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Notes for Examinees:

1.
2.
3.

(0]

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 in the answer sheets and the problem booklet.
Do not write your name.

Check your problem booklet after the notice of examination start. The problem booklet contains 33
pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

Twelve 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, drafting tape and color pencils (or marking pens etc.), only for a part of Question
3 and Question 5.
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Fﬂﬁﬁ 1 / Question 1 (1 page)

1. LFOHZESLCHELRIZOWVTIHHA L2 &,

Explain the following terms and events.

(1) ARY—hk«a—)—YHxT7 1 street corner society

(2) IR HIA PR  theory of concentric circular zone

(3) HrEHHEER TOMIT HIAIR local government under neoliberalism
(4) FEZEEAE  intermediary organization

(5) 2EREHIILSLEEF  Ashio copper mine pollution incident

2. BURAHAICITHIER BT B9 D (E RIES), TRER), (X E#HRNSAHY E

T, ZALD DOEEIN D FH A — o CEAMICEER L, ZOHEHINAT L ER
g AR DDAV VANUSY - A UA YA

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

and describe it concretely. Moreover, discuss the significance of the case from the
viewpoint of sociology.




Fﬂﬁﬁ 2 / Question 2 (2 pages)

1. RO 4 SOBREME - BEASTFOBOMGEOMAEDLEND 2 22 R, Zh
ZNDOMFEOER & HFER L OBRIEIZ OV TR L2 S0y,
Choose any two of four following combinations of terms, and explain each term’s meaning

and their relationships of each combination.

- AREEE L TILBROF&E]  Organic agriculture and Silent Spring

- JRFFEH E B O - 24 Nuclear power plant accident and Food safety and
security

- J[EZAE) L B Climate change and Immigrants

- U R g LEGAEZ Risk society and Surveillance society

2. WORBBEIZOWTDOXLELE A, BVIZEZ 7230,

Read the following sentences, and answer the questions.

SAEZENC X VR 5 KEF Y X 7135 L THlltlifh oty - ARRFRYH M
(LN RA) BEDEIITEDD LN TELON, TFEEHEZED TNDDIL,
A — DODOHALE UTEREN T AT, 22Tk E . D, ok, I A&
W, T kS IR S B OEKIEREDO T 2T L2 TRT,

LU G, #i Ok " HEOBEMR TR A2 o TW5D, BEHMIZ, B
TAKIER EDOHEHT DA 7 T EAFIIN ORI DOIREIRAL - H O TR E, DIl &
L COEE Kb, WEMICAREL L TEZ, 29 L TR o TE I,
RAEE O OATFEOHF TRELEZ RV, FIZE DL OB N E OGN B RAHL T
=7,

How can we increase social and ecological resilience in local communities against the
disaster risk? In these days, environmental governance represented by watershed as a unit has
gained attentions. Here watershed means a whole water catchment system including its coasts,
estuary, rivers, forests, urbanized realms.

However, urban watershed has come to be invisible in double meanings. Historically,
urban infrastructures construction such as transportations networks or sewage systems forced
its river flows to be underground conduits or partially reclaimed, to lose its shape as a ‘river,’
and to be invisible physically. Such invisible rivers have lost residents’ concerns in everyday

lives, and watershed itself has disappeared from their recognition.



(1) I, KEFIVRTR T A NOFMZITEBT IR & SZEEMEICER LT
W5,

OFHHRIIIZT ED X ) REHEREMEN ED X > R ARO DI SN TS &
EBEZOND, NETHRO DD OFERHIZEMNE & BRI D ZITHEE I
HEEREDO M E A B L CTEMEIT R~ &y,

@ O THRAT- LB AT 2720121, ED X 57 THRRFEA] FHEA LIS
5 9, BRI D 2 OFHREAEOE L S 2B E 22085, Hel-0 NiEA
FHE AR L2 &,

® QT NFEA ] FHILE 9o L EHTEX L7590, ED X570
AT ST APED BRAGITR R 7 S0,

(1) Currently, disaster risk management experts focus on multi-functions that urban watershed
has.

(D What multi-functions are expected to urban watershed, for what purpose? Describe
specifically expected multi-functions, taking into considerations both historical diversity
of human-watershed relationships and functions that current society particularly needs.

@Then, what ‘watershed restoration’ plan do we need to achieve multi-functions you
describedin (D?  Please describe your ~ ‘watershed restoration”  plan, referring to the
difficulties that urban watershed particularly faces?

(®How can we achieve the ‘watershed restoration”  plan described in @? Describe

specifically what watershed governance we need.

(2) AV ORE LA IR T U TE 2t L BRI hE L D Sk
REMEIZ D W TR T 27201213, E D X 5 7 BARRZR RS & HiEmAE 25
ND70, a) WHFEETHEL, b) AL, o) WITPELRITKL D 5 7R Bm st 7
(2D T EARPIZEL L7 S0,

(2) What specific research plan and methodology do you make to explore multi-functions that
urban watershed historically has achieved and that current society particularly needs?
Please explain a) research plan, b) methodology, and c) theoretical frameworks useful for

analysis or discussion.



