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Notes for Examinees:

W N =

. Answers should be written in Japanese or English.
. One problem booklet and 3 answer sheets are distributed.
. Fill your Examinee’s Number in all prescribed boxes. Do not write your name.

. Check your problem booklet after the notice of examination start. The problem booklet contains 35

pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

. Seventeen questions are given. Select one question and answer the question on 3 answer sheets or less.

Fill the Question Number in a prescribed box of each answer sheet, respectively.

. Even when you do not answer, fill your Examinee’s Number in prescribed boxes and submit all 3

answer sheets.

. You may use the backside of the answer sheet.
. This booklet is collected after the examination. This is not regarded as the object of marking.
. You can use rulers and color pencils (or marking pens etc.), only for a part of Question 4 and 6.



Fﬁﬁﬁ 1 7 Questionl (1 page)

1.

3.

FrabEEs TR (1935) % BREE M B2 O ESE O IS ST . Z O PR ERIC
DOV L7 S0,

Explain the philosophical meanings of Watsuji, Tetsuro: Fudo, 1935 (Climate and Culture:
A Philosophical Study, English translation in 1961) in the history of environmental ethics.

KA T HDFRI A B i 72 R & AT 5 7200 | B S L [
P LR — AL BT A EZEE L) (011454 A 4 A~5 A 28 F) OB -
WTHPIL, TOBRIOVTH RS,

Explain the outline of the German Ethics Commission for Secure Energy Supply (4 April to

28 May, 2011) to assess ethical questions of the future of nuclear power, and discuss its

meanings.
Afif P & BREMBLORARIC OV TER LR SV,

Discuss the relationship between bioethics and environmental ethics.
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1. UTOHERLERIIOVTHA LRIV,

Explain the following terms or events.

(1) Frip#RBEE /A% noise pollution caused by the Shinkansen
(2) PRFEEVE  marginal hamlets

(3) EEGEHEIFSE  study of local residents' movement

(4) ZEMDEFE  production of space

(5) WFEHIFEIR  endogenous development

2 . BURAL S IS ITHUER BT B9 5 (E RGES) - T RGEB) AL I N2 SADH Y £
IO DEED S HFZ —DOZT TR L, TOREPIPAT 5 B2 2R 7257

Gl i L7 S0,

In modern society, there are many resident movements, civil movements and social
movements concerned with local environment. Give a case example of those movements and

describe it concretely. Moreover, discuss the meaning of the case from the viewpoint of

sociology.
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1. NEBRETS, ARRRE, BIORMMEICBEEST 2ROMFEEZBH LSy,

Explain the following terms about the history of human and environment,

ecosystem, and folklore.

OER & T
stratigraphy and chronology
@B ¥ & RIATY:
archaeology and folklore
@FTKH & /oK
Neoglaciation and Little ice-age
OAXT T NE—ILANE T u~v=3 A
Neanderthal and Cro-Magnon

2. M GBraes) Uk EWRE b OE W ZF L Uy,

Explain the differences between Jomon (Neolithic) and Yayoi Cultures.

B AREROENE T2 6 LT A OIEENC SV T, Zilae, BHRSH 5 W IER
YFEDNIGBER U7 I,

> 5

Discuss human activities which caused remarkable ecosystem changes from the

viewpoint of archaeology, historical science or folklore.
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ML : 7= T WA v BEFEICRED S FEo 2 SORBOF NS 1 28R L
TR L 72 &0,

Question 1: Choose one out of the following two questions on urban design and landscape

planning.

1-1: ERNSORESE . 2 L<IE—8 2 Fhm Sz KEE AR doE & U < i3k
HEBOEH (a7 b)) &1 2528F, ZORMT VA » EOFE L BEFRIZHOWT
500 FLAN TEARBJIZEHBH L7 JV, 7288, KHMWROERITEAEH THEE LTIV,

1-1: Select a large-scale urban renewal or redevelopment project realized partly or whole in the
history of the world, and explain the characteristic points and the significance from the view of
urban design of the selected project within 300 words. The size of the “large-scale” project

depends on your own definition.

1-2: THAEOFETBHCMEE - EXBHOZTNZN T, RBUEK D T2 DI BEELY) O BE R
DONLEOH|IR (B hXw 7)) DRI LN TWDHXIZZ LS 5, FTH L pg - 5
HoZENENIZBWT, By FNy 7 OfillRAZ X T 2356 OBHCHIRIC L 2808 & L
TEZOND I EEFNIELRNBL, ZOH%EZ 500 LN T L2 S0,

1-2: There are many of cases, where the setback regulations are implemented in the residential
districts or commercial districts of Japan. Explain the usefulness of the setback regulation by
describing the reasons the setback regulations are implemented and the effects induced by the
setback regulations both in cases of the residential districts and the cases of the commercial

districts within 300 words.

