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Answer all the questionsof [ 1] — [4 ] below. Use a separate sheet for each question. Write the

question number on each sheet.

Those who want to answer the questions of [ 1 | — [ 3 ]in English are requested to refer the questions

marked with asterisks like “Question [ 1] *”.
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Question [ 1 ] * Give your opinion for what the following sentences argue in around 10 lines in
English.

PVEHEDRAMRIC & DGz 72 LA STV EX T,

Note:
Live Science: The scientific journal in which this article was published.

Source: _
LIVESCIENCE: https://www.livescience.com/space/ space-exploration/ nasa-plans-to-build-a-giant-
radio-telescope-on-the-dark-side-of-the-moon-heres-why J0—#R#kHL, WA,
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Question [ 2 ] * Give your opinion for what the following sentences argue in around 10 lines in
English.

FVEMEDBIRIC K DIFHZ 7 LIEA SHTWVIIEEEX T,

Note:
Toll: suffering or damage.
Noncommunicable diseases (NCDs): Chronic diseases caused by five major risk factors: tobacco use,

physical inactivity, the harmful use of alcohol, unhealthy diets and air pollution.

Source:

World Health Organization. (2021) WHO global air quality guidelines. Particulate matter (PMa.5 and
PMio), ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide. World Health Organization,
Geneva JO—HRERHE, HWE,
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Question [ 3 ] * Give your opinion for what the following sentences argue in around 10 lines in
English.

FEMEOBMRICK DR EZ LA STV zEEE T,

Note:

Zoonoses or zoonotic diseases: animal diseases that can be transmitted from animals to humans.
Devastation: damage and destruction.

Source:

Esposito et al., (2023) The Impact of Human Activities on Zoonotic Infection Transmissions. Animals,
13(10), 1646. X W —¥ T HE,
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Question [ 4 ] Select one of the following terms, explain it, and give your opinion in about 10 lines

in English. When you select two or more terms, the lower score will be used as your total score.

Blue carbon
Bioavailability of chemicals
Fossil fuel
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M (1] ~ME [8] o> bbb 5Ma@BRL, B2 L, ME[9] ~ME[15] D>
L b EEORERHEOMBELRY, a2 X, MEI LI 1O ERAKEZAY (EED
R, BRLUZMAEOESE2ZNThEATHIE (BEARIZ6KICRD), B,
M [1] ~FE [8] @ Hnh 6 ML EIZAEE LI-5E1E. REBOEWII G 5 o
BREZEFTRETD,

Choose five questions from Question [1] to Question [8], and choose one question of your supervisory
professor from Question [9] to Question [15]. Use a separate sheet (the back side is also available)
for each question (six answer sheets in total). Write the number of the selected question on each sheet.
When you answer more than six questions from Question [1] to Question [8], the five lower scores
will be totaled.

W (1] BAETHERARBREREGEYE CHLHEeBBEOMESCRE 2 LI TIZRET,
FEINCH T E DR BELRMEFRELITETE (TROZRWVWES), BFEIIEARS
EOTTEET (TROHZEGE) il v, B, BERRKIZ, #HTES (O~
@) ZHARR L., E LRI,

L. UFOEbL0RELTFS (D ) BETHD,
In+ (® ) HCl— (B ) +H.

Zn + 2NaOH + 2H.0 — (@ ) +He
KERIT, ZDbEWTIEEREE (B ) BEO (@, ) L5, TOHEIHIT, KE
PRV (D ) &L EmWY (® ) WD,
tmt (@ ) TRTHHN, TO_MA AN a LiEzh )T AOKER EKIGT
5E (@ ) DILEEAET 5,
gRiL, HBRPICEET 2B TLEOR T, B&ED (O ) WIRNTEL 7
ET 5, MR & FOsTHiX (@ ) ERET DN, ZEEEO (@ )
2 (@ ) KO REWEDTHAB, —JF, i (@ ) (@ ) L0/
XN OFHREE & VXSG LW, IBEEEE XL TFORSE T 5,

