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The Year 2022
Department of Socio-Cultural Environmental Studies,
Division of Environmental Studies
Graduate School of Frontier Sciences, The University of Tokyo
Examination Problems for Specialized Subjects for Individual Fields 2

Time for examination: 30 minutes (11:50 - 12:20)

Notes for Examinees:
0. Answers should be written in Japanese or English.
1. Handwrite your answers on blank A4 sheets of paper.

2. Write only your Examinee’s Number at the top of your answer sheet. Do not write your

name.

3. Follow the instructions of the proctor and download the PDF file of the exam question

from the website provided in the Zoom chat.

4. The PDF file has a password. The password will be displayed in the Zoom chat along
with the signal to start the answer. Open the PDF file with this password and start the

ansSwer.

5. If the exam question has a sub-question, write the number of the sub-question at the
beginning of your answer.

6. Put down your writing utensils with the signal to stop the answer. After that, it is
forbidden to make changes to the answers.

7. After the end of answer, follow the instructions of the proctor and take pictures of the
answer sheets. Transfer the photo file to your PC and upload it to the website shown in
the Zoom chat after naming that file as your examinee number.

8. Wait until the proctor has confirmed the submitted file.



NEFRIRIE 2 4. BEEK

Specialized Subjects for Individual Fields 2
4. Building Construction

TROBRMICEZL L, FEHZ A4V A X EF 2 BERETHE LRI,
Answer the following questions. Answering format: handwritten, A4 size, about 1 or 2

pages.

Dbt oS & 3o L, TR ENOREAGBIE K, 7ok, ThZhoE
WD D KD ICEICKZ W THRAE X,
Choose three methods of joining steel members, and explain their features. In addition,

draw sketches to express the differences between them.

DPOLEELENDOLBEZIZONWT, ETELEHRICKR L, 202 o)
IK DK A LA X
Explain the waterproof features of tile roofing and batten seam roofing using

component sketch simply.

3) FEEDOPEREDRELRIZIE, WL LWHAGDERH L5, BUF D Z>OMhE
DFBEDHEITDONT, Fra i L,
i) SMEEDMIEMERE &K MERE
i) EEDOXREVERE & ENBRET
Explain the features of following sets on building performance which are
incompatible with each other.
1) Seismic performance and watertightness of exterior wall

i) Airtightness and indoor environment of houses



2EHRBE2 6. BREEES

Specialized Subjects for Individual Fields 2
6. Architectural Structure

WROFFADBGREREN EKFET) P 22T D5EICON T, LFORBIZE 2
Fo FHDIZDIZA T v FH2#NTH LW, FHEBREGEHT S Z &,

fREIT A4 HI DR R—VICFHEETDH L,

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

Write your answer by hand on 1 page of A4 paper.

S P (Es R7zX)

Bird’s eye view Plan (Top view)

- C: JEEAE Rectangular Column, B XD = 60mm X 120mm
Y > 7% Young’s modulus : E =200 kN/mm?*
BefRIs 71 Yield stress  : o,=300 N/mm?
*R: +75IZf#V %2 Beam that has enough stiffness
« W 572 IME % Ff->BE Wall that has enough in-plane stiffness
- m S Height: H=12m, hi=h2=hs=4m
 $RE.faf B Vertical load : N =96 kN, 7K *%{af# Horizontal load : P= 10 kN



OIREUHA, AFEVES B BV, ZHRIBHTESE n—T—
XIRERT,
O indicates hinge joint, /\ indicates hinge support, while (% indicates hinge-

roller support which can slide in Y, Z direction.

cHERr D2 FIT10, V2 114 L LTIV,

(1)

(2)

(3)

You can use 10 for the square of circular constant 7, and use 1.4 for /2.

WMEPICED2AWEBE LT, HECOMiFE—2A2 haRD K,
Considering the deformation due to the load P, determine the bending moment

of column C.

JEJE EMBIORIREZZBR L T, 25 DOHE N, P 52O
THELEE L,
Discuss the safety against these loads N and P, considering buckling phenomenon

and the yield stress of the material.

