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The Year 2023
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:

W

. Answers should be written in Japanese or English.

. Handwrite your answers on blank A4 sheets of paper.

. Write only your Examinee’s Number at the top of your answer sheet. Do not write your name.
. Follow the instructions of the proctor and download the PDF file of the exam question from

the website provided in the Zoom chat field.

. The PDF file has a password. The password will be displayed in the Zoom chat field along with

the signal to start the answer. Open the PDF file with this password and start the answer.

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

of your answer.

. Put down your writing utensils 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 take pictures of the answer

sheets. Transfer the photo file to your PC and upload it to the website shown in the Zoom chat

field after naming that file as your examinee number.

. Wait on the spot until the proctor has confirmed the submitted file.



ABRRIB2 4. EEEE
Specialized Subjects for Individual Fields 2
4. Building Construction

TROBMIIEZ L, FEEZ A4V A X1 723 2 BORE THRE LR E W,
Answer the following questions. Answering format: handwritten, A4 size, about 1
or 2 pages.

1) SREEDIRA T 7 O TEEZ 2 DIBO, TN ORI AR X, 72 b,
FNENDE N DD LI E AW TR X,
Choose two construction methods of floor slab on steel structure, and explain their
features. In addition, draw sketches to express the differences between them.

) KESMEED T RAKIEY LBV BEIZ DWW T, R FTIEOMIE X R L, e
NOBGK DRz it W &

Explain the waterproof features of wood siding and plastered wall on exterior wall
of wood structure using component sketch.

2) BEEEERFMETIEDDOHTRIZOWV T L L,

Discuss the way to make multiple dwelling houses long-lasting.



PEHNEIEH2 6. BEREES

Specialized Subjects for Ind1v1dua1 Fields 2
6. Architectural Structure

D&@ﬁ’%ﬂb REMRTE N EAKES P 22T 25681250 T, LLFORMIZ £
AHDTZ DI AT v F O TH L, FHRBR LT D 2 &,
FRET A4 HIDORR L N—=VICFEEST L 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.
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Bird’s eye view Plan (Top view)

- C: JE/PAE Rectangular column, B XD = 60mm X 120mm
Y > 7' F Young’s modulus : E =200 kN/mm?
FEAR I ﬁfb Yield stress  : 6,=300 N/mm?*
- S,R: +57IZH#E G2 Beams that has enough stiffness
* & Height: H=12m, h;=h,=6m
* $RIELfT EE Vertical load : N =96 kN, 7K*}-fif 8 Horizontal load : P=12 kN
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A

O indicates hinge joint, /\ indicates hinge support, while 53 indicates hinge-roller
support which can slide in X direction.
* B SIAE C OTEERD Z HAENMICIERET Db D LT 5,
Beam S can slide in Z direction following the displacement of the top of column C.
CFEFE T D2 FIT 10, V2 1214 L L TR,

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

(1) #EC OMFE— Ay MaRD X, SHEME N IZ KD F 2 1L 450
TEHbDET D,

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

(2) JFEJE MBI OBIRE BB LT, ZALOMEN, P IR 2L IO
THEHEE L,
Discuss the safety against these loads N and P, considering buckling phenomenon
and the yield stress of the material.

(3) RS LBERDOMEZTTLHZLEEL, TNENDR G NEALE S L
Ea2RO L, MRAIORSITFRLESICTLHHDET D,
Suppose lowering beam S and beam R, and determine their best vertical location
respectively. Beams S on both sides should be placed at the same height.



2ERIEIE 2 7. BEX - RIRERE
Specialized Subjects for Individual Fields 2

7. Lighting and Visual Environment in Architecture

KIGALIER (K1) 1IZOWT, BLFORWICEZ RSV, FEHEE A4 A X 1H

FREETHEZE LR S0,
Answer the following questions related to sun path diagram (Figure 1) . Answering

format: handwritten, A4 size, about 1 page.

(1)

(2)

(3)

(4)

LRSS S TR ] 2 RIS L7 S0,

Briefly explain what “possible sunshine duration” means in architectural
point of view.

KIGALIEXIZE EN D EREZBRICHA L2 S (K1),

Briefly explain what are explained within the sun path diagram (Figure 1).
KBGALIE R ORI FIEIZ DWW T 1 &2 28F TR L2 S0,

Explain with an example how to use this sun path diagram.

