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HM#AHE
(HRBEALER BHBRHEV AT Aa—X)

EEFH

(1)

(5)

(6)

(7)

(8)

(9)

T ORNERFIE, MABRTHN HERREALER BHRE AT Aa—2 (MLHE#M
BMEYR 31 E 4 BAFEROFER 0F 10 AANY) #ELZTHZTREFIKETT,

MREIZL®] OAREMEHSET, ZORMBEMRFEBRVTEWTERA,

REBBLEOBEIIRDIEA, -77L, MM LVEDOEDIBZELEWHDITH LEHTL
TEEw,

MRS L oM ETHRLUTHV ET, MBE1~ME8 DI LM LAER
D2 ODREEBR L THELZEV, 3OULOMEICHRELLLBSRIETORER
O iTD

Bt SN2 TORERAKOZBRESMIZRESLERML 2SIV,

ERTAMRERALICIE, FOMEESMICRHIEES L #YF (abc) ZHARLTREL
EW (FH 1a), T, FAEN | HOLERERETAVWRZIV, LETHNIE, ##
BEORICRERKOBRZFEALTHLHRVEEA,

MIRE 2 #BIR LB E, [2a) OB ICIIHEEORERE RIEESMIC 2a) LHRS
NTVLHHD) ZRAVERIVY,

ERALRVRBERRIZIIKE CHRESIERIVY,

fREREILEEH 3T,



8 1 [1a]

fIE 1 2B8IRT28481E, UTO [1a), [1b], [lc] iFNFN | HOLEMEREL AV, TCICH
FEL2ZV,

[1a]
1 ROT~NOEMEEDZ I,

(1) 1968FEIETLE (7 ) EAE, BERYOBERE /L (high-rise building) THD, 72
TOREEEEIZIZBRYOMEX® S (height limitation) Z (A ) UTFICT 58REH -7
23, 1961 FEICHIE SN EEOHEFHEMELFIALT, WImOBSEZRRLE,

@ (9 )E BVITECERBHEXZ 2 TEREBHHBEOTEL L, Bk higts T
iz 4y 5 [TEET (industrial city) | feERE L1z, ZORRTIE, h#EzEE L A%
AT, Zhbohisks T¥ME ( T ) CHBET A LEBE L, £-HHM%E
EEBEERROA LI —F =V UTRETIRRER, SO ENLREYF—Fal—Tay
VAT A, BRICERT ONHEEHERS, HhwEL L THMER N THRTEEL X258
REEBL,

@) (  F )iE 1965 FERR XN “ACityisNotaTree RER [# XY ) —Tizdew))”
OB C, GHRAZEBHIIHENEENELRVAVENOEES £3IF7 4 X (semilattice) i)
2722 TWBD, IEREHHEIC L > TSI EMHITEMAZ [V ) — (tree) W) (2725 T
WAHERHE L7, %&IZEITZ 7 4R (semilattice) #§&EFIR%E &V BEBNRRE Y —LOMAE~L
RBMEE, (b ) ZVITTERBRLE,

fi2 UTo#HFTHEICET 58EM% 100 FRETHRA LRIV,

(1) M (Landscape Act)

(2) FHEEBPETZAA L b (Planning Stage Assessment)

3) [[iM£ (Dojunkai)



fEiRE 1 [1b]

[1b] UToRIL, B2, M3ICEXREY, BXONRVEAE, MERKOBELE->TH L,

il AN br A7 405K (skeleton-infill system) DEAHESE (apartmenthouse) & i3, —A%AY
W, RERAEEZ S OA7 NV My (BEBRES) LAEMEZER LA V740 (BRYNE - &
%) 2 ARIC OB L THE LAREAEEDZ L THD, ZHIKBL T, LTORWIE X R &,

(1) RHENVPY AV TANEFRBROONIBHAEHLRBXZ T2 o0/ LAR I,
(2) Lico TEAREICBEL TRHEIL) STz, REOICHRBA LR EY, (200 FRE)

Ri2 TEIL, £TEEEMAE (living survey or market research) (23T, ¥ % B+ 5 H (the reason
why researcher focuses on a few cases) AT H7-DICREHBEFEE - HAKIIR L LD TH
%, UTOMWZEZREW,

(1) HEOXENITEHEL TS (BARRLIZABTRS THLBRENEBRITVTERLTS),

(2) HEEEZzoO0, BEOCAFZEEEWMEHOIWVEILEOTBAEICBVT (FLHFRELTHLL
W), D¥GIEZERTHIEHBEZDA LR XV, (200 FRE)

3 FEEEMTREFZHFHE (redevelopment in dense residential areas) ZHHET Sicdh7- 0, EEEE
Z (rebuilding to the multi-unit building) & #EF&EE 2 (individual rebuilding under the same rule) =2

WTHR L7, UTOMWZEZRZREN,

(1) AKX, HER#Ez L VEXFRBREIOIZIVPEE LV ETRLE, FOEBLLTEZLNS D
LEEMEBEXT 2oL EIY,

(2) BEIX, #iZ, BWBREXOERINLELWEERLE, FOBHBELTEIOND - LA ES
FBEXT2o/WLAEV,



fElR 1 [1¢c]
[1c]

o LA 3 (population of town center) & H.L i 5E L # (amount of sales in town center) & D BAERIZD
WT, ATORMBICEZRIVY,