Fﬂﬁﬁ 3 e Question 3 (3 pages)

C 21 HACIZ AL . HEEEDERICE SRS A L R ) BT BN L2 &
B L C, ITORMBEIZEZ 723y CERECIEE & 60 A — hLVLL EoiE
WMEBEBEEELS D),

1) ¥MUEHEH & B 5 ER A A AR S TN THHA LR S,

2) —RIHE & E BRI OB IT AP -V R S D, ABRZEHOTERED 172
S AT 3OS, TNENDOFBICOWTHE AR S ITUNTHBA L2 S0,

Answer the following questions relative to the fact that the urban redevelopment projects
including construction of super high-rise buildings have been increased in the central area

of Tokyo in the 21st Century. (A building, which is over 60 meters, is defined as a super
high-rise building in Tokyo Metropolis.)

1) Explain the reasons why you think the super high-rise urban redevelopment projects
have been increased. Write the reasons within 7 lines in the answer sheet.

2) In general, public open spaces are constructed in the super high-rise urban
redevelopment project sites. Point out three major types of these public open spaces, and

explain the characteristic points for each of the three types. Write the explanation of each
type within 7 lines in the answer sheet.

KSR T LN OB A 5t 5 L U, LN OS5 < FFRR%E G
ELT, MRE~SEETOF - [KBHOALTHERT D AZR] & 20 BFETL R
DEBIHOTHERT 2 B O2REERL, LRSIV,

a) BUROBMAERE (2T 4 BT, AL - 400 A FRIE~IRimAE : 49 40,000 i)
ERETHEZSZ L, 2FREE (400 ) PERABZLEARRITLIZEEL, F
BRI OFHE A 0T, Bl AR 300 A2 N2 T, 700 thEr L35,

b) EROFMHERH-EIE, AR, BELELICENEN LR D - BUEOEELL
SAOfEFR ZEE D TL, BHOHAY OCBMNOER, @iEOME b %
725 Th I, EEERHRHIRCm SR EOHENIIZE L e < TEu,

FRROBNMEERAAICTFL 1) ~3) ZEE LRIV, BE G oM R0 E

HEL, EROFASCEINESC~Y— D —FIZL DB E L TH I,

1) A BOXMZRHEMAROBEFEX (BSOS PR ZHTL T2 L),
BLOBEEOEZ 2 2RISR LA T v T

2) B ZOXMGHH RO EF A (FHEROBEEFEFHENRT T2 L),



BELOBEFB OB T 2R3 aXs LAFR 7 v F

3) ARE BZED2OORERDOH K &SN Z ZBIIC T 5 gk (FATH
H) . BLO2ZDLEZE L EtN TN DOREDORHEZHHT 5 200 FLAND
E,

Propose two alternative redevelopment plans for renewal of the site in the housing estate
shown in Fig.1; “Plan A” is a low or middle-rise building plan in which all the residential
buildings should be from 2 to 8 stories high, and “Plan B” is a high-rise building plan in
which all the residential buildings should be over 20-story high. And then, make a
comparison between these two alternative plans.

The conditions for proposal are follows;

a) All the existing decrepit buildings (all the buildings:4 stories, all the existing
residents:400 households, the total floor areas: approximately 40,000 square meters) in
whole the site should be renewed. All the existing households in the site (400
households) will keep living in the site after the accomplishment of redevelopment, and
the total number of households should be 700 by adding 300 new households.

b) You may propose any other facilities besides housings in the site by your own idea if
you follow the above conditions. “Plan A” and “Plan B” can be proposed with different
type and scale facilities from each other, as well as with the different location of
entrances, roads and lanes in the site from each other. You do not have to consider

general regulations including the setback and height limitation.

Draw and dictate the followings for 1) — 3) in the answer sheet without ruled lines. You

may draw up the site plan in any scale, and may use rulers, color pencils and marking pens.

1) For “Plan A”, a site plan of the whole target site with indicating the number of stories
and the number of households for each of buildings in the plan, and a diagram (or a
sketch) for showing the site plan concept.

2) For “Plan B”, a site plan of the whole target site with indicating the number of stories
and the number of households for each of buildings in the plan, and a diagram (or a
sketch) for showing the site plan concept.

3) atable (free format) for comparison of Plan A and B, describing the objective view of
their advantages and issues. And an explanation on the characteristic points of each

Plan through comparison within 150 words.
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Fﬂﬁﬁ 4 / Question 4 (1 page)

1) FRZEAEEGE & BEE T 2 ROHFEIC OV T, TNETNONEE 3 0 0 FLIN Tl
B X

Explain the following terms related to building construction within 200 words,
respectively.

i) (2% RAEL K] (Stud bolt)
ii) [#H | (Transom)

i) [7vF 5] (Rail of window)
iv) TH12 ] (Foundation work)
v) [7k81Y | (Water drip)

2) AR DYEMELZ 3OV BT, FORSATIAYE X,

Choose three frame systems for the long span structure, and explain their
features.

3) B DOIFFEEH M DIEHFHI DN T, U TFOF—U— Fa& W T X,
etk MEREEE . EMED . AN, SMEE, KR, BE

Explain the seismic design of non-structural elements in buildings, using the
following keywords: Safety, Continued use, Inertial force, Story drift, Exterior
wall, Ceiling, Door.