FRH 2 : # T O T, G ZER] & 72 D ABZE A2 £ 9 47 ¢ AOBLE Gl %2 FReo
FMFITHEN, SEE L7 S, P&, X 1R X 9 R EFEOE X ORI fnE
T5 50 A— MG OHEMTHY | BEYOHMEHE SHIR 35 A — ML, fEERFES
300%., FEEBEMEE 80%DHIH 231305 FHEMIBRIC I 5, 72, *REHAmT 5
BEHEOIEBIZ, AA A RY—F2N30 A— L, ZORKHAIN 20 A— R LT, ThE
NOEREE & b AN E 3 A — FVOARE ZFFD,
a) A7 4 AROMREREREITR 7,500 nf & L, 186 L X 28T+ 2, ko
HHNCHE S 2 EUAME, FBREIZE R ET5, 1 BEREROHRICLTH LW, H

_6_
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THIIRRIT b D L35,

b) ABZEMIT S 7 RL~VZRE L, AEHEE 1,000 mDFE L oot —7 0 AN
— A LT D5, AMZEHONECFmERIEL, AEikzet, mEfiZe Himim
Zefh, L LIXFENLSAONT DX A 7 TH v, HL., ABZEHIL, RiEE <O
PEEED “FONDOE” L7720 o “GEEIZERT L5 T EICRETHZ L,

¢) AR DRBAZEMMNIC 1 KDL AN ZBET 2 Z &, WADORE SITHE 1 A — FvDy
F. @mE3 A= bl L, WAORZFOREHZRICEET D Z &,

d) MR EANIC EFRRUA O, BT 7 —=F %, ATz HHICEE L TX
v,

FHR O MRS RIS, 1) A RS ORLE SR (57 4 ADHAY AZXR) .
2) Huth R oWrmE X, 3ELEFHEOMSX A X, 4) BEEFEOE 2 5% 500 T-LAN
TR L7 S0, BCEFHE X OM RATE B E L, THROMEASCEMES~Y — I —Z|Z
LAEEEZLTH I,

Question 2: Propose a site plan for constructing one or two office buildings and a symbolic
public plaza following the conditions below. The target lot is a 50 meterx50 meter
square-shaped flat vacant lot located in the middle of the rectangle-shaped block as shown in
Fig. 1, which is designated as the Commercial District with the building regulations of
maximum building height of 35 meters, maximum building coverage ratio of 80% and
maximum floor area ratio (FAR) of 300%. The width of the main street is 30 meters, and the
width of the other street is 20 meters. There are pedestrian lanes with the width of 3 meters in
both streets.

a) One or two office building(s) with the total floor area of approximately 7,500m? in the
target lot. The office building(s) should be regulated by the above regulations. Besides
these regulations, there is no condition for the building form. You may install the
commercial use for the ground floor of the building(s). You may not construct the
underground space.

b) One public plaza with the total area of 1,000 m” on the ground level in the target lot. You
can propose any plaza type and location for this public plaza; the pedestrian lane type
along street, the court yard type, the walk through type or others. Note, however, that this
public plaza should be not only the place for the recreation and relaxation for the office
workers and visitors, but also the symbolic open space.

¢) One sculpture to be located in the above public plaza. The size of the sculpture is 1 meter
width X 1 meter depth X 3 meter height. Note that the visual effect of the sculpture should
be considered.

d) You may allocate the other elements like plants, outdoor furniture and water ponds in the

target lot.
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Draw or write the followings in the answer sheet without ruled lines;

1) A site plan of the whole target lot. The plan should indicate the entrance points of the office

building(s).

2) A section plan of the whole target lot.

3) A diagram or figure for showing the site plan concept.

4) Explanation of the concept for the proposed site plan within 300 words.
You may draw up the site plan in any scale, and use rulers, color pencils and marking pens.
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Fig.1 The Target Lot
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1. AREAELETE & BE T 2RO HGEIC SN T, ZNEFROWNE%E 3 0 0 FLUINT
I &

Explain the following terms related to building construction within 200 words.
i) v 27 LK) (Integrated ceiling)
ii) 4#fH ) (Transom)
iii) TLx< Y] (Groove)
iv) 6EA— K] (Plaster board)
2. HUEOMEIZ -T2 EE 2oL 0 BT, T ORMZHHET X,
Choose two buildings which use local materials, and explain their features.
3. BIROMAMEZ @D D% FIEIZ OV THBE L, ORI TROF—TU — F2l
2L,
F—U—F:PoktE, A&, THEVEMRE, AT T %
Explain the design for durability of roof, using the following keywords: waterproof, solar
radiation, wind resistant performance, maintenance.