RS 1 FRIE, AB 10 FALLET, 2003 % TiohOm#i i EARHE 2 KE LTV 25 155 #if

(HEEA L, BABERH*BL) 1238 5 P .OH# O A O (population of town center) &, H

L7 L % (amount of sales in town center)Z 7R L T3 ®, § o L bl A& L
(revitalize) LT3 L EX bNABALA~D DI HEI D, BEREV,

() hOHEHOADICONTHE, 1995 4 & 2000 4, PLHHATHEEBICOVTIE, 1997 L 2002 FOLLER
LTwW3,

B2 B 1 CREZOMHLBAILOY, HE%E 150 FRETHRALZIV,

B3 7p4, % =%MB(third quadrant)iC ABZEHAZ VDD, 72, ENOOEMITESEED L ) 725t -
1% %% F% B (planning and policy)% L T Z e MPFEN DDA, L+ 5 HiER 300 FRETHRHAL
AWV, 2, METABICE, UTOX—9—Khb 2 228, MEIEHDHT L, ¥,
BAEX—U— FIZIRTHREZSICZ L,

THGETE{LEE — HETH O EEICET &R 5¢  BID  DID  TDR
T AR KRR IE

B4 BIRLIE=F—U— FRTICOWT,FOEKRE 50~100 FRETHHALRZRIW,

2002 LHEHREL (M)

[1997FERLAEMT L ()
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2000 R LHERHAD (N) /1995FRLHERAD (A)

K gimgEAn Ll Lo
RE) EWE, WA (BEEERESRE) XY1IER



fi] 8 2 [2a, 2b]
Rl 2 2 BINT A5EAI1T, [2al T EDOME KL, (2b]iTLBERZEAMEEZ AV, mAICHRE L2 X0,

T, 2ETOFEBHESLAZ, IR I2=7 1 2AET IRV EABERIITbh TS, £
DrSd, FRIZFRT LR, bAMiEBHOEEMO—FITH BBV DOLE(Riverside Park) (2,
HlkfE R B BRI E 5 28T 8% (Community Space) #2< 5 Z LiZR2o7, HliZ, FERT

# 500 mif2fE (about 500 i of single-story building) T#%. |
RhoHE R, ~0Onr—ya vich b LV lER R B, R, BHORARERY,
B0 L ORMEICERE L CTHE L2 &V, HICRFRESNTWARVWEHEDIORES, #ERELTIV.

2, L ARSHD L<LVEGKH 2m TH D,

[2a] &@E (Site Plan) Z¥iaj 177> (ist floor Plan) (2T, BHET 2PAOERMOME,
K& X, BMEEOOHYVPLTLRALARE, i, LECSUTHENFZRATHIa AV b E

D2HTHEV,

[2b] HEOERZKEL L ERTELT VINERELTHEEE (Perspective View) (R v FRE
T&LW) ZEERE,

oozl

i
- —




BigE 3 [3a)

IR 3 @R+ ABA1E, [3a], [BblICENEN 1 OLEMEREL A, MHICHEELRIL,

[3a] UTom 1, M 2iz&xREn,
1 Fig |~5 ICRTHENETLE, BE, FHEICS M (classify into imbalance, statically determinate,
statically-indeterminate) L, FEEDHAITZ DRB(degree) 2 B A2 SV, ZIT, OFEERMF
(&%, hinge), /\IX[EHEX & rotation bearing), A ¥ — 7 — 3K (roller bearing), 7}7.::': EE
37 (fixed bearing) %% L TV 5,

o -0

£ R 777 T77
Fig. 1 Fig. 2 Fig. 3

7 I
J—

o o A AN

Fig. 4 Fig. 5

f2 Fig.6 ® X 57284 45° FHmEd b E(load)P 2% T 5 fEH 7 — A (cantilever)lZ W T, LLTD
MWIZEZREW, EL, TTOEHH (member) X, % KW % W (homogeneous, uniform
cross-section) T ¥, ¥ > 7 % ¥ (young modulus)# E, ki 2 &K E— A > (moment of inertia of area)
FILL, SHORE, #@EF, BIURAREEOERIERTILDLTS,

l 1 P
s
B A
b y
-
C
WL

Fig. 6

(1) &— A FE(moment diagram)% 7 L 72 X\,
(2) R BIZBW 57024 Os(deflection angle) &R D2 X\, 2B, FbLMIIHEEEY RELT S,
3) RAICBITBKEHRENS & $AE K MZENL S (horizontal and vertical displacement)% R 72 Uy,



fiEE3 [3b]

[3b]
KD Fig] ITRT L H1Z, 4 DOMFHME (inear elastic)E8#1 (member)B1,B2,C1 & C2 25RBIESF

(square-shape)B! & #8 % (frame) 2% 2 > DAER(column base) T v ZFF(pin-support) SN T 5, BHALD 4
SOEMITEINELL, BLC & G % LV BT RIE(flexural rigidity)El ¥borThH, ZOBEAR