BEW O ERERESTDHILEEEZR, TRz RE LTHEE
C DEEJEARM DRI FD L BN E E D hi, ho, hs 23K I,
Suppose increasing the dimension h of wall W and determine hi, h2, hs when the

buckling strength of column C cannot be increased any more.



2ERIRIE2 7. B - RIRIE
Specialized Subjects for Individual Fields 2

7. Lighting and Visual Environment in Architecture

MRBAGHENZ BT 2 AR HOWN T, BLTORWIIEX RS, FEE A4
YA X DRRRE TIRE LS,
Answer to the following questions related to flux method used in lighting planning.

Answering format: handwritten, A4 size, about 1 page.

(1)

(2)

(3)

(4)

SRRz IR LR S0,
Briefly explain flux method.

MR & SRR OB 2 RICHA L S,

Briefly explain the relationship between utilization factor and room factor.

RO 5 [m], BATE 2% 8 [ml. MEEARR B & /E2EH £ TRk
2 2.5 [ml DR, BIHEFRE LS,

Calculate the room index, when width of a room is 5 [m], depth of the room
is 8 [m] and the distance between lighting equipment and work surface of the

room is 2.5 [m].

LRI (3) OFITEAT 2GR 1 504 LH 2% 2000 [Im],
PRsFR25 0.8 [ MRIHER2Y 0.9 [ookE, M2 300 [Ix] &4 %7
DIZIZIRBAZRE BB GHR L2 S0,

Calculate the number of lightings needed to achieve average illuminance as
300 [1x] when luminous flux of a lighting equipment installed into the room
in question (3) is 2000 [Im], maintenance factor is 0.8 [-], utilization factor is
0.9 [-].



FERIRE 2 8. KEMFE /REMEYIF

Specialized Subjects for Individual Fields 2
8. Aquatic Chemistry / Environmental Applied Microbiology

LT ORIVICE 2 72 Wy,

Answer the following questions.

(1) JEMEBIREEZ AW RBEREICOWT, M YA K2 X—J N
Tt L7 &,

Explain nutrient removal by activated sludge processes. Answer using up to 2 pages

of A4 size paper.

(2) UTDfEFRISAD a, b, ¢, dBE P e DEEZZERZ BRIV, /2, 17
TALDT A=A (CHp0s) ZTTERATEC T D72 DI IR EIERE R R
DExE 7T DB TROZR I,
Answer the values of a, b, ¢, d, and e in the following chemical reaction equation.
Then answer the mass of nitrate nitrogen required to completely oxidize 1 gram of

glucose (CsH1206). Give the mass in gram.

a NOs-+b H*+ CsH1206 2 ¢ CO2 + d HoO + e No



2EARE 2 9. RFREH

Specialized Subjects for Individual Fields 2
9. Coastal Environment

WRBREAICED S RT, UFOMNHENCE LR E .

Answer the following questions (1) to (3) in the context of coastal environmental

studies.

(1)

)

()

Eﬁ%@ﬁfm@W$@¢5$E (ZHEON - IEARIR O il 2 D —F &
RENOELTZOBEEIRZHRE LTz, BEREREROWERITED L D
K%k?é#,@Kl%%VSﬁ&ET%%L&ém.

A detached breakwater was installed to protect a part of a straight sandy coast
extending from east to west from erosion, where westward longshore drift is
dominant. Explain how the coastline will change after the installation of the

detached breakwater in about 5 lines, using a schematic diagram (figure).

RUREBOFE L BN LT, v 7 u—70"ET HHE%E 8 T
T LS.
Explain climate change mitigation and adaptation services provided by

mangroves in about 8 lines.

I O BRI LIZNIBICI N T, AHRGIBIRE AR S 2R 2R A
N =A% SATREE TR La &,
Explain the scientific mechanism of formation of organic-rich beds in a

temperate eutrophic bay in about 8 lines.