KIGALER 2 Fvy, BEREIZBWT, @osm GREmdl) 1245725
HRRERFR 23R L2 S, B ISR b D LT 25, HEE LK
R R Z =T 2 &,

Calculate the possible sunshine duration time gained at each side (SENW) of
the building at the summer solstice. Suppose there are no surrounding

buildings. Show the estimated numbers and calculation process as well.
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Figure 1: Sun path diagram (Reorganized from the following reference: Architectural
Institute of Japan “Architectural Design Material Collection I Environment” Figure 1,
p56, Maruzen, 1978.)



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

HHEWERE D T2 OIEVEBIEE T HMAEMIC LD FEHBIERIC L 0 H DR I8
WEERETLIZENTE D, 4, BEFEAmgN/L 25 FAN 1 HYS7~20 1,000’ 1E
PIBR 70 ZICHALTEY ., —F. 1 BY -0 RAETHIRREVERORIL, WiRE
B LT 100kg Ak L TWBH ET 5,
(1) U7 RENGIRITEREZ 12050 & LT, WBUKOLERIBEEZHEE L
S,

(2) b LAABUKORERZEEOFAEN (D) OHEEME Y b RIBI/NI WA, &
DEIRFRNEZEZONETTN?2EZONDRNE HIF, ZOAHEMZBRAET
LHEERZE LSV, RKTEES T TH R,

An activated sludge process intended for the removal of organic pollutants only can remove
nutrients to some extent due to assimilation by microorganisms. Now, suppose that an
activated sludge process is treating 1,000m* of sewage per day which contains 40mgN/L
of total nitrogen. The process generates 100kg per day of excess sludge as dry mass.
(1) Estimate the total nitrogen concentration of treated water assuming that the dry excess
sludge contains around 12% nitrogen.
(2) If the actual total nitrogen concentration of the treated water is significantly lower than the
value estimated in (1), what could be the cause for it? Raise possible cause(s) and propose
a way to verify the possibility. Note that you can answer multiple causes.



DHERRE 2 9. AFRIRER

Specialized Subjects for Individual Fields 2
9. Coastal Environment

IRFBRETFICB D 5 IRT, LUTFO0)EQ)DWIZEZ RSV,
Answer the following questions (1) and (2) in the context of coastal environmental studies.
(1) TN—h—R o L ARV —EZOBHRIZOWNWT, 10 1TRE T U7 &V,
Discuss the relatlonshlp between blue carbon and ecosystem services in about ten lines.
(2) RIEEB DB MIFFTRBICE LT, HRENEEEE 2 5 BIRE7
MIET —~ & — oré jL, Z OWIFEDT 5t & HEME 10 {TRE TR LR SV,
Identify one specific research topic that you consider important concerning the effects
of climate change on the coastal environment, and discuss the background and

significance of that research in about ten lines.



FERRE2 10, ZHEIBEHRENT

Specialized Subjects for Individual Fields 2
10. Geographic Information Analysis

AT oXEZGA, Itz X,

AR, A~—F v 7427 VXVHEBERSE T, Hinko 7 ¥ 2 LicBES
ZEGHEZ CECWE, L2LZDO—JTT, BALLET -2 A7 L4
ELZIEEEEbN R EICK Y, BRNSEL L2 F, HYFELHENRK
RT224 I v ChEbCRY, YATFIARTRICAR L RVWED LW,

(D) ABEOTY 2T 2EEHE LT, Ba-2EM7 e #2 2B0E%
—OZF X, ZZ2TIEAOS HAREOYEYRILE oGE O BBk %
HEL. 20 HBEOESIIEE., BE L e L,

(2) (D THETBERICO VT, AMEEAE TICET 2EM L FRL £ A M%E
A& DB NR &2 a2 X

3) Q) TET MBI O NWTIE, UWHEELZIZEIChRALRW T —2b %\,
ZHLEVAZ7ETFC, 2 FEHENE T 22y AT L8 LTWnK
72D T RTE 2HHHEZET X,



Read the following texts, then answer the questions.

In recent years, there has been an increase in the number of digitalization efforts by local
governments, such as smart cities and digital countryside policies. On the other hand,
however, the data and systems introduced are often not used as much as expected,
resulting in not sustainable efforts such as low cost-effectiveness and discontinuation of

the system when the person in charge or the head of the municipality is replaced.

(1) List one policy that you believe would be effective in terms of municipal digitalization
efforts. Here, assume a municipality in a rural area of average size with a population
of about 50,000, and describe the characteristics of the municipality, assuming as you
like.