\Z 7k 167 & (horizontal load)P MEATAL X, UTON)~@IREZREN, 2L, A O¥AME

#(shear deformation) > #iZ5 7 (axial deformation) DERITMB T 5 & 1%

P B,

> D A
e [¢2)) C|@En L
B; v
pin-support
«—L
Fig.1

(1) C) DREMICH D K AICET B HIE F5 0D X AR S(vertical reaction force) DA & K& &
(intensity and direction) & 3R 72 T\,
(2) IFkf B, Dl FREIMEAS 0 D & %, #hifE— A > b E(bending moment diagram) % i & 2 E V),
(3) &4t By Ol iTRIED EI D & %, AKFEHE P O RELL(displacement of load-applied point) % R
BRI,
(4) ¥ B, DEaTRIMEA oD & X, HikF By D AW JI(shear force) & R 7z Z



[EzE 4 [4a]

RARE4AERINTAE A1, (4a), [4b], [4clicENEH 1 OLFEMEBEE BV, TRTITHEZELREN,

[4a]Fig. 1 D & 512, £ & (length) | O#DO—85 0 XEE L, sk Kikmass)m O/NZ2EH Y (massive
bob)% & W o, BH Y % xy FiH(xy-plane) THE) =+ 7= (simple pendulum), x §h, y#hix, Fig.1 D
FHickEL, BORRIZESTE S(massless rod)bD & T 5, x WHEIIIE b EAMEE

(acceleration of gravity) & g, BOHENA(angle)2 6 LT, UTOXROEM @ M O &%
%7250 (Answer [ @ I~ (D D

B 0 1212 E S (gravity force) X HEOBRNBMEMRT 5. #OEA % T (tension T'inthe rod)eT2&, BH
0o x i, y#lizBId % ES) 5 E (equation of motion)id, FhENRK(1), QDX ICHEITS,

M =L ®) Joverererennnns 2)
- T, it x ORSEIC & 5 2 BEM S (second order derivative with respect to time)# &3, (1), )56 T

% {4395 (Use Egs. (1) and (2) to eliminate 7.) &, FB)D L H 12725,
m( Y =mgsind......ccoonii 3)
T, B OO x EHE, yEIES ], 6CK T (xandyare éxpressed with/and )&, K@), )P X T
Do

HOE S 113—7E( is constant.), AIFFMDOBIE(Gis expressed as a function of time.) TH H Z L ZBEE 2
<, K@), )bl ykEHHET DX and j are derived from Egs. (4) and (5).)e Z PEREXGNIARAT
% (Substitute ¥ and j into Eq. (3).)&, R(6)D X 5 26 BT 5 EHHFRALEOLND,

- I T (6)

Fig. 1



[(4b])

[4b]Fig.1 & Fig2 IR+ RARIC, HBIEE i, (1) SAFEHMICIER L L4535, HAKTERAO
B L, RPOIFhE L URESKEHEORMICH LTHERTSET5, BP0 m 1EA
iDHEZ, kIZERIOTREREZRL, AET VL LVHARLEORETH AT 005 LT3,
7. iy (1) OIMEERERAST bV (h=005) B Fig3 FORTEXOND LT D, UTOMIC
B2 L, nOEIE3 L LTHELTARL,

i.§1 m1=!t 1500 " L
o) T 1000 T<10s
S, (T)em/s* ={1000
i1 | k =64KkN/m (x) o = 1.0s<T
1000 .
Hal| m=1t ®ws2| m=01 3
o) o) B S
@ t
=64 kN i£1a2 | k,=8kN 3001
ighl |k /m /m i
NN M | -
=" e 0 05 1 1.5 2 25 3
iiy (1) ié, (1) Period T (s)
Fig.1 Model-A Fig.2 Model-B Fig.3 MEEEE A7 bV (h=0.05)

féll Fig.l1 {2779 Model-A DEH AR Z R 72 X721, (Obtain the natural period of the Model-A shown in
Fig.1.)

ff12 Model-A DB A 1 OB KISEMEEZ RDZ IV, o, BRIEEGE & FREAISEOTLIE
 RZBGRERAVT, HAR | ORKISEEN %KD &\, (Obtain the maximum response acceleration and
the maximum response displacement of the mass 1 in Fig.1.)

fE13 Fig.2 12757 Model-B (X, Model-A @ FICAREDEVIZRZBM LA LD TH S, Model-B DE A 1
WCHALOA) (1kN) ZBaiCm /o & ORA 1 OB A RO SV, BEXIIBEO %L LTEL
72 EV\, (Obtain the displacement of mass 1 when the unit static force is applied at mass | in Fig.2.)

fi4 Model-B iZ, HAR2DKER 0 THHZ &Mb, | KE—FEINEET S, M3 0Kz 0¥
EREHRTHSHZ L ZFIA LT, Model-B DEHEM AR 7 X\>, (Obtain the natural period of the
Model-B.)

f8l5 Model-B DHA 1| DRKISEMEEZRDZ SV, £, BAMEESE L BAEMISEOFLH
ZBRE VT, WA ORKISEERLZ KD 72 &), (Obtain the maximum response acceleration and
the maximum response displacement of the mass 1 of Model-B.)

f16 Model-B DiEHa | DB KHE LT % R 72 £\, (Obtain the maximum response deformation of the spring
1 of Model-B.)



B4 (4¢]

[4C] LT DM 1~ 5 ICBABERIEBTEARSILY,
Answer the following questions either in English or in Japanese.