HHRME2 11, HREELY

Specialized Subjects for Individual Fields 2
11. Information and Communication Engineering

BEEOE L Y ZHNTCHEIKS T I TAOEEEEFEE LN LEOBENZ T
XL TTAVATEADT AT TIZONT, UTFD5 ST _RTEMBGAALT S
Z CHHIZEY, 2k, BET 52E/IE 100kmx100km DA EE T 5,

() ERZREETHTODOFEEZDTODOUEEIT I N— R 7T L OZED
R E T

Q) FHTEIXY NT—I DT —FT 7 F v —

(3) B LIckEREZFIHT 27 7Y r—2a v

(4) VAT LEHEFF - RET H-HODOTR |

(5) BU&G Li=T — % DOF5fE

Describe an idea of tracking the movement of sea turtles while identifying them
swimming in the sea using multiple sensors, incorporating all the following five points.

Suppose the area is 100 km x 100 km and this is an open ocean area.

(1) The methodology of recognizing individuals and the places to install the hardware
processing the required recognition

(2) The network architecture used for the system

(3) The application using the acquired data

(4) The cost of installation and maintenance

(5) The accuracy of the acquired data



2ERIRIE 2 12, #HRE - AN

Specialized Subjects for Individual Fields 2
12. Urban Economics and Urban Engineering

UFDA, BOYIH 1A EIRL TEZ L,

A. EEOHFFEEE & EARBHEE NETMZICLAI L, T, [EEMmE
DuB L OSOEEGTHD T D, £-, FIFRITITH D,
(1)  FEEWTSHOEMEM O RN EZ RO IV,
(2) [EEOEARI AN EIFMEHA L, BSOS E £ OBESITE
DN TIARZRE W,
3) FFENEFLEEE, FEMSIZIED L SITELT DD, (1)TK
DI Z ot LTEZR, BEICIDMHAZINZ2I W0,

B. /INHUSEIZ 3B S Tz AT SRS L CL HusREE A R T 2 DD 2R X,
Y Z/ I T LSS LR Y T T — 20N 5, X HalA. Y 28
B e UTRIERYR T 21TV, RO’ B CHBEE T LIz & 2 A,
LLFICRTE 7 A DG BTz,
(1) ZERIZE A W2 B8 OBS ., [ElRik 22022 B AR O 458y LI
UISATHh DB 2508 L7e S Uy,
(2) FTOE T A D B Fe B 5 [BlR 7R 72 O Z2 ] 7 A O RS i U7z S
U,
(3) QT A M- TR AR E 2 T, ERET VO H TITE D Y4 M
EEELTOOHEERR LI, 72720, Ak o>V T X, YU
NOEEEANTFTHILIETERNWET D,



=0.292

Moran's |

o1

9 9 o1
1 uoiBa1qns punoie S|ENpISaI §70 JO Wns paydim

10

-10

dual of subregion §

resi

oLs



Choose one question between A and B below and answer it.

A. Suppose that the maintenance costs and the capital depletion costs are proportional to
the value of housing with proportions equal to 4 and &, respectively. Furthermore,
the interest rate is i.

(1) Derive the short-run equilibrium condition for the housing market.

(2) Explain what the user cost of housing is, and describe the short-run equilibrium
condition in terms of that concept.

(3) How does the housing price change when the interest rate rises? Answer by
analyzing the equation derived in (1) and add the explanation in words.

B. For a study region divided into multiple subregions, there is a polygon dataset that
contains two variables, X and ¥, representing characteristics of the subregions. A linear
regression analysis was conducted with X being the explanatory variable and ¥ being
the response variable. Spatial autocorrelation analysis of the regression residuals

resulted in the Moran scatterplot shown below.

(1) Explain why spatial autocorrelation of the regression residuals is often examined

after a regression analysis using spatial variables.

(2) Discuss characteristics of the spatial distribution of the regression residuals that

you can infer from the Moran scatterplot below.

(3) Considering the characteristics that you discussed in the answer to (2), propose a
method(s) to improve fitting and/or suitability of the regression model. Note that

variables other than X and Y are unavailable for the subregions.
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The Year 2021
Department of Socio-Cultural Environmental Studies,
Division of Environmental Studies
Graduate School of Frontier Sciences, The University of Tokyo
Examination Problems for Specialized Subjects for Individual Fields 2

Time for examination: 30 minutes (11:50 - 12:20)

Notes for Examinees:

. Answers should be written in Japanese or English.