4) ARIZBITDFETEEOBR RV —HFIcOoWT, U FOF—U— RKEHWn
TaE X,
HART VX — HEHER, WiEh, ZZifitkas. Gtk

Explain the technology of saving energy for detached houses in Japan, using the
following keywords: Natural energy, Solar shading, Heat insulation, Air
conditioning equipment, Water heater.



Fﬂﬁﬁ 5) e Question 5) (3 pages)

1. BERET VA > O7 7u—F T, Fid 4 2OFMIZONT, £ 21TL
NTRH L7 Sy,

== — 1 XL
o XDOEH
WS

AL T7ENLR

o0 wp

1. From architectural environmental design approach, explain the following four words and

phrases within three lines each.

Over Tourism

Tragedy of Commons

Thermal Upgrading Renovation
Self-build

S awp



2. BARDNSLFRED 90%UT < A, BT — L E2HZTWD, T EHDKEFR~D
AL LTUKITDZEDMBEL INDZ NG, KKDIEHOBEEL Y =27 A
WA TWD, Elo, BT =1L OKIFE, PikRAKERBLRINTEY, FEFRFD
fKIZHELDNS Z b H D,

BAN T — VB E OEBE AT TEHD TWDDIZEFKKICLOAW LR
WZ L2 OW Tk a A TE T2,

KIKIE LN T2 WHIICB T 22T =NV DOFNEZ T T 14 7 7o — Y72 5
HERZE LRI,

- = OSHEK, B 25m, 1H 15m, X 0.9~1.1m Th 5,

- P VIIE 3~4m O — YA RTHENTEY , = U T REND T = A THH
FNTW5D,

- T IR E ANTIRIETH ZEDOIRIETHE - T,

- WHORLEICALE LTS EHEETHZ L,

- BRTEDFEDITN—TL BN L TIRET D EEET L &,

RZICIFIUTORRB L O EZE Y AT Z &,

1) |#ET270v=27 FOEKE

2) HELIBEIN—T DAL N—

3) 7uvxzl FOEREEW

4) HERBLIO®Ym v =7 PR

5) FmXE L OBmK (Rr—n =2 Aivd Z &)
6) 7uT =V FEMFOA A —VK

7) BN SRR

ZoM, AL RE—A U7 EMATEH LU,

2. ORZIL. BBORWHKAEFES — b, Fm. BESC~Y—H— % FoTHE
ELTHIu,

2. Almost 90% of Japanese public schools are equipped with outdoor swimming
pools. Swimming has been included in the regular education curriculum as the
ability of swimming has been required for children in order to prepare against
water accidents. Also, the pooled water is used for fire prevention and to be
supplied in some cases of emergency.

The fact that an outdoor pool can be used for swimming only in summer times
even though it occupies a considerable surface in urban areas has raised

discussions.



Propose the alternative and temporal use of a school pool during unused period

for swimming.

- The size of the pool is 25m length, 15m width and 0.9-1.1m depth.

- The pool is surrounded by poolside with the width of 3-4 meters and the whole
area 1s surrounded by fences.

- The pool can be filled with water or can be used empty.

- Assume that it is located in the center of a city.

- Assume that you are proposing in collaboration with a specific group.

The proposal should include the following descriptions and drawings:
1) title of the project proposed

2) assumed proponent group members

3) project backgrounds and aims

4) schedule and project descriptions

5) plans and sections (with scale bar)

6) an imaged view during the execution of the project

7) expected impact

Additional comments and drawings are accepted.

The separate answer sheet without ruled line should be used for the answers of 2. You may

color your drawing by color pencils or marking pens.



Fﬂﬁﬁ 6 e Question §) (1 page)

1. BE - REEEPIIET LU TOMGESCHOWT, %4 5ATLLIN TRRIZHA L
IR,
Explain briefly the following pairs of terms on Environmental and Architectural Acoustics
in 5 lines or less, respectively.
(D) BB T T4, BEBAVE-FUR
Sound intensity, Acoustic impedance
2 A7 B—=TNRUR By AR
Octave band, Pink noise
(3) FEEIEESK, HEA
Sound transmission loss, Mass law
(4) = A% TR, F R
Masking effect, Speech intelligibility

2. A BREFEACETOIUTOMNIE LIV,

Answer the following questions on Environmental and Architectural Acoustics.

(1) ZEAFHE 20,000 m’ DA—/LIZINT, 2,000 NEFERFOBERHH D 2.0 OGS
ZEJERF OFBERFEIIN S BNER RSV, 22 L, EFERFO— N7 0 s ms
DINEZ 0.3 m* & T 5,

A hall with a room volume of 20,000 m® has a reverberation time of 2.0 seconds when
2,000 persons are seated. Supposing that an increase of absorption area is 0.3 m? per person
when seated, answer the reverberation time in the empty condition.

(2) HiJEBRE 25 L~ 90dB OFRESR S 2% 1 IS 9 BIFEA L7 e O MR H L
NIV TR,

When railway noise at a sound exposure level of 90 dB occurs 9 times per hour, answer the
equivalent continuous sound pressure level.