[BAE] KOXEO TREICAZELRFOLEFEZ LRIV,

i1 BABIRIE 4 KOS L — FOERMEICAET 700, HEBSREL TS, 2011 FRALBH K
TR BT AV AT L—hE FOFREAADAFEESL— FOERBTHS__(2)
CRE AR CHD, —F, 2—TYT7L— P EOTIREARLT 4 ) EVIRT L — PO
RTHA (b) KBWTKROKBEEDFIREESBE > TV D,

R 2 Exfﬁ,ﬂﬁ@ﬁnmﬁﬁéi?iﬁtLfﬁﬁﬁ&ﬁ%ﬁﬁﬁbnrﬁv.ﬁ&mgﬁom
b (c) £ TO (d) BREOMERZ L 2o TS,

B3 MWHCIZIEETICOAT 5 KILBEOWmEMOERIT (e) LEEThTW3, KILUMEKD
FHEMNEEICKAEL, XEO</<RERMO S bITHRICEHL, T FRAE PR FLA T
UK E [63) LRES,

5 4 (2) X, BRCREEL-ESENRRT AL X, BMAKREL LR TEILTHS,
FORAEDERERIZ, SEETICLABEORWVETHRE, BROERIZLD (h) BhE
Thd,

5 SN L—Fi% BREDCSI LD (i) RREICRE L, BENEM»LORNE
ZELTESEZRET 2, HREONBEIIRE L HRMEOKEBIZL > TR2D, KEDOX D
e 2RE CIIEEEE S SR L, KAMRED () 5

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

Q.1 Japan has such a large amount of earthquakes because the nation sits atop four tectonic plates. The 2011

Tohoku-oki earthquake occurred in (a) , which is the result of the Pacific Ocean plate pressing
down under the North American plate. On the other hand, the possibility of the occurrence of the next major
earthquake in (b) is increasing, which is caused by subduction of the Philippine Sea plate
beneath the Eurasia plate.

Q.2 In Japan, the Japan Meteorological Agency (JMA) seismic intensity scale is used to measure the intensity of
ground shaking. Now the JMA scale runs from0Oto  (c) , having a total of (d)
levels.

Q.3 The trenchward limit of stratovolcanoes in subduction zones is called (e) , which generally
forms an abrupt line parallel to the trench axis. (H is one type of eruptions, which erupts

large volumes of magma over a short time and collapses the ground surface downward into the partially
emptied magma chamber.

Q4 (2) is the temporary rise in sea level beneath a storm, becomes dangerous when the storm
reaches land. It is primarily caused by the rise of water level in the regions of low atmospheric pressure and
strong (h)

Q.5 Synthetic aperture radar (SAR) illuminates an image by transmitting pulses of (i) , which is a
type of electromagnetic radiation with long wavelength, and recording the received echo of each pulse.
Specular refection occurs when the target surface is smooth, i. e. water and road, then the backscattering is

;il .




ﬂﬁ [5a])

FORE 5 2 RINT2H/AIL, [5a], [BblicENER | HOILEMEREE A, BHICRE L2V,

[Ga] UToR1, B2ic&EzEw,
Bl t— FAL 7 (heat pump) (E#AT R/L¥— (thermal energy) MIRHEE L~V (temperature level) %
Ex TRATEAEERBNTHD, £— R ZICET BT O (1)~ (3) ORRIZEZ RSV,

Mt—hEY7OFT, —BEELBSELAVLATVIOREMK

(compression type) T3, £DEAFEL, B (electric power) Ew

PAVTIERR O 2 RA L THEROuICRA LT THIET 26D TH S,

~ nAEBEAE (working medium) M & & T RAF—DHAY DFEZR

LEORERTHD, —DRBRIZFVT, COP (Coefficient of Performance)

LIEIEN A b — MRV TBBOMRERS O 1 O TH SRR LY HERRL
ROBEIZADWT W, 0, Ou® D LULERESEAVTATELRIV,

(2) 1) D COP %, HERALEEHZICHTAHETHLD, =RNF—RIFR

(law of energy conservation) ASFK Y SZ7z72V BhERIT/2 D, TRAF —{RAFR

25 (1) DRBRIC BT RBOTRNVE—HREL W, O, OuD ) HLRE
RESEANTRATRLRI,

(3) ERICER Shie—RTZXNVEF—RICHTHD%IT, BREHEIOLEHRELEZHL COP DfTHE
BEICRBLEZONANEZRIV,

B2 KSEE (viscosity) 1.30x10° Pas, % (density) 13.0 gem® O#ME (fluid) X (Z2WT, LT )
~(4) DBRERICEZ 2 XV, 7o LIEOKSE R OEE IXHE (velocity), ES (pressure), REE
(temperature) =X > TELET, BECBVWTRERTALR2VWET S,

(1) B & 1.0m, ARIOKEH1.0X104 m? C—EDKFIZBINHENE, B8 1.0cm® T—EDOEH
i (volume flow rate) TN 5 ik X DOFHFEE (average flow rate) ZRDIZEY,

(2) (1) DFEIZ(A) 25 (C) DE&MTREL T & %, HERABICBIT 2ARMMHE L HAMEDESDE
(FEAH# %, pressure loss) X (1) DBEDB L ZMGICRDH, BHEF 27 F TEXREW, 12
LWTFhoB4 b ikeiiER (laminar flow) THHET 5,