4. PREFEZICBIT S HFHER FIEICOW T X,

Explain techniques of solar shading for detached houses.
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K1 TIRT 3 20MIE, #fild D WITREEL FEERLOTHD, ZHHITDONTE
TOERIZEZ LS,

A) 3OO ERENTZ N DR ZEZ RS,

B) 3ODIMNE 2 0% RV, TNLIUIODNWTLTFOZ LIZEXRI N,
b-1 Z ORI ZIs 2 D To DI TIRFE AR S 720, BRICHII L2 E 0,
b-2 ZOKOHEHTLH D VITEESR ETOREEMEEZFH LIV,

Q1 The following three illustrations are very important in the history of city planning or architecture.

Answer the following questions.
A) Who are the persons who drew these illustrations?

B) Choose two illustrations among these three illustrations and answer the following questions

respectively.
b-1 Explain briefly what was intended through the chosen illustration and when it was published.

b-2 Discuss significance of the chosen illustration in the history of city planning or architecture.

H Bt (Source) : H Bt (Source) :
NI /a7 MK (Systtme Domino)
N a2Ye (EREER) , [V 22y 26N

#—%] , A.D.A EDITA Tokyo, 1979, p.15

Howard's Garden City in schematic plan (in part)
Francois Choay, The Modern City: Planning in

the 19th Century, George Braziller, 1969, p.93 1=
Le Corbusier et Pierre Jeanneret, Oevre Complete 1910-1929

Vol.1, 1964 (taken from Japanese ed.)

2 fig.2
1 fig. 1
JFENZFEEHEE EOBR D U = 71248
e : _
HI% (Source) : WTEEEAOT, HMET22HT
N N o ;.L»E . .
RA RN OHETAIEHRE (Visual image of Boston) I AR D CRE LC < 7S Lo,
v =. BEHEBTF Mo — L.
7 VoF Ot T ERBLR) , [HTOA A The original figures cannot be placed on the
¥ = E 22 .
w1 RBGRIS, 1968, p WWW for reasons of copyright law. Please
Kevin Lynch, The Image of the City, MIT Press, 1960 (taken . . .
refer to the source, or view the original print
fi .
rom Japanese ed.) at the reception room of the department.
3 fig.3
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2 TROBMORNNG 3BT, TRENITOWNT RO NTHN Y R RIS
M ZE Lz X0,

A) WIMEE

B) RETUF—T

C) T @

D) TANR— - TTIb

E) A&ZHRY XA

Q2 Choose three out of the following phrases and make brief and plain explanations addressing to the

lay people.

A) suburban house

B) pattern language
C) Gothic architecture
D) Alvar Aalto

E) Metabolism

M3 FHEHMEEEZRE LRIV,

REP S
B OB, BERFEETARE T2 LMEREZOEEHRFFHT CTh D,
B AR AN O BRATPGIEEICE L TR0 . EMEIEIC L o> TEMHKES 0%, HFFE20
0 %IZHREINTWD, PIEHEORIGIZH D DT, ZIHITEN@EY 1T,
R EBIICIIBE2 A\OFTEEZE-> TS, FEFZEOIEN, ITHLAE=E, BE=E, 280
VETHD,
FhEX, ITENE CTHOORIICEBE T2 R EFFETERE L T EEDOFHTH D, T
EOWBIEATND,

RO MENERAMUCAFEOFE X L Wi & N OBHMZ L Th 1 S S v, K
B EWrm I IIEEZ R A ES AND Z L, o, RESCY I —FElo THEEEZ LT
HE,

Q3 Propose a house with office.

Design conditions:
The purpose of this building is a house with office for a female architect who runs her own design

firm.
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The site for this house shown at the bottom of this page faces a shopping street stretching from a
railway station in the suburb of a big city. The maximum building coverage and floor area ratio
allowed by the city planning is 80 % and 200 % respectively. As it is located near the end of the
shopping street, the pedestrian traffic is not so much.
She has currently two employees for her firm. They need working space, meeting space and a
reference room and so on.
Her family are her husband who is an IT engineer working in the city center, and two children: a

high school student and a junior high school student. Her parents are living near this place.

Draw plans of all the floors and one section with important dimensions as well as a perspective view of

the inside of the house on the separate answer sheet without ruled line. You may color your drawing by

color pencils or marking pens for your presentation.

