TEFTLEEEICRRINBNEZRLIZIN,

1 #include <stdio.h> | 33
2 #define N 10 /* J®K/— RE */ ' 34 void print(int p){
3 : 35 int n = a[p];
4 int a[1+3*N]; 36 if (n!=0){
6 prin 5d ", - §
7 void create(int v, int p){ 039 print(3*(n-1)+3);
8 int n = a[p]; L 40 }
9 if (n == 0) { 41}
10 ++X; 42 ‘ .
11 all @ 1 =x; 22 v01dinptr‘Nno.des(v01d){
= . b
g ; Al @ )=v; 45 printf("%d [%d] ", x, a[e]);
. 46 for(( ® [ @ [ ® )
1 elseif (ve[ ) ] 47 printf("%d(%d[%d:%d]) ", n,
15 create(v, D 48 a[3*(n-1)+1], a[3*(n-1)+2],
16 else if (r (7) ]< V) 49 a[3*(n-1)+3]);
17 create(v, (%) ); 50 putchar('\n');
18 } g; }
19 -
20 int search(int key, int p){ gi int main(void){ srodEs s J® fa)
P21 int r; 5
Y int n = a[p]; 55 create(6, ©); prNodes(); /* (b) */
23 if (n == @) 56 create(3, @); prNodes(); /* (c) */
24 r=0; 1 57 create(1, ©); prNodes(); /* (d) */
: __ . 58 create(4, @); prNodes(); /* (e) */
lse if (key == f
;2 ¢ ser‘1= n( ¥ L7 ) : 59 create(8, ©); prNodes(); /* (f) */
' | 60 int(8); putchar('\n');
27 else if (key <[ () | 61 ﬁgiamg é’. putchar(*\n");
i J
28 r = search(key, (1) 0 62 }
29 else
30 r = search(key, );
31 return r;
LS S
3
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g8 7 [7b])

[7b] UForZEcLENST, BI~E3ICERRIN,
FE1) SBRISUCTROEZRAY, MO ZUNERAALNME2MNETHETS L

(round off it to second decimal places)
log,3~1.58, log,5~2.32, log,7~2.81, log,13~3.70

EE2) K2ORLREKLTHIN,

R 1 1bit] AT DEBD Z2EU D REERICH LT, RERFS C={c, Q}DFFENTNTN, =111,
=100 D& &, (D~Q)DXRMEITE XTI,

(1) &N\ VUHEBEZRD I N,
Q) ZEAMTOERIREOAEEEZZOEHEEDITRLEI N,
(B) ZEAITORDITEDESEZZTOEREEDHITRLAIN,

Y2 Bl 7HERIE (single Markov information source) g_J ¢ 2 lizonT, ()b 5(5)DRR
S 0.6 04

WA ZIRE N,

(1) REFZEERE (RETL> bOE—) Hi©)ERDZI N,

Q) NIVIATERES ODNTI U HFEEZERL, FEHFEE LVERDRIN,

(3) IV TIERIE S D 2 KILKIERIE S?={aa, ab, ba, bb} D RIEMIFTT B DREERNZTNTN
{0.28,0.12,0.12,0.48} D & &, 2 RL> hOE—H(S)ZRDIRI W,

@) SAZDODNWTONTIRUFFFZEBRL, 1Rm5HDOEEFFE LOZRKDIZI W,

(5) Hi(S), HxS), LV, L@ DREIf%%E S HEFLIEERIE (memoryless information source) 7Zo 235
BEUBUTS0FEETHALRI N,

B3 TEHGOBEENED—FH, REGNZDI THRNMADHEINE, WEECEMHELICXSEH
WS> TWAIENEN, &, ERRAZEBOR/ARBEOHERS, ERRA B 2¥HELICXL3F
B E2B/ARBORRSTET S, LTOXRIE, 3 ADHIELTOTRAIERE (+HRTFHRREKEER
T —HMMEER) 2EEDEBDOTHD. EROBEZEZANTOUMNSEB)DRMICEZZRI N,

(1) HEL1I~3DZFNFNIDNT, BHR(%) ZETELRZIN,

) HFELI~3DFNTIUIDONT HAB)ESHELZRI,

(3) (1), Q) DHEREZRNWT, HRIOIMEESE I OEENREZEEL, HIEL1~3Z2EFETES
JEIZ T2, £z, ZOEHZ(Q)TRDZHFRIEE DT TI00FEE THBALZIN,

HFES1 HEL2 $IEL3
F8 B FH B FE B
Plab) "5 g P@ P(ab) " Txg | P@ P(ab) " Txg| P@
= B 08! 00i 08 ER | R 045035 0.8 =g B 064]016] 0.8
ARei 00| 02] o2 A REioos|os | 02 A xeiolsloos| 02
Pb) | 081 02 1.0 Pb) | 05] 05 1.0 P(b) 08 02 1.0
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izE 8 [8 a])
RRE 8 28N T BEA1E, (8a], [BblIcEFNFN | MO BEHELEALKEZRH N, MAIKHEAELZ I,