(A) ¥5EF 2.60%103 Pa's, HAE 13.0 grem Dk (1) & [ Uit TH 3 & %
(B) ¥5BE 1.30%10° Pa's, HH 6.5 gem™ DA% (1) LR Lt TH$ & &
(C) ¥LEE 1.30x10°3 Pas, %A 13.0 gem?® OiREZ HH 2.0 cm® T—EDERITE TH T & %

3) OMERERDO L H iz L% LR CHEE X ofFoh
THEICEESHL TV, AENTHEE X OKEITHELEL, =
D& EEDOREIL 3.5%10° Pa TH o7, WADHEE X OWKE
PHAETFTHREITO®/ENI10cmD L X, AETHEILLAEAN
DFEEX DIEETOBRS HEZRDLRIW, HE LEHINEE

(acceleration of gravity) X 10 m-s?, K5UE (air pressure) 1% =
1.0x10° Pa THDH L L, RS (surface tension) (IMETE || | p- lioam
5L7T%, i Bk ol

(4) Bh¥5EE (kinematic viscosity) (X, WWEDKEZ FOEE TH - TRO LD, HRiEK X OBKEE %R
DIV, RBHLIIkg, s, mDI HLUELRBLODERANTERLZRSIV,



Bz 5 [5b]

[5b]

fid 1

fif 2

fal 3

il 4

(LRREI S OMBEIZ L > TRBETIERRIDLBRET SEMO—2L LT, BRI LK
LAELRIGSED Z EICEABMMBERBBRHEIN TS, ZORICBITHRISIZOVWT, K
J&¥ (reactant) & 4Epk# (product) 23EFNEi,

RisY : —B{LZE# (nitrogen oxide), 7B/ (propane)

At . ZF (nitrogen), “E{LKE (carbon dioxide), 7&K (water)
ThHEDILERGKE R LARZVY,

BUGKFTIC BV TIISGE R L& E B 572D DORITAl (reducingagent) & LTa—2 R (JR3FE) 23
AVHNTVWAR, EEICRIT2 ZBUREHRHOFREO—2THEZ L2b, HILWRET o
+ 2 (ironmaking process) & L T—M{LRFELX AV BTEISE AV REFRYMGE T 0& 2
ICOWTHIEBMENED b T35, ZOFHANEGE o R IBITHIREIZONT, I L4
o HBENLEN,

RS . Be{vgx () (ferric oxide), —Me{LiF*E (carbon monooxide)

ARRY ;8 (iron), “EE{LIRFE (carbon dioxide)

ThHEDOLEREREZR LR E,

TELIRBEABEANL Y AR EE B RIGE, THBICHET HHER T AP0 ZB{LRFEEUR
R, FIANe— b RUTERICRIATHZENTE D, EREICBWT, BB{EAL T L 280
mg (2%t L T B (LR RIS (COz absorption) &7V, RUSH T % DERER A V7 L (calcium
carbonate) DULE (yield) 2347.0mg THH L &, REEN LT LADOYLE (yield) ZRDAEIVY,
7L, CadRF&k% 40, REDFFRL 12, MRORFEZ 16 L T5.

S FHEEFHZ RO THREREBOSE21T OB, ARNRE L L F@NRE | O FRE L\
W, FOMEIT~vA FAOBEEDITE (——logi) W YEE (absorbance) & L5, Z 2T, %
WEE A, REHAEZ A ERTHRE L, REHRE C OMIZIZ Lambert-Beer ORISR 5,
TOEAERTRICONT, ELVWHLOZ TROBIRBENSLBUIRE, 2L, k 2EHKET
Bo

@A== (®A=T (©A=T (@ A=kCL

5 REHTOT X —LHF (energy efficiency) IZDOWT, LLFOMWIZE X /2 &V,

fd 6

7

(1) HBREF (powerplant) (BT, F—E U ANKKIBEN 800K, ¥—E U HOARKRE
320K TEESNAFOHN I ) —HhEERDLIV,

Q) N)DREFICBWT, F—Er~DZRAF—HEN 200 GI-h! THY, B —HERD
750 %DBHETRBEE NS0, BRHN (B W) 2RIV,

WCs ¥ SRRV EZFRE L TV ARBRICEWLT, BEW 1.0t %720 40MBq® VCs EaEh
T e, WCs D¥HH (half life) % 30 & T 28, 60 FHDF /7 NI WCs IZBEREY 1.0 kg
BN BEEENTVANRDRI,

HEHERTE (radionuclide) T35 Rn IZ L H#81X, NBERICIHSLOBETH S,
FOBAIZOWVT 60 FRETHA LRI,



[Ei#E 6 [6a]

RSB 6 25BIRT B BAIE, LT D6a), [6blIcFNFh | HOEEMRERMZ A, I ICAE L2V,

[62]

RI1 (LD Y 7 A200g 2K 500 g INZ, ML TRLICER ST, TOKBERNO—ERDKE
R IHTR, 20°C EFTHHATH LA ) 7 ADRERE 149 ghTH Ui, MBS EAKIINT g
MR AR, L, EEA Y 7 AD 20°C TOA~DFEARESolubility) 2 340 g kg & 15,

B2 EERRAKYAHE 10.0 mL % 0.40 mol- L D AEMET b U 7 LKEHK T E (titration) L7z & = 5, 2.5 mL
BB L Ui, WEMOERAERO pH 2 RDREV, 727K L, Bk MHEE (onization degree)
# 0.010 £ T3,