(3) §LA N HRED MG MERE DR 2k 72 Sy,

Explain the characteristics of sound insulation performance of double-layer dry walls.

3. ENEFBRINCB TR~ & FEEHE L 3 0HF T T OO/
Fx SATUNTHA LR SV,
Give three acoustic defects to be avoided in room acoustics design, and describe the

countermeasures in 5 lines or less for each defect.
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1. BEEEICHEST LU TO4507T —~v DI b 20280, £€h20 05
UL ETERE Ko SOOI A T v F 2/ TH Loy,
Select two out of the following four subjects related to architectural structures, and
discuss them with more than 120 words for each, and with sketches if necessary.

(1) Bk, U T 2ADHMRAE L £ OREEHE & o B
Thermal expansion coefficients of steel and glass, and their relationships with
architectural structures

(2) IRFWHERHTR T T 2 F v 7 (CFRP)EM OEEEME & & DR EHEE ~DTEH
Connectivity of members made of carbon fiber reinforced plastic (CFRP), and its
application to architectural structures

(3) A v = iROWE L 2 O Z /2N RIEL T 5 720 DRATFH) T A
— A
Mesh-like structure, and geometrical parameters of its pattern to optimize
structural performances

(4) RNue /A 5EIOFE L ZOREET YA o ~DIEH]

Characteristics of Voronoi tessellation, and its application to structural design

2. WOKDOFAUDBEREMEN EKFES) P 22T 5551220 T, IROFMEDOL &
TUTORMIZEZ Lo BADTDIZAT v FE2HNTH L, FHEBR LT
WIsz L,

In the case of this frame with vertical load N and horizontal load P, answer the following
questions under the following conditions, with sketches if necessary, and also write down

the calculation process.

/
/

P_—1

/"
B
=
=
|

=<
/
A
X
o
—_——

Nl

FlEk I P (Es R7zX)

Bird’s eye view Plan (Top view)



44 Members
C: # (JE/EWrmE) Column (Rectangular section shape)
R,S: % Beam

~11£ Dimensions
78 & Height: H=24 m
A3 Span:L=12m
FED AT Depth of column : D = 600 mm
F:omE  Width of column : B =200 mm
2SI C LAl &3 D,

Suppose the section shape of beam S is the same as that of column C.

i B Loads
SAEATE Vertical load : N = 6000 kN
KM EE Horizontal load : P = 800 kN

4B} Material Properties of column C
Y > 7% Young’s modulus : E =200 kN/mm?
RIS T Yield stress @ o, =300 N/mm?

Z=f Conditions

* R FHFCHEBNBD LT D,

CB S FHECITHEAShTVWDbD LT 5,

*HEC OWEIEIT o RE Vb LT 5,

ATV VIR, ORvr#EaERT,

* RUAVEE, BUEHE., REEREITRELRZVLD LT 5,

FEC OFA TR EIL AKENCEDEENECTHHOL RN D LT
2o

cPREAMTE N IC KD C OfINNFARITEFE TE 26D LT 5,

CMEZE 13314, V2 (214 LT 5,

+ Assume beam R to have enough stiffness and enough strength.

* Assume beam S to be connected to column C with rigid joint.

+ Assume column C to have enough axial stiffness.

- A indicates hinge support, O indicates hinge joint.

+ Assume that all the torsion buckling, lateral buckling and local buckling can be
neglected.

+ Assume that Euler’s buckling load of column C does not decrease under the
deformation by the horizontal load.

* Assume that the extra bending deformation of column C due to load N is small
enough to be neglected.

- Use 3.14 for circular constant 7 and use 1.4 for V2.



(1) HECLESOENTNOLR L, HCOMIFET—A hEROL, 0
LE.ERIFMEPICE>TOHRELL LD LT LM, #iFE—AL b
(CITMEN OB BB 5 &,

Determine the deformation of column C and beam S, respectively, and the bending
moment of column C. The deformation can only be due to load P. The effect of not

only load P but load N should be considered for the bending moment.

(2) HCIZHOWVWT, MENIZEIDAA 7 —EEmEL RO L, Z0L&E, B
S (ZFFHhH T HIMEDN - REVWH D LT 5,
Determine the Euler’s buckling load of column C due to load N. Assume the weak

axis bending of beam S has enough stiftness.

(3) A T —HEEMBIORRZBB LT, THODOHEN,PICXT 52704
PEIZ DN TELER L,
Discuss the safety against these loads N and P, considering Euler’s buckling

phenomenon and the yield stress of the material.

(4) HCOHEKRDOEHAZIABOEE X FMOKEEELRELTH, HC D
FA TR EIIED SR, TOHEALZERE, ZoLE, S
SR FRIMER F o REVWED ET 5,

The Euler’s buckling load of each column C cannot be changed even if the
horizontal deformation in the X direction were fixed at the top of each column C
while the rotation of it is free. Describe the reason of this situation.

Assume the weak axis bending of beam S has enough stiffness.



