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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:

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.



FERRE2 10, ZHEIBEHRENT

(The English version is on the next page.)
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Specialized Subjects for Individual Fields 2
10. Geographic Information Analysis

Answer the following questions.

COVID-19 has spread worldwide and become a big problem for the governments all over
world. Scientists have reached a consensus that human mobility is one of principal factors
in spreading the virus and that mobility should be restricted to control the epidemic.
Suppose there is a city with 1 million population together with position data (longitude
and latitude data) collected with 5 second interval for all the citizens. In addition, the
infected people can be found and labeled in the dataset. Please answer the following
questions:

1) In order to help the government prevent spreading of COVID-19, how can we simulate
and predict the spreading of COVID-19 at a citywide scale based on this dataset?
Present your idea and describe a methodology.

2) In order to help the government design effective policies on controlling COVID-19,
how can we evaluate and optimize public policies based on your simulation and
prediction results on question 1) ? Present your ideas and describe methodologies.
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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:

0. 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.

W N =

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

4. 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.

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
field after naming that file as your examinee number.

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



NERIEE 2 4. BEEE

Specialized Subjects for Individual Fields 2
4. Building Construction

TRORMICEX L, FHEZAMIAXT TR EF2KHBECHEL 2T v,

Answer the following questions. Answering format: hand written, A4 size, about 1 or 2
pages.

DEOHATH % 3 0O, ZNEZNOFREHZ I L, k. ZNEThLDE N
230D % X I IR S X

Choose three systems of opening and shutting of a window, and explain their features.
In addition, draw sketches to express the differences between them.

2)BEREIR DK DHAR AT DT WERTT iR O WEE % 8 KR L. % DR %
S X, k. SHORICTRIAOHEEZHWwWS 2 &,

RILy bR TRAIZFAIMN—T 4 VT L—T7 FL A4 v,

Explain the waterproof features of flat roof using component sketch and following
keywords: Parapet, Coping, Asphalt roofing, Roof drain.

3)JEE SR S D BB 1B 3 % B A IS D W G X

Discuss the problems regarding rehabilitation and renovation of historical buildings.



NEFRRE 2 6. BEBE

Specialized Subjects for Individual Fields 2
6. Architectural Structure

ROFHBEREME N LK P 2ZT 251000 T, AT ORRICE
Lo FHHDZZ®IC xk/f%ﬁmf%imoﬁﬁ EFED LT B L,
fRE T Ad HIOMK 1 R—YIcFHEE T2 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.

|
-

— I c

A C %
A
e
R P (R s B7zX)
Bird’s eye view Plan (Top view)

- C: FHJEHE Rectangular Column, B XD = 60mm X 120mm
Y v 7"% Young’s modulus : E =200 kN/mm?
FEERIGTIEE Yield stress @ 6y=300 N/mm?
-+ S I RV Beam that has enough stiffness and enough strength
- =& Height: H=12m
- $NTEMIEE Vertical load : N =120 kN, 7K*¥-faj B2 Horizontal load : P =10 kN



RS BHECKHEGINTHE D LT 5,
Assume beam S to be connected to column C with rigid joint.

CARE VI B BEAROABHTE By a— 7 —KHEKT,
/\ indicates hinge support, while % indicates hinge-roller support which can
slide only vertically.
-HEE 02 FlT 10 & LT,

You can use 10 for the square of circular constant .

(1) MEPICXALEREZEELC. HColjiFEs— 2y F%2kd X,

Considering the deformation due to the load P, determine the bending moment

of column C.
(2) F4 7 —JEE EMEIOBREEREL T, N5 DMEN,PICHNT 2 %e
iz OonWTERS X,

Discuss the safety against these loads N and P, considering Euler’s buckling

phenomenon and the yield stress of the material.

(3) fLATH COFEMGTH~DEEEZMR L7z ZDIEC DA A 7 —HH
HEZ KD &,

Determine the Euler’s buckling load of column C, when the deformation was

constrained in a direction of the weak axis of the column C at the circle A.



2ERIEIE 2 7. BEX - RIRERE

Specialized Subjects for Individual Fields 2
7. Lighting and Visual Environment in Architecture

FORIERE DB D —>C & 2 BRI o1, L F ORI £ 7 & o, ST
EFIGTHIAL T R, FHE A9 4 X DRI ORE L 2 0,

Answer to following questions related to daylight factor, which is one of evaluation index
of daylight efficiency. Using drawings and figures are allowed. Answering format: hand
written, A4 size, about 1 page.

(1) % DIEEREDER Z RIS L 2 3w,

Explain its definition.