[Ba] WAV S TG HELT, UTORACEVDISTORIIG (i=1,..,n2ERTHIELE2E
ABo

JI57GDERIBE: 7 T76_1%2DAEBL, TNTNOT I T ORNREO S ETI/RET S

K (edge)Z 1 ARVT, B 5N 7=E#S Y T 7 (connected graph) & 2/ T 7 G, &§ 5., =721, 7T 76,

IZ B /KB (minimum degree) D SNERH 2B EE, RNREOIOFNSEEOREZRRI &

LT3,

UTOM 1~ 5IZEARIN,

M1 WY T 76,2 B/ T 7 (trivial graph), § 7245, Hl1L M (isolated vertex)—D TN S57/2 5 Y
STELESE, 7776,=, , E)DROMEEK|V, | ER DR E, | % RIS,

R 2 #IHIT 5 TG, %2582 T 7 (complete graph) K3 ELTZEHE, 75 76, DEADEE|V,| DA
|En | 2R ODIEEN,

i3 RI2 &R, WIHAS 507G 2E T T 7Ky ELIEBE, VI TGIKEENSESX 3 OEMIZEARK
(simple circuit) DA Z KD IE S W,

R4 Ri2 &R, #8576 2% T 7K, ELIEEE, 7576, i=1,..,n)I3—EZ2Z0[gENE
IMAEEHEBE EBITHRARIZI N,

BSs 7576 (i=1,..,n) OERFARZLTOERBRA 2 ICEEL, 1D, 2 LEEK, #7576,
ESERT T TKy ELIEEE, 75 76, D DEREE, |2 RDIZEIN,

JI5I7GDERBRI2: 7576 ,%3DABL, TNTNOT T 7 OR/NKEO R 3 EORIC 3 &
DEZEZRITZAREEBRL, BoNLERT T T7ETIT76ET 3., IZL, 75764 IKHR/N
REORNERD 2561, BRNRBOKOFNSAEEDREZERILET S,
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28 8 [8b]
[Bb] LTI, B2ic&axmEwn,

M1 H#EEZE (random variable) X &Y DABEI{%REL (correlation coefficient) p(X,Y)IX, U TFORTEZ
5N,
(X — E[X])(Y — E[Y])]

E
ats VXV

ZZTE[ 1 INDOHEEREROMAMEE (expectation) %, FV[ NI[ 1NOHEREROHE
(variance) ZH5HDT, TDEE, LULTFTO)~G)DEMICEZIZI W,

(1) pX, X)ZERDIZI W,

2) XEYMEWIZMI (mutually independent) TH B EE, p(X,Y)ZRDIZI Y,

(B) a# 0)EbEERKET B, p(X,aX +b)ZRDIZS WV, 2B, BLETHNIEa, bBLUV[X]EREIC
RAWTHEDIRW,

(4) XEYWEWIHINTHDEE, pX+Y,X-YV)EV[X]EV[Y]ZHANWTELRI N,

B) X, Y, ZBNENWIIHITHDEE, pX+Y, X+ 2)2V[X], VIYIBXOV[Z]ZHNWTELEZIW,

M2 HEAIHTHRMAZEGEL TS, HEINZER A OFNSEESIT (randomly) 10 EHH L
TEX (weight) ZRIELZEI A, ZX (sample) i I L TLATDEIEME (measured value) x;
kg] B 5N,

i 1 2 3 4 5 6 7 8 9 10

xi(kg] | 102 | 970 | 9.50 | 990 | 10.0 | 10.1 | 9.80 | 10.2 | 9.70 | 9.90

PLFOM~G)DERMICEZRI WV, 128, BARTTR<EHBEBERLRZI N,

(1) ZEAREIGx (sample mean) ZRDIXI LY,
(2) AR/ 8Els? (unbiased variance) % XK¥D7R I,

ST, & ADESNERSM (normal distribution) IS & &, ZOTHTEEL TVHEH A DE
S1d 10.0kg KO BN ENWZ DDIRE (test) L7z,

(3) VREMRSE (null hypothesis) Ho % E5h A DE X113 10.0kg TH D) E LIz &E, 3 {k3E (alternative
hypothesis) Hy Z& 2723,

(4) MREMETE (test statistic) T Z&x, s2, {ZAE n, ¥ (population mean) uZ FANWTEZLZ I,

(5) BEIKYE (significancelevel) a=0.05E L7z EE, (4) TRUETZD EICHREZHLEI N, 72
BRETHNE, V3=1732, v/53.3=7.300, v59.2=7.694, BL ¢t 2% (¢ distribution) DIE
15(0.05) = 1.833, #0(0.05)=1.812 Z{FEHA L7z X,
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