Fﬂﬁﬁ 8 e Question 8 (3 pages)

1 KEHRICET 2RO HFEIC OV TENZIL 5~10 1T TR LR SV,
Explain each of the following terms on water pollution in 5 to 10 lines.
(1) AREMEIGEE organic pollutants
(2) KEH nutrients
(3) BEWHE toxic substances
(4) FEFEBSEMNAEY)  health related microorganisms

2. IEMEBIRIEIC O W TR D WIZE X R S0,
Answer the following questions on activated sludge processes.

2.1 BRYEEMEIGIEI RO 7 n e A7 n—Z2 i & | T OMAFHAIC OV T 5~10 47 TR L
B,
Draw a diagram of the conventional activated sludge process, and explain its mechanisms

in 5 to 10 lines.

2.2 PRBRAMMEM RIS RIEO 7 n v A7 0 —2/i& X, 2, BENED X
IIZLTERESND D, 5~104TTHH LSV,
Draw a diagram of the pre-anoxic activated sludge process (nitrification-denitrification
process with recirculation of nitrified liquid). And explain how nitrogen is removed by the
process in 5 to 10 lines.

2.3 HRDOL K ODETIA S EDILTWDIEMEIGIIETED, W< ORABIERHINT

WD, EHEBIREDOHIR & RFIZHOWT 5~10{T TR LR SV,
While activated sludge processes are widely employed in different countries in the world,
some demerits are also raised. Explain in 5 to 10 lines the merits and demerits of the

activated sludge processes.

3. UTFOMWITEZZRIV,

Answer the following questions.

3.1 7 rE|=T OIKFRIRD LD IcFEN 5,
Hydrolysis of ammonia is expressed as below.
NHj & NH; +H*

[ o

~ 10-9
K, = INHI] ~ 107° [mol/L]



7B 2T, [NHE]L [NHg | [H 2R 2RI O 7 B = AA 4o i
TUE=T KEBEAFTUOFENEE (mol/L) ThbH, £7-. MKSFREEDOMEIX
RIRA I T 27O F 1T L LT,

Here, [NHf], [NH3 ], and [H*] are the molar concentrations (mol/L) of ammonium ion,

free ammonia, and proton in the solution, respectively. Note that to make the calculation

simpler, the hydrolysis constant is rounded to have one significant figure.

(a) (L7 > F="7 A Immol % 1L OHKITEEN L, KRBT R Y ULz
TpHZ#9 & L, ZOWKFOT v E=D A A BLOEHT v E=7
DIEZRDIRE N,

To 1 liter of pure water, Immol of ammonium chloride was dissolved, and pH was
adjusted to 9 using sodium hydroxide. Obtain the concentrations of ammonium ion
and free ammonia, respectively.

b)ELT > E =" A Immol & 1L OMAKIZEN LTz, AENZZENLSIMIITRES
TN ) DI Lo dz, ZOWED pH 2RO S, B, 7%
=T HADZELRP~ORBITHEG L TR,

To 1 liter of pure water, 1 mmol of ammonium chloride was dissolved. This time,
neither acid nor base was added to the solution. Obtain the pH of this solution. Here,

you can neglect volatilization of ammonia gas to the air.

3.2 HHWMONKEZRE Lizd 25, EAMKKRAIREIL 1.5mgC/L, WFRHARRE
8.8mg/L, ®ZEFHEE 2mgN/L, £V VEE 0.1mgP/L Th -7z, £7=. Z DM
(CFRET DN T T 7 b OJEEMAIE, AR 50%, MR 22%, EF
12%. KFE 9%, U 2%, TOM 5% TH D Z &N >TND, ZD
KK 7T > 7 BT e > TRBERHEITCHE (2 2 TIRRE, BE, =
#. KFE VLSO HE) BT SICHET DI LR o TN D, SHIZ, M
RPN 7 7 7 |~ v OAEE ZET L mEROT AL LR d 5037
FELTH IS OTNTIEEALHETRE RN ENDIr>TWD, M7 T
7 b ATl o THIRRKIRZ S OEFTRIEN RAF 2K, ZOWKT oY 77
7 N BREITRKT mg/L L7220 9 B, HERI LR S0,

The water quality of a given lake was analyzed and following results were obtained: total
organic carbon (TOC) 1.5mgC/L, dissolved oxygen (DO) 8.8mg/L, total nitrogen (TN)
2mgN/L, total phosphorus (TP) 0.1mgP/L. Empirically, the elementary composition of
phytoplankton in this lake is known to be approximately 50% carbon, 22% oxygen, 12%
nitrogen, 9% hydrogen, 2% phosphorus, and other elements 5%. It is also known that trace
elements (here, elements other than carbon, oxygen, nitrogen, hydrogen, and phosphorus)
required for the growth of phytoplankton are sufficient in the lake water. Furthermore, it is
also known that, in the lake water, factors toxic to the growth of phytoplankton do not exist
or exist at concentrations low enough not to affect their growth. Estimate the maximum

density (mg/L) of phytoplankton in the lake water when the conditions including sunshine



and water temperature are favorable for their growth.