R 3 EEALEMEO—-o L LT, AKE{L#HURIE(ydroxide precipitation)did 5. NI U ARKD pH
% 100 103 B KB BRAE Y 2B IR o= BEAFICERE T 5 NIV AORE[mg L]
LZRDAB I, 7L, BEKE25 °C THIC—ETHY, KEB{LH FI U ACIOHR)D 25 °C I
331} % YRR B (product solubility)% 3.9X 107 mol*-L3, A& # > #(ionic product)% 1.0 x 1014
mol2-L2, Cd ®JfF&(atomic weight)% 112.0 £ T %,

B4 3 v %(odine)iX B AR AL 2MOLEETHIRELEERFTH S, W EE EBHCIO) & =
ik U LGSR (KD 8L 5T X (oxidation-reduction reaction) DL ERISA Z W E 72 IV,

RS %O pH OREIZREMEIZ L > TEE TH 5, pH 2.0 DHEM(HCl aq.) 10.0 mL & pH 3.0 DIEME
20.0 mL A {84 L7-BHED pH iE < HICR B 0E X R &V, 1 L, KD #2HK (ionic product)
Z 1.0 x 10 mol* L2, logie2=03 &% %,

f6 MAPICITELT FY DRI 0D, Bx RE(al)SERELTWVS, K1.0kg KL</ XD
AEEMLIEE A, KBEEROWBADN 0078 °C LA LIz, B LB T RV T LT g HE
AREW, EL, HEw /X VT ATFECERL T Y, KOEAHRLERIX0.52K kg mol”,
Mg DEF&E% 240, ClORF&% 355 £ T3,

f97 <3 v/ O A (melting point)id 178°C T, 1.0kg D 3 7/ VIZHHLEW 1.0 mol Z@AE L T
MAZIEND L 138°CiIZhaoTe, WE, ARELAWHO0014gx LY, 3T/ 7020 gilMARL
THMAZIINB L 162°C ThoT-, ARLEBHORFEERD 2SIV, EEL, ARELEHOE
Bz Zb2neT3,

8 ARIECRASPIEEINIRSOTBLEERELECEEL2>TVWD, HHRM17.5 mg il
EFENTWVWAZEFE(nitrogen)X TRTT7LE=T & LTRAEZE, £F0OTT% 0.025 mol-L! DF
B 15.0 mL {2 U X E 7, Z OFE#K % 0.050 mol L DAKBEFT R U T AKBKTRELZL 25,
13.0mL BUBEThHo7, ZORM IOk ENAERIIMg MEX RSV, XL, NORF
&% 140 £ T5,



(6b]

(6Db]

1 ALRBEIOREES, HEKIER{L (global warming) DFRED—2 &L Eh TV 5,

(1) A2 % (CsHis) DOERBEIAIZ 5500 kKJ-mol! THH, 47 % v ORERIGOBLESBREZE L
W, 2L, 2TOREHBLCERDIIREE T2,

(2) HVV1.0kg H7Y 15km EDEBMERDHD, V) o ORPEIETAH 7 F - EHZL, 1140
km DREEEY Z O HEE TET LBE, Pt ah s ZRLIRROH & L URERE (273K, 1.01

X 105Pa) TOEMERDREV, 727EL, [AEEM (gasconstant) R (X 8.31J-mol’-K"!, H DFE-F
#& (atomic weight) % 1.0, C DRF&#% 12, ODFEF&E% 16 L 15,

B2 EFE, KERHBESHRACEAIATVD, KFiE, AFZVOKBIUR T2 AICLY) T
CAEEINTVD,

CHs(g) +H0(g) = 3H:2(g)+CO ()

RO B D # B i E ¥ (concentration equilibrium constant) K. 25 1000 K (238 T 3.8x10° TH %
ET5,

(1) @ CIRE COEFME (pressure equilibrium constant) K, #KDH2 IV,

(2) 1400K IZBWT K i3 4.7 TH D, R L ERHOBREDIZ, 0.050M O CHy, 0.040 M @ Hy0,
020M ® Hy, 0.15M @ CO BFENTV 5, FRRBIZ@ED > TRIGIE EDFmICHED D, Bl
EHICBHRBALREV,

B3 =oAL —&BEiL 07 /2 —F, NIOOH)DH ¥ — FB XU KOH KBEOBMREH LK =
3, ZOBMI KRO¥RIGEFAT S,

7 /—F: Fe(s)+20H (aq.) — Fe(OH) (s)+2e
#A17—F: NiOOH)()+HO()+e — Ni(OH):(s)+OH (aq.)