(2) BHAELBERT 3RO TR X 0w,

Explain its calculation method and related factors.
(3) —MRAJICEGTRFIC v o 2 F5 4R & BEAT 1 TR 22 I & o BAfRMEIC >
WTEBH L 2 T vy,

Explain the relationship with the skylight illuminance and its practically used
values when designing.

(4) fhoE PR & D HIRAZFAL 72 T\,
Compare it with other indexes of daylight efficiency.



2HERRE 2 8. KEAF /REHEYVIZF

(The English version is on the next page.)

HLEHO T KITERMERSE 100 gC/m3, £EH£ 40gN/m?, &V v 5gP/m* %
GhLTVWDE, TOTKEMEMER T L 2L 25, HKE X, AR
#£10gC/m’, &2FEFE 10gN/m’, £V v XgP/m*liro/z, £/, TDTFK
1 m® DRI PE - T, WUEYID 100g (BZEER) $nL 7=, MY zickkx ¢
TCHEMR TR 2 A, KFES50%, 5 12%, V¥ 2% THo 7,

D ek T, ERL ) v3ZNETREIECED X ) RLEMBECIFEEL T
WB e ?

2) PFREINTAERERFED I bEYICFRL I N7z D 3T g 2> ?
3) XDEZ KD I W,

4) TP OEBREINL 30 gN/mP0ERD S b, MEYICFEitEh iz
DB YgN/m3eT 5, YDMEERD RS W,

5 LT NI ichrE T N72EHKB0-Y) gN/md id, & X 5ic L ThRE T hizd,
BEAONDE AN XL EFTAL RS 0,

6) M., FFLo X 5 A PAKMEIZIEMEHRE L FEIEN S kTt hRbiv s, i
HHRECIZES T IEIAEESIHVLONT WS, KT ED X 5 G
HRESHONZ, BAR-0EZ 2B AL IV, T/, 20702 D
HhEZ RN L7 3 Wy,



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

Sewage generated in a city contained organic carbon 100 gC/m?, total nitrogen 40 gN/m?,
and total phosphorus 5 gP/m>. When the sewage was treated with microorganisms, the
quality of the treated water was as follows: organic carbon 10 gC/m?, total nitrogen 10
gN/m’, and total phosphorus X gP/m®. By the treatment of 1m® of the sewage, the
amount of microorganisms increased by 100 g (dry weight). The elementary
composition of the microorganisms was 50% carbon, 12% nitrogen, and 2% phosphorus
on dry basis.

1) What are the main chemical forms of nitrogen and phosphorus in microorganisms?
2) How many grams of removed organic carbon was assimilated by the microorganisms?
3) What is the value of X?

4) Out of the 30 gN/m? of total nitrogen removed, Y gN/m*® was removed by assimilation
by microorganisms. What is the value of Y?

5) How was the rest (30-Y) gN/m?® of nitrogen removed? Explain possible mechanisms
for it.

6) Treatment of sewage described above is usually achieved by the activated sludge
process. There are different modified activated sludge processes. Explain here your
view about which kind of activated sludge process was employed in the situation of
this case. And illustrate the schematic diagram of the process.



PERNRE2 9. oFREm
Specialized Subjects for Individual Fields 2
9. Coastal Environment

HWHBO X REFTOEREBILL-NEEZE 2 5. ZoNBICIITELERER:
BREEL, KBEDICEDRADBREALTWS, 2o 2 ToR)2»503)Ic
Bzl d v,

Consider a temperate and eutrophic bay like Tokyo Bay. Tidal flats and seagrass meadows
exist in the bay, where nutrient rich freshwaters are discharged. Answer the following
questions from (1) to (3).

(1) COWETIIEFICK S LK ICERRFKMPBFEES 5. Z ORI T8
AH =X L% 10 fTEAN TR L 72 & v,

In this bay, hypoxic (oxygen depleted) waters appear in the bottom layer in
summer. Explain their scientific mechanism within 10 lines.

(2) TRPHEES INEOKERIKE 2 LT 22 H 5. Z DREEONE
Z 10 fTLAN TR L 72 &\,

Tidal flats and seagrass meadows have functions for improving water quality
and sediment quality in the bay. Explain the contents of the functions within

10 lines.
(3) ZONBICHBWT, ERAF — v X REZDIREE (M) EitoWmE 59
5% 10 fTLANTim U 72 3 b,

Discuss methods for enhancing both ecosystem services and carbon
sequestration (storage) in this bay within 10 lines.