3 —E O R AIL, A —RFRTERE S T b LAY 1 HR L
PICHTIES DREN 2 AT 5. WEM DR S A Y —RRlTARE /) 235 L 72 Tk
DABEMEGEWE DFREIZONWT, Bl —2HIF Ts~101T TR LRIV,
Some types of heterotrophic microorganisms have the capability for temporal carbon storage,
namely, they take up organic matters and store them inside their cells. Give an example on
the removal of organic pollutants in sewage which utilizes the microbial capability for

temporal carbon storage, and explain it in 5 to 10 lines.

A T EM TR TR X A MAEWERATIZOW T, 5~101T Tl L7a 3 Wy,

Explain microbial population analysis by molecular biological methods in 5 to 10 lines.
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1.

4.

RO B (6)DHFEDNE Z fERICH L2 S0,
Explain briefly the following terms (1) to (6).

(1) #{ Beach nourishment

(2) A/7{HEF- Coastal upwelling

(3) 7 /v—7%—7 > Blue carbon

(4) ARER—E R Ecosystem services

(5) NEGSHIE BE Adaptive management

(6) = AF ¥ U—7fER Estuarine circulation

. LT O BOINCENEI4ITRE TEZ R I,

Answer the following questions (1) to (3) in approximately 4 lines, respectively.

(1) MRS ORFOEREEZHI L S0,
Explain functions of seagrass meadows.

(2) EEEATRIBE O EVICRIET D & BEORmIDERTHA = b %
A L2 S,
Explain the mechanism of increasing tsunami height as a tsunami propagates from
deep water to shallow water.

(3) BBV TEINC K DKM EA PR E S R DML LR S0,
Consider storm surges in a bay and explain conditions under which the storm surge

anomaly becomes higher.

- MR REOH A IR L £ O RIZHONT, B Z AW T s,

Preparing and referring to schematic diagram, discuss various causes of coastal erosion

and their associated countermeasures.

KT E RN NFEAT 2 PAEME R FERIC B W T, AD I8 DIJED K
BN END A=A LIZHONWT, FHAXKEZHWCTHA LS, 72720, &
D 25D HiE@) L (b)E TRZFIWTHW RS, BEE : FERE. (b)iERE
Ji:q

Preparing and referring to schematic diagram, explain the mechanism of the formation of

muddy bed rich in organic matter in an enclosed coastal sea into which nutrient rich river
waters flow. Use the following 2 terms (a) and (b) with underlining.

Terms: (a) density stratification, (b) critical depth
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L LTOMGEEND SFEZIED, 20 2 RICH L2 S,
Choose 5 terms out of the followings and explain them briefly.

1) EU —#%7 — Z {7310l  GDPR (General Data Protection Regulation)
2) ZE[H) H CAHEY  Spatial auto-correlation

3) {L{EFLFE  Location authentication

4) R - HHFLIE LSTM (Long short-term memory)

5) Fifc rTEEZ2BAE HAE  SDGs(Sustainable Development Goals)
6) Wardrop @ 55— )5 HIl Wardrop's first principles

7) =237 7 v FJ7— Connected vehicle

8) 7 v > = #Jf# Nash equilibrium

9) THFUNIMHIR 1984 WGS84

10) —fix{t#E M Generalised cost

2. FHFE[A]. [B]D» B —OEY, R LR S,

Choose Question [A] or [B] and answer it.

[A]MaaS (MobilityasaService ; EEU T 4 « T X+ 7 « h—ER) L) —E AR

HHRDOLL DETHRFEN TS, ZHITA~Y— b7 3 VSO REZBE T, &

FIERKE Y —E R BHE, NA, XTI — LUFFAIARE) L BEILE

WAEBRDZBE— REMAGDOE Ty T I T —ERXAThD, T7hbb,

A RS BRICBEIT 272012, $kE, NA, 27 =R EERMAG DY &L B

RS L @ — FEHET L2V —ERATH D, TOEE, ghl, "2AZEDFNEFhO

RBE— ROBEIILNVNAT— N T+ LD ETANAL RS A N THBIZITA

HEIRY, GEIZLoTUTERINZTonbsZbHDH, ENANNA AL NG

MaaS O EERERER L 7e> TV D, LFORMWIEZ X,

1)MaaS |ZED X 5 R ELEAFTT-ERICH 7263 2 &3 A[EED, M HIZHE &,

2) MaaS (ZIA~— F 7 4 VN L DIFHRINESLIEAIC LY LA BN TS, MaaS & %
BT 57-0121F, A~— b 74 EFHLTED LD RIEREZEDDILENDH D
25D MEIRERESIZE L, RELE ST X, £2, ZOEHREFAL T,
FERIORBEB ) —EAZKETE D, EOXIIHETEZ I AT L,

3) T OHOITHEHE - EBEHIXPFE L, £ IO N 8B WICEEHIA AN
D HUAM S IOBEIC A 2y o TIREBIZ TR 5 T &V ) HEE £ < OFBTHIEEF -
TW5h, MaaS 335 &, #TOEIXIED L I ITELT DA 920, B2 %
IR R~ X,

[A] MaaS (Mobility as a Service) is investigated in many countries of the world. By using a

mobile device such as a smart phone, it is a service of making a match between a person who



wants to move from point A to point B and a combination of different transportation modes
(railway, bus, taxi, rental cycle etc.) In other words, it recommends an optimal route and
transportation mode combination connecting from point A to point B. And it facilitates smooth
payments to individual transportation modes using mobile payment by smart phones and users
can enjoy discount under a certain condition. Mobile payment is an important component of
MaaS. Answer the following questions.