(2) For the policy listed in (1), estimate the cost and the number of years required for their

full-scale introduction, as well as their cost-effectiveness after full-scale introduction.

(3) There are many cases where the effects listed in (2) are not used as much as initially
expected. List initiatives that can be devised to reduce such risks and to make the data

and systems more effectively utilized.



HHRBE2 11, HRBETY

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

(A) B4 (list=[1,3,2,0]) (Zx LT, TRl = — &2 %ET LIcGE Ofso
Z5 V8 % Rl X

(A) Write the transition of the list when the following pseudocode is executed for the list
(list = [1,3,2,0]).

------- [%&fl==— K (Pseudocode) ]-------
list = [1,3,2,0]

function(list):
for i =0 to list.length-1
for j =1 to list.length-i
if list[j] < list[j-1]
swap list[j] and list[j-1]

(B) (A) D& =— RIFESNIX LTI ZAT 9 73 ) XA Z it i X,
(B) Explain what algorithm is described by pseudocode of (A) for the list.

(C) EANDERSHN OEED, EFREOEEL, 2 — FITxd 5 it R 2 4 — 2 —
FUEE W TR E L, &R DHRE,
(C) Describe the worst-case computation time of the pseudocode for list of length N using

Order Notation. Show only answer.



DEFRIEE 2 12, #HEA

Specialized Subjects for Individual Fields 2
12. Urban Economics

DRETIFEHEEE D HG SN TR Y, ShEFEFITFANCER T SN EE Lk
TZENTERY, 4, DOBEFEFOBEY - RADOTGEE X 5, PhEFES
I, =L AT - BT BT DS TREEIC ﬁﬁhfnéoﬁ%@%@\f~
JREOTHEHEE A7 « E— 7 FEOHGEZSOFROKEIZREINTWD T 5,
LD, OSEFHEE DEG %ﬁﬁ%%@@@%&@ﬁ%iﬁ«f%ﬁf%
HERETH, ZOLE, LLFOMWIZEZ IV, 72720, Buvo (1) . (2) .
(3) IZOWVWTIE, BE— 2L F 7 « ©— V7 HEDOZF L FITHON T, Mgt —e
AfmE, MENOEGEZ oY EHiE, T afo TAT 52 &,

(1) EEORMIMTONT, T TEEPREDL LTH, Zoks, BE—JkKeA
7 s B RFOMEBEERF EEEERRNL, TRTNLED L I RRE ST D),

(2) WITIEEDOME M T, =270 b A7 - =278, EB 5 4[RO HHE

EERI 0T ol LEL o, TEEMED —ELBRWGEIZETT S
s —EADEIT, FHEICL - TIRFEDL LT D, DF 0, SHEFEFIIENTTE
FNEL ThH, METHREREEZTATHE L2TdnE by, Zobx, B— I
EXT = REOHEBFERR EAEFRFUL, TNENED L D 72 KRE ST DD,

(3) B—J A7 - ©—JREOEGHANC X DM BRIT. TNENED L
YVIRRKRE SN2 B,

(4)  (3) DERIEDHERITMMPFETRET HLEX D0, A LRIV,



In Japan, railroad fares are regulated so that railroad companies can charge only the
fares approved by the authorities. Now, consider a market of transport services for a railroad
company. The level of the transport demand it receives at a peak period is different from the
level at an off-peak period. A regulated fare is set in-between the market fare at the peak period
and that at the off-peak period. For simplicity, we assume that the fares charged by the other
railroad companies and the prices of the other modes of transport are all given. Answer the
following questions. For each of questions (1), (2), and (3), you should explain your results
using the two diagrams that describe the peak period and the off-peak period, respectively. The
horizontal axis and the vertical axis of the diagrams must represent the amount of transport

services and the fare, respectively.

(1) Suppose that there is no fare regulation, and the fare is determined in the market. Then, what
are the sizes of consumer surplus and producer surplus at the peak period and at the off-peak

period, respectively?

(2) Now, suppose that the fare regulation is introduced and the railroad company is obliged to
charge the same fare at the peak period and at the off-peak period. We assume that when the
demand does not match the supply, the amount of transport services actually carried is
determined by the demand. In other words, the railroad company carries all the passengers who
want to use its services. Then, what are the sizes of consumer surplus and producer surplus at

the peak period and at the off-peak period, respectively?

(3) What are the sizes of efficiency loss caused by the fare regulation at the peak period and at

the off-peak period, respectively?

(4) What is the reason for the efficiency loss calculated in question (3)? Explain.