(E32

house

[ESRoFREE

d it north

shop with house

2.5m

BIEERE  Street ¢E=8m w=8m

Bt REE 3 B s

shop with house house shop

S

site-plan



fEI%E 7 .~ Question 7 (1 page)

1. B - BREEF AT DU T OHRERICON T, %4 SATUNTREERICHHA L 72
SN
Explain briefly the following pairs of terms on Environmental and Architectural Acoustics
in 5 lines or less.
(1) fepz, Bk
Longitudinal wave, Wave length
(2) /AT e, RBARJE B E
Minimum hearing threshold, Infrasound
B) aAf T AR, ViEEDLETT A
Coincidence effect, Soundproofing laminated glass
(4) ZHUERI . AR R
Porous type absorption, Panel type absorption

2. BE - REFERACHTOIUTOMNIE AL S0,
Answer the following questions on Environmental and Architectural Acoustics.

(1) BEAARZE (IF 10m, BATE 10m, &S 5m, WFE0.2) ICEFER (FEAU—L
~UL80dB) A FRIE L72h. BNOTPEFEL NV EEZ RS,
In the case that a stationary sound source (sound power level: 80 dB) is installed in a
rectangular room (width: 10 m, depth: 10 m, height: 5 m, absorption coefficient: 0.2),
answer the average sound pressure level in the room.

(2) ZiBHHK 20dB O &4 S BER T GOE-HE. £OFZBEHEKITN HIZR
DIMEZTREUN,
Calculate the transmission loss of a laminated wall with five layers of panels, each of
which has a transmission loss of 20 dB.

B) B 7a—U  TOEED XA T L BRI A T O 2RI OV T, RIEEHE KT
PERE DR Z B~ S0y,
Regarding two types of soundproofing flooring: direct-stick type and double-floor type,

explain the characteristics of insulation performance for floor impact noise, respectively.

3. FHRELOFREMEICEO TRET NS EAZ 20 TUANTH RS,
Describe the points which should be considered in the sound environment planning for

school buildings in 20 lines or less.
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. FORNZART A MoRR Cix, ERiEoai LT3R as o s LzmER S
DA T E TR FIEERES L ONRINC IS - 72 Hidsl C I3 8 & 7e 78K 2 R A L 727
EMBZ b T& 7, L, EH, RiE T b A, B O L
U7ee 20 A MOERBCNBEE /RO T, TOHEBARREZLEE LS REH#HLTD
TOIZTHEDNFTEINTWD, EOXIRHEZIL ) XENim LRIV,

In the catchment area of Lake A shown in the figure below, vegetable
cultivation has been popular on the plateaus in upstream and middle-stream
areas, and rice cultivation has been conducted in downstream areas by using
rich spring water. However, the upstream region has been urbanized and
residential area has increased recently. Now, eutrophication is serious in Lake
A and a survey is being planned to identify sources of pollutant loads and
propose countermeasures against the eutrophication. Discuss what survey
should be conducted.

AT e X 12

Urbanized Area \
\
-y

River-B

—

ci
River C

AT W RS 12 km?®, VSRS 500 km?
Lake A: Surface Area 12 km>, Catchment Area 500 km?



M 8  Question 8

2. WK 2243 A 11 HORHAARKREXRKZIZ, BEE LT I3EBEIICHB W TRAEL
TeFHBUZ B W TR EME DS BRI S 4L, £ O—H A3 B - b o Tk
LB CH AT HIHIROPICEREICEE INDICE ST, FDO LS mkw A%
BT E DIEIR~DZEFENAE U722 DWW TREIR LR S0,

After the Great East Japan Earthquake on March 11, 2011, an accident broke
out at Fukushima-Daiichi Nuclear Power Plant and significant amount of
radioactive substances were released in the environment. Consequently, a part
of the radioactive substances were accumulated in the sludge produced in
sewage treatment plants in the Kanto and Tohoku regions. Describe the
process through which the radioactive substances were accumulated in the

sludge.

3. MOBEIZHODWTHERIZIH LR S,

(1) Y #+20 2) A _ MU (LCAIZHITS)
3) y—<L YA 7L (4) BT AE

Explain the following terms briefly.

(1) Riot+20 (2) Inventory Analysis in LCA
(3) Thermal Recycle (4) Combined Sewer System
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1. BRAZREICHT DROBRMICEZ RSV,

D7V a—ZANEEFEIZ L SERICBb R S N DB SN ZFEE RS0,

)7 N a—R kg OEFRMIEEREREIIMX 0 7T AT bh, BRI,

3) /b a— R 1kg & AEY DHETE D 7= O\ LB/ IR 2 1m® DI L, 4
ICEAME L6 5 HREHEIEE L2 2 A, KBNE-> T\, WY 281 E
FOKROAFENEETRE (COD) #FEZ B ARBIEICEI > THIELIEE Z A,
420mg/L Tho7z, 5 HREEEETHMICHE SNTZBIEOELHETE LIV,

1. Answer the following questions on oxygen demands.

1)Write the chemical reaction for the complete oxidation of glucose by oxygen.