1) What kinds of benefits can MaaS provide to a city and its residents? Briefly explain.

2) MaaS is supported by information exchange and sharing capabilities of smart phones. To
realize MaaS, what kinds of information should be collected with smart phones? Give a list of
necessary information and explain why it is necessary. Also by using the information, individual
transportation services can be improved. Explain how improvements can be achieved.

3) Many cities have a structure where a commercial and business area is located at the center
of a city, while residential areas spread along railways connecting with the city center, with land
prices going down to the outskirts. If MaaS is broadly used, how can the city structure change?

Briefly explain your thought.

[B] #3TH &A DA BICEEE T HIEE O T — ¥ ZINET HRFMN R HEE L THEHHA
ERHD, TOFEAEFNN—V 2 M) o TR ED XD ITHEATHAE L L CEES
b, A~D HIK B0 | & Bl D ANASME ©D T B 2 M RUTHEAG A 2 i3
o ZOXIRPFAELEL T, D~H)ORMIZEZ L, 7B, 1), 2)DEIZEITITER B2
(R pn DEEFRZ T LW,

# Bl THTO AL

X | A B

A 6,000
B 500
C 2,500
D 1,000
AEt 10,000

1) BT RRE2 %5 L U CHMB/ELIH 21TV AO O 0.5%DEARZ GRS, A
IZBHIXOEAN 1 A EENRWVEEREELRD SV, 7272 L, oot & LTl
LTk,

2) B MiXDEAD 2 ALLEE DR 99% & 0 K& 725 K9 I HMMEIEZ hl
24T 5 T2 DIZ BRI SR r O TR 3 4 D& 2 — D1 O, BA TSR Z K
RN,

(1) r=0.5% (2) 0.5% < r=1.0% (3) L.0%=r

3) —HOBMEEERIIR L THRD =Y M) v Tk L2, BEMEEL I
L DEATREZ HWTHMmT 5, HMEELITZHWD 2 L ICERE LZfEA LD
Z DFRRIRIZOWTIR AR S0y,



4) I AT AR DA E

L DrEEHRT —

WZBET 27 — Z O IEL LT, #E47 dEas A 7 o0&
T—HIZHS L BE) T —Z A~ — N7 4 @D GPS (Global Positioning System)<> Wi-
ZIEDNDWP DAY Y 7T — & OIEH DR é?h“(l/‘

N

I T O AL @I EY D FENT 21T O =
DT —H DENENDOHE L ORI DN TR X0y,

# B2 pn O¥iF

HEL., ATy 7o —& L WHEHREI

P

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

10

0.0003

0.0010

0.0025

0.0060

0.0135

0.0282

0.0563

0.1074

0.1969

0.3487

0.5987

20

0.0000

0.0000

0.0000

0.0000

0.0002

0.0008

0.0032

0.0115

0.0388

0.1216

0.3585

30

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0002

0.0012

0.0076

0.0424

0.2146

40

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0015

0.0148

0.1285

50

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0003

0.0052

0.0769

60

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0018

0.0461

70

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0006

0.0276

n| 80

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0002

0.0165

90

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0099

100

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0059

110

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0035

120

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0021

130

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0013

140

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0008

150

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0005

[B] Statistical survey is one of the major methods for data collection of travels in entire urban
area. Most of these methods based on statistical survey rely on sampling survey, such as person
trip survey. Suppose we conduct sampling survey in T Town consisting of district A through D
whose population is listed in Table B1. Answer the following questions 1)—4). Note that Table
B2 can be used for the calculation of p” in 1) and 2).

Table B1 Population Distribution of T Town

District Population
A 6,000
B 500
C 2,500
D 1,000
Summation 10,000




1) Determine the probability where a set of samples includes no resident of district B when
0.5% of population is sampled from the whole residents in the town by simple random sampling.
Note that you can assume sampling with replacement as an approximation.
2) Choose a range that includes lower bound of sampling rate » required when probability where
two or more residents of B district is sampled becomes more than 99%. Also explain why you
choose it.

(1) r=0.5% (2) 0.5% <r=1.0% (3) 1.0%=r

3) Assume that a person trip survey, which asking about destinations visited in a day, is
conducted in the town by simple random sampling. Describe possible problems caused by using
simple random sampling for the survey and suggest their solutions.

4) Recently, many analysts and researchers explore measures with “Bigdata of People Flow”
such as people movement data from mobile phone base stations and travellers’ location data
with GPS (Global Positioning System)/Wi-Fi. Suppose we conduct transportation and travel
analysis in urban area, and describe advantages and disadvantages of respective analyses using

statistical survey data and big data of people flow.