Cu+4HNO; — (@ ) +2 (® ) + 2H:20

7 v MIEBOBALE L LD, (B ) MDILEMTH D 7 v Ll U U LITEE
PRI T Cr3n 2 2 DM R E <, i (® ) FITHD, 7o LBRAT 2 TnA A
v ERIST 5 L EE T (© ) BTERT D0, T ORISOE O OBRIEET

(@ ) T o,
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A ER OB L B, AR TE (B ) . BEEEETE T

(© ) DA F U NEETHD, B~ B BA A idEy (O ) FITH
B0, LTORSEFIF L, KEESHTe COD i, BEBRESN 2 EICLERAZ D,
MnOgs + (@0 ) Ht+5e — Mn2t+4 (@ )

Question [1] The following text describes the properties and some chemical reactions
related to heavy metals, which are still serious environmental pollutants. In
parentheses, write the most appropriate chemical formula or word (if not underlined in
parentheses), number or number with plus/minus sign (if underlined in parentheses).
Indicate the numbers (D to @) on the answer sheet and answer the questions.

Zinc is an (D ) element that performs both of the following reactions.
n+ (@ ) HCl - (® ) +Hz
Zn +2NaOH + 2H0 — (@ ) +He
The oxidation number of mercury in the compound is almost always (& or
( ). Its chlorides include (@ ), which is less water-soluble, and
® ), which is more water-soluble.
Lead is also an (D ) element. Precipitation of (9 ) is produced by the

reaction between Pb2* and potassium chromate in the water solution.

Iron is the second most abundant metallic element in the earth's crust after the light
metal, (1 ). (@ ) is produced when iron reacts with dilute hydrochloric
acid and dilute sulfuric acid because the (@ ) of iron is bigger than that of
(@ ). In contrast, the (@ ) of copper is smaller than that of
@ ), therefore copper doesn’t react with dilute sulfuric acid. However, copper
reacts with concentrated nitric acid along with following chemical reaction.

Cu+4HNOs — (@ ) +2 (@ ) + 2H20

Chromium forms compounds with different oxidation numbers. Potassium

dichromate which has an oxidation number of (1 ) for chromium, tends to form
Cr3* in acid solution, therefore this compound acts as a strong (@® ). Chromate
ions react with lead ions to form insoluble salt, (© ). The oxidation number of
lead ion in this reaction is (@ ).

Manganese is another metallic element that exhibits a variety of oxidation states.
Mn compounds with oxidation number of (©® ) are stable in basic solutions, while
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(3) Explain in about 5 lines the mechanism by which the word @ causes a decrease in
atmospheric 61°N-NOs".

(4) In addition to the answer of question (3), the widespread use of automobiles may also
be a factor contributing to the recent decline in 815N-NOs3 to around 0%oe. Explain the

mechanism behind this in about 5 lines.

RHfE [4] LITOXEZRZHAT, (1) 286 (4) offvic&x k., (2) (3) (4) 1X&
BOBRLRTI &,

T4 v (CaHr) BB A L UL TREESE 256 DR RZROITRT, 2T,
AT CEEBIIRFSND L L, ZEXAPOERITRECEGE L2V ET D, T2, &
THVWAERE (m?) 33X TEREERE (0C. 1atm) CHELEE T 5,

-
[y

C4Hiyo + (@) Oz — (b) COsz + (c) H20 RN O]
(1) XOD@. ). (N ADEHE I BEENETNEZ X

(2)1m3 D CqHio Z5ERIRFET D 2O L ERm/NDZELKEITM m3 EFE L L 7272 L,
Z250E N2 23 80%., 02723 20% THER S LT D ERET D,

(3) 1m3®D CiH1o ZFARES D720, (2) TROLZERED 127 (FFFEL) ©
LR EHAVTRES 2, BREZOKEIZIELE T m3E 2 L, 72720, EERE
TIKRERITERS LW 5 & 38B 2 TKREKDOBEREITRR,

(4) (3) TRDIEBABEZOKIED COLEEIXMT% M. AEME 2 Hr TE A L

Question [4] Read the following text and answer the following questions (1) through

(4). For the questions (2), (3) and (4), show the calculation process.