2)How many kilograms is the theoretical oxygen demand of 1 kg of glucose?

3)One kilogram of glucose was dissolved in 1m’ of water, mineral to support growth of
microorganisms was added, and incubated for 5 days under stirred condition with sufficient
supply of oxygen. After the incubation, the water was turbid. The chemical oxygen
demand (COD) of the water with turbidity was determined by the dichromate method, and
it was 420mg/L. Estimate how much oxygen was consumed during the 5 days incubation.

2. BREMED ZRRD IO\ FEM TR FIEDIRS AN 6TV 5, FRIMAEY
DOFERERE 2 FHD T2 DIZIT U R Y —< /L RNABEIGF 254 & L TCPCR(R Y A T —
PHEHSIOEE L, S OICEDEDZ DT D2 L RnEW, o 1FEWTFRRS
EIZEET DL T ORWIZE X 2 S0,

DPCR EDJFIRIZOW TR L7 &0,

2)PCR S ZATWEDFEMIZONTHER L& 2 A, £31X 500bp. F7o, IREIX
10ng/ul Toh -7z, Z® PCR FEWE 1,000 2 & —/uL £ 725 X HITHIR LI=v, (1]
FICAIRT 2 & v, FHRE LRIV, 728, DNA O lbp H7= 0 OFH 1%
660dalton, 7 7R A Fu¥% 6.02X10° &35,

3)72 VU AR Y —~< /L RNA BT ORI Z TR 5 LIEMOREL D Z LN TE
HOh BB LRI,

2. Molecular methods are widely used to investigate environmental microorganisms. In order
to study composition of microorganisms, often PCR (polymerase chain reaction) targeting
ribosomal RNA gene is performed, and the composition of the PCR products is further
studied. Answer the following questions on molecular methods.

1)Explain the principle of the PCR method.

2)A PCR product solution contains DNA of 500bp in size and 10ng/uL in concentration.
To prepare a solution that contains 1,000copy/uL, how many times the solution has to be
diluted? Here, 1bp of DNA is 660dalton, and Avogadro’s number is 6.02x10%.

3)Explain why it is possible to know the identity of microorganisms by analyzing ribosomal
RNA genes.
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3. EERM L EIETERIEICOWT, a2 7 —Xa R L, FEAFE LIV, 28,
VTIROSEEMES Z &,

AL, o TbBat, RFGIE, MRRRAE, A, Mk, 7re=T,
HEAHR, AHER, AHRRPF, BRG] BiEE R EIRIEER . ET5TE

3. Draw a schematic diagram of the pre-anoxic nitrification-denitrification process, and explain
its principle using the words below.

Primary settling tank, secondary settling tank, excess sludge,

anoxic tank, aerobic tank, nitrification, ammonia, nitrite, nitrate,
nitrate respiration, electron donor, nitrate feed, return sludge

4. MOZEIZOWTHERICHII L2 S0y,
1) A=W
2) A K R
3) BRfbiz oL
4. Explain following terms.
1) biological concentration

2) methane fermentation
3) oxidation reduction potential
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. 8 24km, £ X 50km, KIE 18m DEFWOBEEE 2 5, Z OB 1 KON,
—EPEE 50m’/s THIVAA TS, EBHITBWT, FEKITESHIMNEIZH D>
THAH L, EEAKIIINED SBICHD > THRAVAATWS, B b+ %=
KOEIIREEL 27g/1 TH Y | BITIAVATEJE /K O /IR IL 30g/1 TH 5,
1) ZOEBPLIRNMARBEKOWELFRE LRIV,

2) ZOEDOKOYELIFEERFMZFE L2 S0y,

. LUFD 2 DB & - T, P SEEIH I D) 72 i 2oV T 10 {TUAN T
ELREW,

1) Bisk

2) Pk

 BFERRICET A FRROEME L EIL 5 ATREDN TR L S0,
) HhERIERE(LIC X B e b
) ElFEK

) Vxzvy R UK

)

1
2
3
4) TN—H—R
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1.

Suppose a rectangular bay of which the width is 24 km, the length 50 km, and the water
depth 18 m. Only one river is flowing into the bay with a constant discharge of 50 m’/s. At
the bay mouth, the surface water is flowing out of the bay to the outer ocean, whereas the
bottom water is flowing into the bay from the outer ocean. The salinity of the surface water
flowing out of the bay is 27 g/l and that of the bottom water flowing into the bay is 30 g/I.

1) Calculate the average discharge of surface water flowing out of the bay.

2) Calculate the average residence time of water in the bay.