Table B2 Mathematical table of p”

P

045 050 055 060 065 070 075 080 0.85 090 0.95

10 0.0003 0.0010 0.0025 0.0060 0.0135 0.0282 0.0563 0.1074 0.1969 0.3487 0.5987
20 0.0000 0.0000 0.0000 0.0000 0.0002 0.0008 0.0032 0.0115 0.0388 0.1216 0.3585
30 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0012 0.0076 0.0424 0.2146
40 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0015 0.0148 0.1285
S0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0052 0.0769
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0018 0.0461
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0276
n 80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0165
90 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0099
100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0059
110 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0035
120 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0021
130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0013
140 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0008
150 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0005
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I LT OFEROH NG 5 OBIRL, fiFICHE L.
(@ Tyvarva—7r4r7
(b) FPGA (Field Programmable Gate Array)
(c) TCP/IP
(d) AFERBMEICRBIT D547 ATk
(e) 155 EIZ BT DEEA E ]
(f) AIfiERE & T
(g) N7~ U5
(h Ea—~vrartar—ar
(i) *y NU—ZIZBIT2ENEY v ¥
G VTNEADARL =T LT AT L

Choose five terms out of the followings and explain them briefly.
(a) Edge Computing
(b) FPGA (Field Programmable Gate Array)
(c) TCP/IP
(d) Dijkstra's Algorithm for Finding the Shortest Path
() Sampling Theorem in Signal Processing
(f) Lossless Compression and Lossy Compression
(g) Huffman Coding
(h) Human Computation
(i) Delay and Jitter in Network
(j) Realtime Operating System



2. HWHOREOHKIZELD I AT H2RE L, MAZEM LN LZOBENEZ N
VX TFTEHEVATLADT AT T 2L TO RN 6 BHICEEYE. 2B, BET
A HIX 1% bkm X 5km D pE Mt & 9 5.

(1) ANZRFHES D-OOHIE

(2) FERRIERAZAT 5 ~N— R T & ZORESDT
(3) FIHT 2531y NU—7 DERE

(4) T T4 N —{REDTIE

6) BGLIEREFHT 277 r—2a
(6) VAT LEERE - MEFFT o700 a A b

(1) BUSG LT — % DOF51E

Describe an idea of tracking individuals freely by recognizing them using multiple cameras
installed in a specific area in a city. Assume the size of the area is Skm by 5km, and it is a

commercial zone.

(1) The methodology of recognizing individuals

(2) The hardware and its place to process the required recognition
(3) The network architecture used

(4) The method for privacy protection

(5) The application using the acquired data

(6) The cost of installing and maintaining the system

(7) The accuracy of the acquired data
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1. UTOIEA Z#iHE &

(1) FBLIC & 2 FEfr R

(2) 2 MG I F6 1T 2 IR TE B OO 37 i oD A5 4

(3) EHERABLD _LF-H TS O IS SR M F SR

(4) FIF3RO FTEPMEBAMMFEA RIZ T HE

(5) EPTRE LARFT S E OEB T NSLHL N 2 — o & O DT RIE O 1l H AR il A
& DR

2. A a BAMRAE L CWAEHEEZ D, Fitid iz x BAEE L, oo
(a-x) BALEMHIMIET 5. 2oL, tHo—H2E8T52 0050
NOPRBUNDOFEZ TR N DT 5. £, ZOFFOARMEEES 2
THT. THOESEMEILr M, GlMOMIL1 A THS.

(1) ZOFFOTHEAFKINERDIR SV,

Q) tHOEEMENC, ARMOEEZHENCE 7K ERE, FERED X D 72
B OMAEDOEEZEIRT D0, RLZRIV.

(3) THIOEEMIED ro D nmETEF LIz E X, ZOFFHO THIOUFE &K
DL ET D QO ERBROKZHE, ZORMZTH LS. S
blz> T, RBEREEEDRORE S ZMITRT L.

4) Q)DIRPIZEBNTIE, ZOFFO HHOMIEHEIIA TR VIR D0, vk
HAE ENDITR B SR LR XV,



1.

Explain the following items.

(1) Deadweight loss caused by taxation

(2) Multiple equilibria for the location of economic activities in a two-region economy

(3) Effect of a rise in land-holding tax on the short-run equilibrium condition for a land
market.

(4) Effect of a decline in the interest rate on housing prices

(5) Relationship between the locational patterns of high-income and low-income
households in a city and the bid rent curves of these two classes of households.

Consider a household, which owns «a units of land. It consumes x units of land and
supplies the rest, that is, (a - x) units, of land in the market. The household earns income
only from leasing part of the land it owns. The amount of composite goods consumption is

denoted by z. Rental price of land is 7, and price of the composite goods is unity.
(1) Derive the budget constraint of this household.

(2) Draw a diagram with its horizontal and vertical axes measuring the amounts of land
and composite goods, respectively. In the diagram, indicate the consumption bundle

that the household chooses.

(3) Suppose that the supply of land by this household decreases when the rental price of
land rises from 7o to 1. Explain this situation using a diagram similar to the one drawn
in (2). In doing so, indicate the sizes of substitution effect and asset effect in the

diagram.

(4) In the case described in (3), is household's supply curve of land upward-sloping or

downward-sloping? Explain.
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