Equation (1) is the chemical reaction equation when butane (C4H1o) is burned as the
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fuel gas. Here, we assume that mass is conserved before and after combustion, and that
nitrogen in the air is not involved in combustion. All volumes (m3) used here are the

values converted to standard conditions (0°C, 1 atm).
CsHio + (@) Oz — (b) COz + (c) H20 - O
(1) Answer the values for (a), (b), and (¢) in equation (D in integers or fractions.

(2) Calculate the minimum volume of air required to completely combust 1 m3 of C4Hjo.
Here, we assume that the air is composed of 80% Nz and 20% Oaz.

(3) In order to completely combust 1 m3 of C4H1o, 1.2 times the volume of air calculated
in question (2) was used. Calculate the total volume of gas after combustion. Here,
the volume of water vapor is excluded, assuming that the water vapor is condensed
under the standard conditions.

(4) Calculate the COz concentration of the gas after combustion that you calculated in

question (3) to two significant digits.

il

W [ 5] BRROER ZAWEICIKT 2EIZONT, BAGEZ H T T 10 /TRE THHA
pEA

Question [5] Explain the symbiosis between different organisms in nature with its

example in around 10 lines.

FIRE [ 6] B25% DNA (environmental DNA) O#EEE - Z OAMFREIZ BT A FHH.
Fla, FREZ 10 1TEE T X,

Question [6] Explain an overview of environmental DNA, its usage examples, benefits,

and challenges in biological surveys in about 10 lines.
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FIRE [ 7] M ORE L HEERSICETHUT OMWICE X L.

(1) T RTIHEOFNL, HEMOABTICHBNZREICLNE L SNLRETE (LB
BEHR) BLO ABICHALENILSDBRTRY 2%%FxHE WEER) 2ThThi
THBRO, TRILT CHEARICEY, MEORIZITITZEER O, A HMEBER: X,
O] DXL BEREYEBERVDINDLLOTHI L, B, —HOEMZDHL
ElsNDHuHRIT, WEERICITEZDRNBD LT D,

ThI=gh (Al), 722 (Ar), 8 (Fe). VUL (K), v F> (Mn),
=% (N), BFE (0), Fi¥E (3. LY (Se)

(2) Z7uva 7 4 )VOERKES THI TR T L0, BNELD & EHEWEIZRZIERR
BTV, TOHEMBEZ~ I R T LAOHEBENIZBIT2BEO LT S & BEEAMT
T 24TRRE CanBAY XL,

(3) HEo pH X, EHOELS BRI KREREELYHE 25, 2O pH BMET L7ZERIZ,
HERIF RN S HEREF~BHEEINDDEBA 4 A FrDEL LN, £
OB (BHDOA =X L) & &b SITEE THIARE X,

Question [7] Answer the following questions about plant nutrition and soil nutrients.

(1) From the elements listed below, select all of the nutrients that are relatively
abundant and necessary for plant growth (macronutrients) and those that are
essential for growth but required only in small amounts (micronutrients), and write
their element symbols on the answer sheet. When answering, indicate as
“macronutrients: O, A and micronutrients: X, [1” to clearly distinguish the two.
Note that elements required only by certain plants are not included in the

micronutrients.

Aluminium (Al), Argon (Ar), Iron (Fe), Potassium (K), Manganese (Mn),
Nitrogen (N), Oxygen (O), Sulphur (S), Selenium (Se)

(2) Magnesium, a component of chlorophyll, is more likely to show deficiency symptoms
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in older leaves than in younger leaves. Explain this phenomenon in relation to the
mobility of magnesium within plants in around 2 lines.