DEFRIRIE 2 13, ZBTHEMT

Specialized Subjects for Individual Fields 2
13. Urban Analysis

XA & EA TGO T — 2 D6 TV HRILE S 2 D,

Consider a situation in which data on average income is available for each municipality.

G)%ﬁﬁﬂﬁ%&@g@i5ﬁ%/ﬁ%ﬁ%b/mEmﬁ & DNFR DT — Z (T ZE[H]
HAERED & 202 % EEANCTHANDT2DIIT ED L5 ot a TIUXR W L7 S
U,

Explain what the concept of spatial autocorrelation is and explain how we can quantitatively

examine whether there is spatial autocorrelation in the municipality-wise average income.

2) EHFFHIMZ CHERXITHONABEDOT — 2R EoNTNL LT 5D, 20L&, F
BIFTAS & NP E DBRIEIZ OV TR 27201 ED K 5 i3t &2 AU RV i
L7 &,

Suppose that population density for each municipality is also available in addition to average income.

In this case, explain how to analyze the data to examine the relationship(s) between the average income

and population density.

(3) HIRITIT 2 T T S A D E NI T D72 DT~ & Z e 2B L S0,
Explain what should be examined to determine if the analysis made in the previous question is valid

or not.
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The Year 2023
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:

W N =

. Answers should be written in Japanese or English.

. Handwrite your answers on blank A4 sheets of paper.

. Write only your Examinee’s Number at the top of your answer sheet. Do not write your name.
. Follow the instructions of the proctor and download the PDF file of the exam question from

the website provided in the Zoom chat field.

. The PDF file has a password. The password will be displayed in the Zoom chat field along with

the signal to start the answer. Open the PDF file with this password and start the answer.

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

of your answer.

. Put down your writing utensils 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 take pictures of the answer

sheets. Transfer the photo file to your PC and upload it to the website shown in the Zoom chat

field after naming that file as your examinee number.

. Wait on the spot until the proctor has confirmed the submitted file.



SHYMB 2 3. TV THA Y HHEHE

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

TE RO, FlmEtE, PAERGHE O 3 ¥ 4 T OB RE0E 2
FHCTEETHIEEEEHOET NV EE 2, 30 A— MAOHTFE 900 KO HIZ %
@%?‘/v%iﬁméﬁfc%/ﬁ(D% A—UHELEX, BHEEK TERE LI, E,
SERICBT DB X )7 L 2T A v ORI A 200 TN TR L7 S0,

xT%ﬁif@W@EF"H‘/I’ R EE EE LSO I e BN ZE R O Ofk e E ot

BT AHIZAEE L TX,

ﬁ’%’%@ﬁﬁ%&Z*ﬁ%?ﬂﬁ:?%%’@lﬁlﬁbfﬁéb\ AL, Wi X oo SRUFIE HRE L.
EROBEHSLAMESL~ =V —FICLDEEZ LTH LU,

Propose a model plan of a collective housing site for realizing the lives with cooperation
and mutual help for three types of households: families with children, elderly families, and
households of a single student. Express your proposal by the drawings of a site plan and a
section plan of the site in case to be applied to a site with 30 X 30 meter square (the area of the
site is 900 square meters), and describe the characteristic points of the idea on the mutual help
and the spatial design with the texts (within 150 words). You can assume by yourself the
planning conditions, such as the housing unit size, the number of households, other common

facilities, and outdoor spaces in the site.

Draw and write by hand in one or two answer sheets. You may draw up the site plan and the

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



DERHRE2 5. BERKBT YA

Specialized Subjects for Individual Fields 2
5. Architectural Environmental Design

WEOK TZmnoOFEF V) 1, LA =03FE (1947 4) [ZE#Hsn-b
DTT, ZAUTHDPDLUTORIWIZE Z 72 S0,

1) ZOXRDAvE—T% SITRETEHN LRI,

2) 75 FRNICHEE SN TV RITBIEE 5 o TWAH DT v — L HJBF ¢
LR SV, £, B L L CEAESEA TR L2 S0y,

3) 2) OFEICHESE, BRI TonhboffEFv) OREER LSV, 7Z
B, RELLIEWZ LW LEWEFEZHNTEY, £72, 2OEF%Z 31TRE
Tt L7z S,

The image on the next page “Housings of Tomorrow” was published in the book written

by Uzo Nishiyama in 1947. Answer the following questions related to it.

1) Summarize the message of this image in around three lines.