. You should answer by MS-Word. If you will use other word processor, you must

convert it to PDF format after answering.

. Write only your Examinee‘s Number on the first line of the answer document. Do not

write your name.

. Use the Examinee’s Number as the file name of the answer document. Enter in half-

width characters.

. Follow the instructions of the proctor and download the PDF file of the exam question

from the website provided in the Zoom chat.

. The PDF file has a password. The password will be displayed in the Zoom chat along
with the signal to start the answer. Open the PDF file with this password and start the

ansSwer.

. If the exam question has a sub-question, write the number of the sub-question at the
beginning of your answer.

. Save the answer file along with the signal to stop the answer. After that, it is forbidden
to make changes to the answers.

. After the end of answer, follow the instructions of the proctor and upload the created
file to the website shown in the Zoom chat.

. Wait until the proctor has confirmed the submitted file.



FERRB 2 10, ZREIEWEN

Specialized Subjects for Individual Fields 2
10. Geographic Information Analysis

LITOXFEZ R, BIWVICE X &

COVID-19 ® X 9 ZREYYEIX, HAFDALIZE o TRERBE L 72> T 5D,
WRUT Iy VRHATEN NOBE 2GR 5 R RBER 2T b3 2 LN E
BWCH Y | BPIERZ LD DHT-DIHRAITH S, L L., BFREIZADRZNR
72 LTUIRR Y SLT2 72 e D N7 Ry Z7121IZiE, ED X ) IR T BL 514
EMT NEEA DD, ATBITIEEDORBRIZIE SV THIET 5000 LvZR W,

(DEGHERZE VR 2 b—3 a3 T 572010, ITBBERERINE L ida s
RWNTF—Z i, TDUI 2l —2a B EDL)IHEETHIZRWEA
I BRT-DBEZHRR L, TOHEEZHYE L,

(2) E5t (1) OB ZICHE S YLK EZELEDT-ODOH LWVEIRE ED L D
WCAES TN TZA DD, [YERZELEAT-DICAEHRATHD EBbiLHE
RaLinl & 2 DRt X,

B) EFE (1) & (2) OERICHSE, TNODOBRNRZE LD X 5 IZFHET
XRWEA I D, IR ERET D702 ED LD 7 — 2 BB BT
A, BIRTZDFB 2 Zternt L,



Read the following texts, then answer the questions.

Infectious disease, such as COVID-19, has become a major threat to humans
all over the world. During pandemic times, it is good for the Government to stand up
and post new temporary policies about restricting human movements, which is utterly
effective to stop the spread of disease. However, economic growth cannot occur without
human interaction as well, so when in a post-pandemic scenario, what kind of restriction
and prevention methods should be enforced? The Government may only make the
decision based on past experiences.

1) What is the minimum amount of data the government needs to collect in order to make
simulations of the spread of disease? How to construct the simulations? Please present
your ideas, and describe how to do this.

2) Based on your answer to the previous question (1), how would you generate new
hypothetical policies to slow down the spread of disease? Please at least provide 2

hypothetically useful policies you think will slow down the spread of disease.

3) Based on your answer to the previous questions (1) and (2), how do you evaluate the
effectiveness of the policies? What additional data is required to calculate

effectiveness? Please present your ideas.
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The Year 2022
Department of Socio-Cultural Environmental Studies,
Division of Environmental Studies
Graduate School of Frontier Sciences, The University of Tokyo
Examination Problems for Specialized Subjects for Individual Fields 2

Time for examination: 40 minutes (11:50 - 12:30)

Notes for Examinees:
0. Answers should be written in Japanese or English.
1. Handwrite your answers on blank A4 sheets of paper.

2. Write only your Examinee’s Number at the top of your answer sheet. Do not write your

name.

3. Follow the instructions of the proctor and download the PDF file of the exam question

from the website provided in the Zoom chat.

4. The PDF file has a password. The password will be displayed in the Zoom chat along
with the signal to start the answer. Open the PDF file with this password and start the

ansSwer.

5. If the exam question has a sub-question, write the number of the sub-question at the
beginning of your answer.

6. Put down your writing utensils with the signal to stop the answer. After that, it is
forbidden to make changes to the answers.