() BRRIEOLFRIEREZTLL2ZE,

(2) Z DM 40 57/, 0.50A ODEBMAIEY HIWE, 7/ — FTMS 7 LD Fe(OH) B4R T 5
», BY—FTRAZFORKBHERINDIHRDR IV, 727ZL, Fe DFFRIZS558, 77557—

TEF139.65%x10° C-mol’, 7ARY FoEHiT 6.02x102 mol! T 5,



fﬂ.ﬁ7 [7 a]

RE72R KRB/ E1L, LLTD([Ta], [b]IcEnEN 1B OME BE RV, lHICRELREN,

[7a] C&#& (C programming language) THERL7=7BZFAIZONT, R 1~ 4 IZE 2280,
1 RITRT TS T7LERITRESR (execution result) (22T, LATD (1) & (2) DFRENCEZA2&,

/* TaTS4LA */ /* FaTSLB */
#include <stdio.h> #include <stdio.h>
int data[4][4] = { int data[4][4] = {
11,12,13,14, 21,22,23,24, [ )
31,32,33,34, 41,42,43,44 };
Y int main(void)
int main(void) {
{ int i, j;
int i, j; for(i=0; i<4; i++){
for(i=0; i< ;i) for(j=0; j<4; j++)
for(j=0; j< | (A) | ; j++) if (data[i][j]) putchar('*');
printf("%d ", data[| () 1| (=) 1); else putchar('-");
putchar('\n"); ; putchar('\n');
r::eturn e; return @;
} ) }
11 12 13 14
21 22 23 24 * - - - * %k % %
— % % - N,
31 32 33 34 - e
41 42 43 44 g -
RITER RITHRR 2 RITHRS3

(1) 7RIS LADETERENRITER 1 TH5, ZM(7) ~ (=) 2@ TEHRE,
(2) (+)4% 1,0,0,0, 0,1,1,0, 0,1,1,0, 1,0,0,0 THALEDTOT S LABDOETRERVIRITER 2 THD, E
ITREPRITER I LRDLED (F) ERRLESV,
B2 TJOTSLCOETRERIVIRITHR 4 THD, ETR/RVRITER S LRDLED (D) DR EZES
BT AHILRGELREN,

/* 7adSLC Y e . T
#include <stdio.h> Ehestta e il s el e S
int data[16][16] = { (h) St e SRR 0N IINg
0,0,0,0,%0,0,0,0, 0,0,0,0, 0,0,0,0, s S e i ety
e,0,0,0, 0,0,0,1, 0,0,0,0, 0,0,0,0, ":';°:°°gf°° :::j::;::::-?::-
0,0,0,0, 0,0,0,1, 0,0,0,0, 0,0,0,0, Sgealgg < eages | Sdesssm Pl e
e,0,0,0, 0,0,0,1, 0,0,0,0, 0,0,0,0, i (o e ol (s el bbb o Ll Tt
(G&EPERE) e bt et E et e
e,0,1,0, 0,0,1,0, 0,0,0,0, 0,1,0,0, r bl T A T~
e,0,1,0, 0,1,0,1, 0,0,0,0, 1,0,0,0, 5 _
9,0,0,1, 1,0,0,0, 0,0,0,1, 0,0,0,0, RITHER4 RITHRS
0,0,0,0, 0,0,0,0, 1;1,1!9!%,0,9,0 !
Y
int main(void)
{
int 1, j;
for(i=0; i<16; i++){
for(j=0; j<16; j++)
if (data[i][j]) putchar('0');
else putchar('-');
putchar('\n");
}
return 9;
}




&8 7

3 7RYSLDOETRHRIIRTHERG THD, Zhit, RITHER 5 ZHFFHEVIC

(7 a]
90° [E¥zL7-FERT

H5B, (¥) (7) @2 THRD2EN,

| /* 7aJSLD */
#include <stdio.h>
int data(16][16] = { = aate

(92005 %) 011
};

int main(void)

oo

' 0 [
CE-N-E-N- Y- N-R-R-N-N-
'

-]

int i, J;
for(i=0; i<16; i++){
for(j=0; j<16; j++
if (data[] (@) 1) putchar('0");
else putchar('-');
putchar('\n");
}

return @;

} |

M4 RiCRTIOISLERTOYTSLCLRLER (RITHR 4) L7225, 0 LLE 15 UTOBHKyIlZOW

<, 755 LEDOEF| (aray) DEFE data[y][n)=e,(niZ 0L L3 UTFTOEHK)LTOISLCD
BeFIDEF data[y][m]=c,, (miZ 0 LA E 15 LLFOEE) 21T,

€n = Can X 2% + Cany1 X 22 + Cynyg X 21 + Cynyg X 2°
ThdrET B, TRT S5 LCOH () OBRAD FTROQIENENTOT S5 LED (7)) DBAD THROD
RS TUD, LATFD (1) & (2) DRRRICE Z2EVY,

/* TOTSLE */

#include <stdio.h>

int data[16][4] = {

2,%, e, 0, o, 1, 0, 0,
GEPERE)

2,2,0,4, 2,5.0,8, 1,8 1,0, 0,0,14,%

(7)
8, 1, 0, 8,

0, 1, 9, @,

};
int main(void)

int i, j, k;
for(i=0; i<16; i++){
for(j=0; j<4; j++)
for(k=0; k<4; k++)
if ((data[i][j]>>())&1u) putchar('0');
else putchar('-");
putchar('\n');

return 0;
}
(1) () OBRABKROEY THEHEEDTOTSLEDEFTRREELR LA X,
0, 0,0 0, 312, 7,8 4, 2 8 4, 714,15 12,
4, 2, 8, 4, 7,12, 7,12, 4, 0, 0, 4, 4, 0, 0, 4,
4, 7,12, 4, 4, 8, 2, 4, 4,8, 2, 4, 4, 8 2, 4,
4, 7,12, 4, 4, 0, 0, 4, 4, 0, 0, 4, 4, 0, 3, 8

(2) =M (=) 2EDLXTEDRE,



E#7 (7b)