HHRBE2 11, HRBETY

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

a0 F A NREGYENK L LT, A~— b 7+ VITEEHEX 1172 Bluetooth 7z &
DT FEEEERGES 2 W CE iRt o B A fER T AR A T Y SRR I T
Wb, TNICDOWTTRRDOMWICHARGED 5 WIFEFETE 2 L,

() 2D X577 7Y ORESIC O WT, Fili & OE IS HRIFE o B S fihi 7n
5 et X,

(b) Bluetooth DiHfF¥fE% R [ml& L, o7 7Y 32K A, B HHE
FEDANOHEEIC T D W R Z IEEICHRAITZ 2D e 35, Sk A2
WARBEZBAIL-L T 5, 2DL % BAFET ZHEFHINEELER [m]oM
NT—RICOML7ZEIRET S L. BL ADIEEDN x [m]BUINTH 2HEXR %
R & x T4,

(c) (b)) DEMFD T THiR A 2SR B Z AT % 72356 D R R 0 3 fEEE % ok
X,

As one of the measures against coronavirus disease, various Apps to detect nearby contact
are developed using short range wireless communication such as Bluetooth installed on
smartphones. Answer the following questions regarding it in either Japanese or English.

(a) Describe the problems of such Apps including the viewpoints of both technology and
privacy protection.

(b) Assume that the communication range of Bluetooth is R [m] and that the App can
precisely detect the situation where terminal A and terminal B are within the distance
of communication range. Suppose that terminal A detects terminal B. Assuming that
the place of terminal B is uniformly distributed in the circle of radius R, derive the
probability that the distance between terminal A and terminal B is x [m] or less using
R and x.

(c) Suppose that terminal A detects terminal B. Derive the average distance between the
two terminals under the conditions in (b).



SEHNEB 2 12, #WHRRK - #HEENT

(The English version is on the next page.)

LTFTDOA, BOHoH 1 EIRLTEZ X,

A. FEtDSIL S RKED s DEIGZ BN HilIE L LTS B2 & 2 5,

(DZoBSRIC X 2T, FEDTHREIFZ LD X 51BN 200, (EEF—E X
D2 NS, KEZHtEIC & - 2 KIc TSRt & ftadhft 2 i & S L
7RI,

Q)ZDBERICX > T, BAFNZENZFWADT 20, () THiIWZRZH T,
FRHHL 72 X W,

B. yifE, HE LT IPLREMOEHW O LT L, EROMRICEEY S
2 BDA[REE D B B EBMEBRIE O EHFRICO W TEEA BRI fTONT W 5

(1) Liio 2 fFILAshic, FEROBRICHEL L 2 5 2 EEREOERZ & D
B, MEINIZHEDOA D=L HICHHL R X W, &k, T THD
NTwEDIEREOETZEROBREcH Y| 4 DFELEYOIRE CTIIk
WZLICFEETAZ L,

) TH T EBEREOEE Y GIS 2 AW CEBNICIHET 2 -0 08
B fElE 2 RE LR X v, Eimic 3 feEoBH FE e BEREMT -2 %246
DB,

(3) Z=ffRT IC B W T, TN RO RfHEIc BT 52 =y VRhRICER S
LREDRDH D, Ty VR EIIMAPIHL 2 LT, Q) TIREL R0 RH
Wy VMR PEET I E S i LR E v,



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

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

A. Consider the policy that a government pays portion s of households' rent payments as

subsidies.

(1) How does the market rent change as a result of this policy? Explain it drawing the
demand curve and the supply curve in a diagram with its horizontal and vertical axes

measuring the amount of housing service and rent, respectively.

(2) How much does the total surplus change as a result of this policy? Explain it using

the diagram drawn in Question (1).

B. Recently, a variety of researches regarding elements of neighborhood environments
that may influence health of residents, such as walkability and ease of access to

grocery shopping, have been conducted.

(1) Other than the two mentioned above, provide an example of elements of neighborhood
environments that may influence health of residents, and explain a possible
mechanism of such influence. Please be aware that this question is about
environmental elements of neighborhood urban spaces, not those of individual houses

or buildings.

(2) Propose a quantitative index that objectively evaluates, with the use of GIS, the
element of neighborhood environments provided in your answer to Question (1).
Your discussion should include a method and spatial data to be used to compute the

proposed index.

(3) In spatial analysis, edge effects near the border of the study region should be carefully
considered. Explain what the edge effects are, and then discuss whether or not the

edge effects affect the computation of the index proposed in your answer to Question

Q).
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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: 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

KA oo FHaicii o L) - dalEREC 2 ¢E2 0N 50, H
i &, #ithess, REME, BREHESE. WInp» D E2 5 LT oRwv
I 2 78 &,

In the post COVID-19 society, what new social problems arise? Answer the following
questions from the viewpoint of regional and community studies, urban sociology,
environmental ethics or environmental sociology.