2) Evaluate from the global perspective the present condition of what were considered
problems 75 years ago. And point out newly emerged social problems.

3 ) Based on the answer of 2), draw the image of today’s version of “Housings of
Tomorrow”. You can adopt any drawing style appropriate to what you want to express. And
explain the purpose of the picture you draw in around three lines.

fREIT. XEH 2B T, FEHEES L L HBROLRWV AL R ZES 2 &, £z,
BEES~Y— I — 2o TEHEELTH LW,
The answer, including the text part, should be by handwriting and you should use A4

sheets without a ruled line. You may color your drawing by color pencils or marking pens.
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Figure 1: “Housings of Tomorrow”
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Uzo Nishiyama (1947) “Housings of Tomorrow: A Story of the Living Style” Sagami-

shobo, pp255.



IOV« THFDICF & Z OHFRIZLLT DI v
Figure Note: The letters in the figure and their English translations are as follows

Rk HEE L
The future of urban dwellings...

AIAILBEOA D
From shanty and crowded low-rise houses

YR, kS R G, BEE. BE, BoYy
epidemy, fire, unsanitary, contamination, noise, overcrowding, gloom

B2V - R ZE RIS S ENTomEEE A~
To high-rise housings embraced by bright light and fresh air

PR - fEE -
B O 2R R
FEGy T HEAKER B - [t
comfort, health, safety,

calm, light, air, green,

sufficient mechanical equipment,

common facilities
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The Year 2023
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. You should answer by MS-Word. If you will use other word processor, you must convert it to
PDF format after answering.

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

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

4. Follow the instructions of the proctor and download the PDF file of the exam question from
the website provided in the Zoom chat field.

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

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

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

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

9. Wait on the spot until the proctor has confirmed the submitted file.



2EFHEE2 1. MEHRF AT HRTF

Specialized Subjects for Individual Fields 2
1. Regional and Community Studies / Urban Sociology

AT CIHRERRIERZFZDEENEE L E Lz, ZoOREICH LT, 37<IZ
W — DDAk S 4, ST idlitt sy Bt BREMEE, H 5V
BREMASFONE CHET —2I2bbd Z 22720 £ LT, vB, 2o DJER
ITEGYEIC L Db O TIE RN ERbn £ LT,

In City A, there has been a rapid increase in the number of patients complaining of

peculiar symptoms. A research team is immediately organized to address this problem

and you are asked to join the research team from the perspective of regional and

community studies, urban sociology, environmental ethics, or environmental sociology.

It should be noted that these symptoms were not caused by an infection.

(1) ZORMBEICEL T, Mllttn?, #dithn?, REMmME, 525V ITREH
RFEONIGINPD VY —F 7 2 AF a Ll TRE,
Make a research question regarding this problem from the perspective of regional and

community studies, urban sociology, environmental ethics, or environmental sociology.

(2) (1) TERR L7V —F 7 =R F 3 NCHESEMGET 5 720 O BARN 224
FeRtHl Z 72 T E WV, AR, OITCHERICKIL DT O R EEmRIRE A2, Z 0
WD EFRIZ OV TEMAEANICHA L2 S0,

Make your specific research plan to conduct research with the research question you
created in (1). Describe in detail the research methodology, the theoretical framework that
may be useful for analysis and discussion, and possible significant contributions of this

research.



STBARE 2 2. BEME/ RELASY

Specialized Subjects for Individual Fields 2
2. Environmental Ethics / Environmental Sociology
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In City A, there has been a rapid increase in the number of patients complaining of

peculiar symptoms. A research team is immediately organized to address this problem,

and you are asked to join the research team from the perspective of regional and

community studies, urban sociology, environmental ethics, or environmental sociology.

It should be noted that these symptoms were not caused by an infection.

(1) ZoRMEICBEL T, Mmttns:, #iittns, REmE, 5 VIdERE
HEFEONIGND ) b —F 7 T AF a o &l TRE,
Make a research question regarding this problem_from the perspective of regional and

community studies, urban sociology, environmental ethics, or environmental sociology.

(2) (1) TERLIZV Y —F 7 2 AF 3 NIEDSEWRT 57200 BARH e
WFFERTI 2 72 Tl SV, BRAGTA, DT BRITKILD T O IR Em AL 72
ZDHFFEDEFRIZ DWW THEARRITHA L2 S0,

Make your specific research plan to conduct research with the research question you
created in (1). Describe in detail the research methodology, the theoretical framework that
may be useful for analysis and discussion, and possible significant contributions of this

research.