Propose adequate preparations for tsunami disaster within 10 lines by using the following
two key words.
(D disaster prevention

@ disaster reduction

Explain each of the following terms related with coastal environment within about 5 lines.
1) sea level rise due to global warming

2) oxygen depleted water

3) wetland

4) blue carbon
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TR OEEN H RSOV T FORWIZE 2 L,

ou _ou _ou _odu 1dp e
LR G TR L Y v
at+u(,9x+vay+waz N pax+v i
®© © 6 ®@ ® ©

1) FERoFBEXFOO~@0HEDOEK L, FNENFERICERE X
Q) NN EH T, x FBLA OGN 2L, IEEMRAKTHD L&, ERok
NaeEELD L,

Answer the following questions on the momentum equation of fluid flow.

Ju _odu _ou _du 1 dp

L LL GRS TR LY £
at+u(,9x+vay+waz N pax+v i
®© © 6 ®@ ® ©

(1) Explain the terms D to ® briefly.
(2) Rewrite the left side of the above equation for steady flow of an
incompressible fluid along the x axis without velocity components along

the y and z axes.

LT OFRIZ BT 2 FHEEIC OV T, 22 NEIT CRIRICHTE X,
(1 =VA4V7

Q) =RAF 2TV —1FER

(3) AR

Explain briefly the following terms concerning fluid within a few lines.
(1) Coriolis force

(2) Estuarine circulation

(3) Red tide

-1 ® X 9 IZE D=40cm. & <723 H=70cm O &I, & & h=30cm £ T/K %
AT, FHEE 0 =2 nrad/s THIEESHE, EHEREICELTVWS, KOBE o
=1000kg/m3, FEINHEE g=10.0m/s?2 3§ 5L &, LIFTOMWIE 2 X, i
DA TFIL2HTETTE,

(1) AKEEE R38N X,

(2) FARAKAL hmin & Fem KA hmax 23R D X,

(3) A, HBIZBITAKEERD X,

(4) BEEICIIT D AKESM % R X,
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D=40cm
<o
A
H=70cm
—Z
h.']l.‘\
hum: h
4
A\ B

[X|- 1, Figure-1

As shown in Figure-1, a cylindrical tank of D=40cm in diameter and H=70cm in height

contains h=30cm depth of water.

This tank rotates steadily around a vertical axis at a constant angular velocity: o =27

rad/s. The density of the fluid is o =1000kg/m’ and the acceleration of gravity is

g=10.0m/s>. Answer the following questions. Two-digit accuracy is enough for the

numbers in the answers.

(1) Describe the equation to determine the free surface profile of the liquid.

(2) Determine the lowest and highest surface elevations, hmin and hmax,
respectively.

(3) Determine the pressures at A and B.

(4) Nlustrate the vertical pressure distribution along the wall.
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1. LT O#HFHENZ RS 2 HFEE T 2h S AT TRliE X,
(WHBE#HT QA~v—h:Zo—2  @G)xza -ty
BT R T4 AT h T T o

2. 2008 FOMFETE « THIFEHAAE CIL, &R LT, AR S0 _RVEE, E85H
TEEZZRIIRS>TNDHHO, BEAIHTEZRICR>TVDHHD, ZOMEHAIES
WMOEL TEREIC RS TVDEHEDEERL TS, 2008 FDOFRFHAEIZ LR,
ZeEFRITHAREIRT 13.9% TH Y, 1958 FLKET - LML TETW5D, X
FIT—HEPNEERH LY, FABRZ 2 TR EOBHELZHRIRT D202, &
HREEIIVETHDLIN, 13.9% E NI ERFIENLD LTI LRI TN,
T, WMUREERFRIIEOL I BRBUETH L XENESH TRDLHIZHIT, &
DESRT—=FEZHNT, EOLIRIGHIIESE, EOLIITRONITRWNIE
HAREYIZ 20 THZE Tk~ X

1. Explain the following terms related to city planning in about 5 lines for each term.
(1) garden city (2) smart growth (3) eco-village (4) compact city
(5) smart city

2. According to the Housing and Land Survey conducted in 2008, vacant dwellings include
second dwellings such as villas, vacant dwellings for rent or for sale, and other dwellings
such as those not inhabited for a long time and those to be destroyed for the purpose of
rebuilding. The survey reports the percentage of vacant dwellings is 13.9% in 2008, and
this ratio has been increasing since 1958. Vacant dwellings are necessary to some extent to
ensure freedom of owning more than one dwelling for a household and of smooth
movement of houses. But 13.9% is recognized higher than the necessary percentage. To
derive an appropriate percentage of the vacant dwellings, what kind of data should be
collected, what kind of theory should we base on, and how is the value of an appropriate

percentage derived? Describe as concretely as possible in about 20 lines.
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1. UTFTOMHGBZBZRICER LI,

a)
b)
c)
d)
e)
f)