(1) FRParFhRicsTiLRET 2HAMEICO VTR L, Zh
KT3IV —F 72 2Fa v&=2Thawn,

Describe new rising social problems in the post COVID-19 society and make a
research question about the problems.

2) (1) TETCEIY—F 27T RAF a3 v EZERL X W, 7
BHiE, e ERICHEILD % ) nliatilsa, CoRAEOMEOERIC
DV T EMARRNICEI L 72 3 0,
Make your research plan for the research question you made in (1). Describe

methodology, theoretical frameworks that are useful for analysis or discussion, and
possible significant contributions of this research.



STBARE 2 2. BEME/ RELASY

Specialized Subjects for Individual Fields 2
2. Environmental Ethics / Environmental Sociology

KA oo FHaicii o L) - dalEREC 2 ¢E2 0N 50, H
i &, #ithess, REME, BREHESE. WInp» D E2 5 LT oRwv
I 2 78 &,

In the post COVID-19 society, what new social problems arise? Answer the following
questions from the viewpoint of regional and community studies, urban sociology,
environmental ethics or environmental sociology.

(1) FRParFhRicsTiLRET 2HAMEICO VTR L, Zh
KT3IV —F 72 2Fa v&=2Thawn,

Describe new rising social problems in the post COVID-19 society and make a
research question about the problems.

2) (1) TETCEIY—F 27T RAF a3 v EZERL X W, 7
BHiE, e ERICHEILD % ) nliatilsa, CoRAEOMEOERIC
DV T EMARRNICEI L 72 3 0,
Make your research plan for the research question you made in (1). Describe

methodology, theoretical frameworks that are useful for analysis or discussion, and
possible significant contributions of this research.
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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: 40 minutes (11:50 - 12:30)

Notes for Examinees:

0. 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.

W N =

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

4. 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.

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
field after naming that file as your examinee number.

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



SHYMB 2 3. TV THA S HHEHE

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

T772—anFORo 22—/ —<= A DA FEKRA 2 ZH I 3 EAETD
ETFAEEZ, 100 A —FLADHME 1 ~7 X — VL OEHIC Z D F L %G
IELGEDA A -V EREN, FHFEXK. B X0 200 FLLADOFRBSTHE
BLAE 0, “=a—/ =2 A OEENGCHN O AN, 7 & o FHlig
fRIZEEICEEL T X,

fRBE ML 2 AN FFE CRIZ L 23 v, BCERL A0 B i I3 H
RE L. EHOBHCERFEL— I —FICL2EBRZLTH L,

Propose the model plan of collective housing site for realizing the “New Normal” life
style supposed in the “After COVID-19” age. Express by the drawings of a site plan and
a housing plan, and the explanation text (within 100 words) in case to be applied to a one-
hectare site with 100 meters square. You can assume by yourself the “New Normal” life
style and the planning conditions, such as population and the number of household 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.
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TRLOXEF, O (edge) ICBAT 2% DHIEET TH 5, HRERESR
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The following text is the first half of the discussion about two kinds of edges. Boundaries
and borders in natural ecologies can be analogized to those in human communities.
Imagine boundaries and borders concretely in our physical environment and express the
distinction between them by drawings. Furthermore, add the second half of the following
text and complete the discussion.

HARLRERICIZ, DK (edge) b H Ny v & U — (boundaries) & & —
X' — (borders) 2°H 0. ZNODOMICEERMELRD 5, F—X— 3% LE DK
THIB, AN VYR —3Z ) TERV, AT VXY —IFEDOD LRI H
BWE T 50, B, flz i Ronl~—F v T bicko
THFICHEAZEL | EETCFL X9 RbDTH S, ., F—X—1%, Lk
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¥l — T, rEYBMBOEYE RO CHBICTELIATH S,
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There is an important distinction in natural ecologies between two kinds of edges:
boundaries and borders. Borders are porous edges, boundaries are not. The boundary is a
limit beyond which a particular species must not stray or, conversely, which it guards as
do packs of wolves by marking to tell others to Keep Out! Whereas the border is an edge
where different groups interact: for instance, where shoreline of a lake meets solid land
is an active zone of exchange where organisms find and feed off other organisms.

This ecological difference marks human communities too. ...

(Richard Sennett, Building and Dwelling: Ethics for the City, 2018. Adapted in part)
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The answer, 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.