7. After the end of answer, follow the instructions of the proctor and take pictures of the
answer sheets. Transfer the photo file to your PC and upload it to the website shown in
the Zoom chat after naming that file as your examinee number.

8. Wait until the proctor has confirmed the submitted file.



SBYREB 2 3. T THA S RHEE

Specialized Subjects for Individual Fields 2
3. Urban Design / City Planning

TEEEBEHAREICTE, FELN ‘PR LELE, TE TN LS WERE
FEHRIEDLEEDOET NV EEZ, 50 A— MLADEFE 2,500 KO FMHIZZF D
BT NETEIGSETZGEOA A=V ERER, FEHEmEK, BEO 200 TN
DA TE DR 2 RBL L2 S, AR Y1 X, #tino Ao, i
W RS ORiEx OOF% 72 EOFFEISGFIT B BHIZEE LT R, MK 2
BURNIZFFEE TERZE LRIV, BER, (X oM RITEERE L, ER
DRI ES~Y — I —FIC LD EEEZ L TH Ly,

Propose a model plan of collective housing site for realizing the lives for families with
children, where parents can comfortably work at home, children can live “lively”, and it
is easy to raise children. Express your proposal by the drawings of a site plan and a
housing plan, and the explanation text (within 150 words) for describing the characteristic
points in case to be applied to a site with 50 meters square (the area of the site is 2,500
square meters). You can assume by yourself the planning conditions, such as the lifestyle,
the housing unit size, the population, the number of household and other facilities in the
site. Draw and write by hand in one or two answer sheets. You may draw up the site plan

and the housing plan in any scale, and use rulers, color pencils and marking pens.



DERHRBE2 5. BEREBET YA

Specialized Subjects for Individual Fields 2
5. Architectural Environmental Design

EEBEDBER T OV TO FREDLE A T, BIWVICEZ RSV,
fREIT. XER D 2 GO T, FES L L HEROLRW A4 K& Z &, £z,
BIES~Y — I — 2o THEE L TH LU,

BB 7R & L TIRBES LTV D& D)2 fE ] (23, Rk et
AT ITINT I EATELZEOHBENEZ R LTSI ERRDOBND,
FIEOEERE OFRIE L 72 5 DI

1) "BBOE (B R, BROMER EEBAEOIMAME)
2) Uiz OBIE, BERANE RAZET L THDH00E 9 »
TH D,

w EETE ST EYRRERNE, bbb TIHAERDH S EEX bR
TWOMEZ > TEELZBET 5 NTR> TRE L Tno, —IZEoIR, +
BE X EBERII. MDD TOMAEDO RT3 72BN TH VD | MG S E T
JEWZHE D M TZ L RIS TV D,

(1) KUZ7T 7V W BAFE O MBR) 2w oFITh 5,

1) EREZREWR CHEERENZ AW, THEEIZRMFER] O&MEmZ 372912,
WL 7R R 2T L2 S0,

2) UGEHOWEX & WX A H & 72 S0,

(2) 29 LIEEROEEBSEDEKR b L2 RIZHOWT, WEIREROBLENG.
HIRT-DE 2 ZFtalk L7 Z U,



Materials

- Tile roof

- Mud-and-wattle wall
- Earthen floor
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Read the following text about the housing improvement policy and answer the questions.
Including the text part, should be by handwriting and you should use A4 sheets without

ruled line. You may color your drawing by color pencils or marking pens.

“Adequate housing” which must be secured as a basic right requires access to safe water
and sanitation infrastructure and satisfactory structural quality. The indicators of
structural quality of housing are:

1) construction quality (durability of construction materials of walls, floors and

roofs)

2) compliance of local building codes, standards and bylaws
In developing countries, banks restrict loans to builders of adequate structural quality of
housing, who use materials that are considered “durable”. In general, earthen floors,
mud-and-wattle walls or straw roofs are decomposable, therefore they are considered as

materials with insufficient durability that are used in houses with poor structural quality.

(1) The images are of a typical house in rural Africa.
1) Explain the improvements necessary to satisfy housing functions in a modern
sense and to comply with the conditions of “adequate housing”.