VAaA—=T 4T

ART—H

~ Iy FT

TR i1 5%

BiEHE €7 v

GPS (Global Positioning System)
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a)

b)

d)
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1. Explain the following terms briefly.

a)
b)
©)
d)
e)
f)

Geo-coding

Meta data

Map matching

Geodetic reference system
Digital elevation model

GPS (Global Positioning System)

2. Suppose we have tracking data of an individual person for more than one year and the data

are continuously updated on the real-time basis. The data consist of a series of points with

coordinate values (longitude, latitude, time) with five minute interval.

a)

b)

d)

We expect home location of this person can be identified by finding out concentration
of points during nights. Then, what kinds of data processing, do you think, should be
applied to estimate location of work places? What kinds of difficulties do you expect
compared with the estimation of home location?

What kinds of data processing should be applied to estimate how the person moves?
Namely, on foot, by railway, by car or by bus?

What kinds of data processing should be applied in order to protect privacy of this
person, while keeping enough information in the processed data to identify the
movement pattern? Propose two data processing methods, taking into account which
parts of movement history an individual person may be sensitive to.

By analyzing the tracking data of this person, what kinds of services can be created for
him or her? Propose three ideas, together with what kinds of data analysis should be

conducted to create the services.
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1. FTEEOHED ) BAEED 5 D2 RO 2 X,

Choose arbitrary five terms among the followings and explain them briefly.

(a) FFT (Fast Fourier Transform)

(b) FEC (Forward Error Correction)

(c) #rViKLEH (Aliasing Distortion)

(d T2 X ALEFE (Random Arrival)

(e) ZrElREIAYE (Divide and Conquer Algorithm)

(f)  PKI (Public Key Infrastructure)

(g) A7V=7 FMMEM7a 2/ 7 I 7 (Object-Oriented Programming)
(h) k-FE4AM (k-Anonymity)

(i) =—PHLERE (User-Centered Design)

(G) A XOREEEMEE (Wizard-of-Oz Method)

2. BYNOBIHE RN ZERT D AT JMIOWTU FOFMICE 2 L, B, 2
DY AT LTI, Farty MMt o285 L CEEBEHEZEIL. Bbh
o7 — A IEAGEE I L > T — N fint 3 5,
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bbb, ZLDE, THEREENT DEM G EL IR~ X,

(3) BN D NDONLELIRILE IR T 2 2 En T UL, EAMHRIICOWTEDY
LSO T 22 &N TE 5, BNV CADNLEZ FHIT 2 HATr k%
3 DRt

4) BIEARIOT — & 2 W CEHETH AR TIERREE— 207147 47
. LT ORIl e’ & B HIZEEH,
R T DI HRONE
- TERE AT BLARRT D00 OHAN 1L

(5) ZDYV AT ANBYND AL DT T A N —%2ET LY 27120 TiIRE L,
Flo. BYNDO AN DT T AN —ariET DA T EEZRL, DAY v b
ET AV v N L
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2. Answer the following questions about a system that monitors power consumption in a
building. The system measures power consumption using a small sensor that is connected to
each outlet, and transmits the measured data to a server using wireless communication.

(1) Discuss how the data can be delivered from the sensor to the server when the wireless
transmission range is smaller than the distance between the sensor and the server.

(2) The system may aggregate the received data on the server, at the room level or the floor
level. Discuss a technique for aggregating the data efficiently.

(3) Monitoring the location and activities of people in the building would enable a more
in-depth analysis of power consumption. Explain three techniques for monitoring location
of people there.

(4) Describe freely an idea of an information-provision service for persuading people to
conserve power. In describing it, mention the following points.

- Information content that should be provided
- Technique for providing information in a timely manner

(5) Discuss the risks of this system to violate privacy of people in the building. Then, explain

a technique to preserve privacy of people in the building, and discuss the merits and

demerits of the technique.
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1. ROFEAOFKRZ FRICHA LS,

(1) FBHTPN - Hr oD HuA AT i RS %k

(2) v©7—FHi

(3) EHDATD T > 7 YA X)—)b

(4) LHERABLO BN

(5) core-periphery (227 « XY 7zl —) £F/L

2. HHOLIMEDELH & LT, BEEHO TERHITHND Z LR, e Znn
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1. Explain the following terms briefly.