[7b] UTFOE#EIZ LinsT, B I~M3IcELRE,
AE 1) SESULTROEZAY, MM ZOERALNIE 2L E THETHZ L

(round off it to second decimal places) .
log,3~1.58, log,5~232, log,7~281, log,13~3.70

AE2) E20RTIIERLTHIV,

B 1 EEEHFHIR (memoryless source) S= [ 0(‘)4 0?4 0:.22 } ICOWTUTORMBICEZREW,

(1) 7= %5t (binary Huffman code) ZHALLZS VY, E72ED & ZDOFHF SR (average
code length) Rz,

(2) SO 2 ®ILKIEHEIE (extended information source) DEIEHIFICE (two letters at a time are
encoded into a binary sequence) DFEAFEZE (probability) Z KDL Iy,

(3) Q) PBEADN TV HEEZEE LRSIV,

4) Q) PEHFFRERDIZIV,

0 1 Z
0.25 025 05

#FEx5LE, UTORMICEZRIVY

R 2 1&#I7 (information source) X = { } IZOWTFERO = >O@IER (channel)

P(y|x) y X P(z|x) z

X
0 @

1

1 @
1

N \
— o

— =]

—

- o

(1) => hwt'— (entropy) H(X), H(Y), H(Z), H(, 2) Z#R¥®IRI,
(2) FHE1E#E (mutual information) I(X;Z), I(X;:Y|Z), I(X:Y Z2)ZR¥7e&Ev,

B3 #%{k (encoding) (ZIXEMIRF Bt (source coding) & E(EHF Bt (channel coding) M _—>D
A THHD. TRETLOHHECHOWT, (1) & 2) REFBSLoBEEZ, 3) & ) 138H
FEOREHESH L 2 2RFORREZAVT, TNFIORXPEE 25 BEIZHTHERLHA LA

by,
e OfER H 5D BiR REOEARL2IZRE, ZORXBEZIBROBUE
H@RREEL | () ' (3) LR

WEBTES | (2 (4) KL




E‘iﬁs [8 a]

AR 8 # 1 BINT A2841%, UTD(8al, [BblicFnZFh 1 HoMEFREEFA ), MAICMELZE
/A

[8a] HoMELHTIE 2 MEONEP, RELEL CHBEZRKRCT S L) REEHE
(production planning) # IR L £ 9 & LTW%, WP & 1 b EET D ICTIHERM, My,
M BSFRZER 6 b, 9 b, 12 F/BETHY, MERE 1 bEET DICIRMM,
M,, MiBERZFh 18 by, 6 b, 3 PYLETHD. FEM, M, M;DTERE (stock)
XENEN 162 hY, 96 by, 108 b THBH, T, WaEP, RO brED OFHE
TFENEN 6 FM, 16 FATHA LTS, IEL, BEP, RIEIAESLETLRLED
10 ol b4 R LETSD, BEPOAERE, Y, NEPL,DOAERZ, ML L
T, UTOM 1~M4icBEZX2EV,

FS1 = A4 EEE 2B EHERIE (linear programming problem) & L TER{L LRIV,

B2 [1OGHHEMEYME, MEP, RLETLEAM A EETHEIVLZEZXRI,
12, 20 L XOFEDOEFEZRDRIL,

B3 B 1 OBFEHEMBEOEER (standard form) ZRDL2 IV, BER LI, TATOERK
(variable) 123 f (non-negative) <, #&/ME (minimization) # B#9& L, ®HIFKMHFETT~
THXH KM (equality constraints) TREINHMFFERMBEOZ L TH D,

R4 R 1 OKRFEEREOI B (dual problem) #3RDE IV,



538 8 [8b]
[8b] UUTFoB1, RI2ic&zRE N,

BI1 145 6 DB LVEEE (probability) THAYA 21 (dice) 28d 5D, LLTD (1)~ (4) DiEFS
B2 &,

(1) YAk L ERo THEZB% 24 (double) LT 1% L% & AHELH (random variable)
¥XLTD, T0LE, BEEEXOHFHE (expectation) E[X]ZRDZRIVY,

2) Hq4aozb) 1ER THAEZERAERLFA U THNIEEXE, HIZBERERBLRERZNITZ0Z LS
REEEREYL TS, ZOLE, BEERYOMFHEE[Y]ZRDREL,

(3) FEREMX + YDREHEEX + Y]&RD, E[X +Y] =E[X]+E[Y]BR Y LOZ L &R LAE,

(4) HEXRTEXYDOHFEEXYZRDZREW, F=, EXYIEEXIEYRED X 5 2BEKRIZH S DN
MLz EW,

RI2 XXy, X3 BAFFE (expectation) u, 438k (variance) o?®@Rl—®%5 4 (distribution) (2%
D¥MSL (independent) 72FERZY (random variable) & 4%, LATD(1)~(5) OFMIcEx 2
VY

(1) #EAFY (sample mean) XOMARHEZ R

(2) BAEHXDG#E RDRE W,

(3) X1, Xz, , Xy BIER A (normal distribution) (D2 HIE, XiZED L 5 2B MIZHE S by, HEA
Laavy,

(4) UTORERELY DHFEZ RDR I,

1 mn
V== (- w2

k=1
(5) AT DHEFRERKZOHIFFEE RDZ I\,

z—~1 y X —X)?
== - B2,
k=1