2) Draw the plan and the section after improvements.

(2) Describe your thoughts about this mainstream policy trend of housing improvements

from the perspective of material cycle.



Materials

- Tile roof

- Mud-and-wattle wall

- Earthen floor
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The Year 2022
Department of Socio-Cultural Environmental Studies,
Division of Environmental Studies
Graduate School of Frontier Sciences, The University of Tokyo
Examination Problems for Specialized Subjects for Individual Fields 2

Time for examination: 40 minutes (11:50 - 12:30)

Notes for Examinees:

. Answers should be written in Japanese or English.

. You should answer by MS-Word. If you will use other word processors, you must

convert it to PDF format after answering.

. Write only your Examinee’s Number on the first line of the answer document. Do not

write your name.

. Use the Examinee’s Number as the file name of the answer document. Enter in half-

width characters.

. Follow the instructions of the proctor and download the PDF file of the exam question

from the website provided in the Zoom chat.

. The PDF file has a password. The password will be displayed in the Zoom chat along
with the signal to start the answer. Open the PDF file with this password and start the

ansSwer.

. If the exam question has a sub-question, write the number of the sub-question at the
beginning of your answer.

. Save the answer file along with the signal to stop the answer. After that, it is forbidden
to make changes to the answers.

. After the end of answer, follow the instructions of the proctor and upload the created
file to the website shown in the Zoom chat.

. Wait until the proctor has confirmed the submitted file.
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Specialized Subjects for Individual Fields 2
1. Regional and Community Studies / Urban Sociology

2011 FE D& FH— IR IR BT EN D 10 FEARRE L7 B A 5T o il
TIFHAE S ZHUCEE T Dk~ I EDVE C T 5, Mtk Bifiths
L BREME, BREAST. WTHOONEN LU TORWICE X 2 &0,

Ten years have passed since the Fukushima Daiichi nuclear power plant disaster in 2011,
but various social problems related to the disaster have occurred in the affected regions.
Answer the following questions from the viewpoint of regional and community studies,

urban sociology, environmental ethics, or environmental sociology.

(1) fmERS L IR CHRIAE LA L TV DR EH R+ I ET K EIC
B DI OWTRRE L, ThICET L VS —F 72 F a2l
TRV,

Describe the social problems related to the Fukushima Daiichi nuclear power plant
disaster that are being faced in Fukushima Prefecture or adjacent areas, and make a

research question about them.

(2) (1) THELEVY—F 7 RT3 OO BARN 5 % 72 Tl
SV, HETIE, OITOBRIKNLHZ O R, Z OFRENIED
HRICOWTEMAERICHHA LR SV,

Make your specific research plan for the research question that you answered in (1).
Describe methodology, theoretical frameworks useful for analysis or discussion, and

possible significant contributions of this research.
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Specialized Subjects for Individual Fields 2
2. Environmental Ethics / Environmental Sociology

2011 FE D& FH— IR IR BT EN D 10 FEARRE L7 B A 5T o il
TIFHAE S ZHUCEE T Dk~ I EDVE C T 5, Mtk Bifiths
L BREME, BREAST. WTHOONEN LU TORWICE X 2 &0,

Ten years have passed since the Fukushima Daiichi nuclear power plant disaster in 2011,
but various social problems related to the disaster have occurred in the affected regions.
Answer the following questions from the viewpoint of regional and community studies,

urban sociology, environmental ethics, or environmental sociology.

(1) fmERS L IR CHRIAE LA L TV DR EH R+ I ET K EIC
B DI OWTRRE L, ThICET L VS —F 72 F a2l
TRV,

Describe the social problems related to the Fukushima Daiichi nuclear power plant
disaster that are being faced in Fukushima Prefecture or adjacent areas, and make a

research question about them.

(2) (1) THELEVY—F 7 RT3 OO BARN 5 % 72 Tl
SV, HETIE, OITOBRIKNLHZ O R, Z OFRENIED
HRICOWTEMAERICHHA LR SV,

Make your specific research plan for the research question that you answered in (1).
Describe methodology, theoretical frameworks useful for analysis or discussion, and

possible significant contributions of this research.