(1) bid rent function for lands in a city

(2) Pigouvian tax

(3) rank size rule in the distribution of cities
(4) neutrality of land value taxation

(5) core-periphery model

2. Itis often argued that one reason for suburbanization of cities is a decrease in commuting
costs. Explain why it causes the suburbanization, using a standard model

(Alons-Mills-Muth model) of the urban economics.
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1.
X1 & X, BEFEERDICHE S MV RHERERTH Y, TNTHHEREERE

(2m) 7"/ exp(—2?/2)

EHOLT 5.

(1) i=VX{+ X3, o= |X1|/VXT+ X3 £T5EE, (Y1,Ys) O RHERE R AL
ZRD K.

(2) Y &Y, BEEHNTIRNI D B iR K.

2.
Xy X @IRZE —DRICHES FERZTH D, & X, IEMOHER F RUTERE
B f2RDLd 5.

(1) maxi<icn X; DHEREEMED, LUFTEXBNST LERY.
n{F(z)}" " f(z)

LR,

;! )Vl — 2V (g
i @) - POy

3.
(z,y) ICBd %38 TR
ar+by=e, cc+dy=f
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4.
HEDEREnITHL, [, ZLTOXIITEERT B.

/2
I, = / " sin xdx
0

(1) Ip & I, ZAtEE &
(2) BHMAERCT, MFERE.

Lo = (n+2)(7/2)" — (n+2)(n+ 1),

(3) Ir ZAER X
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1.
Let X; and X3 be independent random variables having the standard normal distribu-
tion, with the density
(2m) V2 exp(—2?/2).
(1) Obtain the joint probability density function of (Y7,Y3) where Y7 = /X7 + X3 and

Yy = |Xi|/V/XT + X

(2) Discuss statistical independence of Y; and Y5.

Let Xj....,X, be independent and identically distributed random variables, each of

which has a cumulative distribution function F' and a probability density function f.
(1) Show that the probability density function of max;<;<, X; is given by

n{F(z)}""' f(2).
(2) Show that the probability density function of the :-th smallest variable of X1,..., X,

is given by
nl

oD o F@Y 1= F@) ' (@).
3.

Under what conditions on the real numbers a, b, ¢, d, e, f, do the simultaneous equations
ar+by=eand cxr+dy = f

have (1) a unique solution, (2) no solution, and (3) infinitely many solutions in = and
y, respectively?

4.
Let

w/2
I, = / =" sin xdx
0

with nonnegative integer n.
(1) Calculate I and 1.
(2) Using integration by parts, show that

Iio=(n+2)(7/2)" = (n+2)(n+ 1)I,.

(3) Calculate I5.
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1. LTFToOBlicBEZEZ@EL, BICEZ X

Look over the following example. Answer the questions.

#] (Example)
import java.io.*;
class test200¢{
public static void main(String args[]){
int ,b[] = {5,6,7,8,9};
for(1=0;1<5;1=1+1)
System.out.print("b["+i+"]="+b[1]+",");

h
i

EFED Java D a— FOEITHRERDOH ) (Display of the result from running the
above code in Java)
b[0]=5,b[1]=6,b[2]=7,b[3]=8,b[4]=9,

(A) LD Java D 2— R & FAT LI-RER 2R,

Find the results from running the following code (1) in Java.

a— (1) (Code( 1))
import java.io.*;
class test201 {
public static void main(String args[]){
int ,b[] = {5,6,7,8,9};
for(i=4;i>=0;i=1-2)
System.out.print("b["+i+"]="+b[i]+" ¥n"),
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(B) LAT D Java D 21— R&FAT LR 2~

Find the results from running the following code (2) in Java.

a— F(2) (Code( 2))
import java.io.*;
class test202{
public static void main(String args[]){
int 1,j,k, b[] = {5,6,7,8,9},m,s;
s=b.length; // contains the number of elements.
for(1=0;1<s;i=1+1){
for(j=0;j+1 <s;j=j+ 1)
m=b[j]; b[jl=b[j*+1]; b[j+1]=m; }
for(k=0;k<s;k=k+1)
System.out.print(b[k]+",");
System.out.print("¥n"); }
b

(C) B b[ 172 RfEZ RO D 72— FEET,
Write a code to find the median from the array b[ ].

2.7 ARG L TN A X LOFEETHEDILD LT O MEE &Sz ERICH A X
Explain briefly the following terms and concepts used in the field of data structures and

algorithms.

(a) T — &ML LCd VY A b (List as an abstract data type)
(b) T — 4L LCP» 2 7 7 (Graph as an abstract data type)
(¢c) /3K (Binary tree)

(d) ~Z7 AR (Trie)

(e) MU/ AR (Quadtree)

(f) WiAR—= > FEt¥E (Reverse Polish Notation)

(g) 74 v 7 Y — 1 (Quick sort)

(h) NP 52 &R#8 (NP-complete problem)