(8) Soil pH has a significant impact on nutrient absorption by plants. When soil pH
decreases, indicate which of the cations and anions is released from the surface of soil
particle into the soil solution, and explain the reason (release mezhanism) in around

3 lines.

fiRE [8] B¥iTZ, HADAALBEESHETAOHPHE (CTBLREHE) 0K 1 8%
EHTNAERBELEONLTWS, 770, ZHUCITBREIREE, HHFH, tHi%EIiZ L 5
BEHIZE EN2V, T LT, BLTORWIEZ XL,

(1) BECERTIREDRTAZ 2BELT, ThETOT ZABPEH S5 RER 2
REEEZ TN 2 TUANTHAE &,

(2) (1) THIF=ENETNDOREEENZBVTHRELR T X OHEHICE 542 REF8972
WMEYM OXI e — A ETITFEL TEL, ThEThOREFHITE D TEHMAEDNRE
TR A PHT IR A I =X LT NEN 5 TN THAE L,

Question [8] Greenhouse gas (GHG) emissions originating from agriculture, excluding
fuel combustion, land use, and land use change, are estimated to be approximately 10%
of global anthropogenic GHG emissions in terms of carbon dioxide.

(1) Answer two typical GHGs originating from agriculture and explain typical
agricultural activities which emit each of the GHGs within 2 lines, respectively.

(2) Answer typical microorganisms names (a generic name or a scientific name)
involving GHG emissions from agricultural activities listed in (1), respectively, and
explain the metabolic mechanisms by which each of the microorganisms emits the
GHG in each agricultural activity within 5 lines.
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I (9] (B &)
N %@ﬁiﬁé’ﬁo&@fﬁ%ﬁggi (NO3+NOz, NH4*) D434 F 7B K & £'

K RE - S TAH2EBICBWNWT, avZIx—varyXOEREENLLEHESED
WHEREEFEY, 10fTRE TR X,

Question [9] (Yu Umezawa)

Describe in about 10 lines the factors of contamination and the precautions
necessary to prevent them in the process of collecting, storing, and analyzing
sample water for analysis of Dissolved Inorganic Nitrogen (NOs'+NO3z, NH4*) in

aquatic ecosystems.

I [1 0] CRH#iE &H)
ANTALEWE IS J:Zﬂ’ﬂﬁééﬁu,\ DEBIZOWNT, 101TH

7
5
p
T

Question [10] (Madoka Ohji)
Explain the effects of the xenobiotics in the marine ecosystems in around 10

lines.

ME [1 1] (ZREXTE)

PLFORIWZETEZR I,

(1)2%5@1%285:@5%A@$*%wf TAKEE OBHRICER T 5B K kEE
WRNRE LT, av s V— NAOTKEFITEEFER T2 LMEDERIC L EENE
CAZERMBNTWS, EwRa 7 ) — MITKEEZBERSEDIA =A%
5 {TLAN CRABAE X,

(2) LB Z AT DBICKEZ 2T RITUT R 6B NI L% 3 25T, L Ehic
DWT 24T TRLAHE L.

Question [11] (Mitsunori Tarao)

Answer all of the following questions.

(1) A road subsidence incident due to the breaking of a sewer occurred in Yashio city,
Saitama prefecture, on 28 January 2025. It is known that concrete sewers, which
have been in use for yea.rs, are corroded by microbial activities. Explain the
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mechanism by which microorganisms corrode concrete sewers within 5 lines.
(2) Answer three matters to keep in mind when using a centrifuge. Explain each within

3 lines.

fRE [1 2] (REFFH)

UTOREENRD 3 &RV, ThLh 3ITRE THAT X,
EEIESRES TR NIRRT 28R R E ARG
T =a—4Hik TANE =Ny Tk

Question [12] (Kazuhide Matsuda)
Select three of the following terms and explain each of them in around 3 lines,

respectively.
eddy correlation method relaxed eddy accumulation method
aerodynamic gradient method denuder method filter pack method

RIEE [ 1 3] OKIETF)
LLTFD 5 SDOBEFAZEIZOWT, TNREN 5 TRED B AR CHART X,

(1) combined sewer overflow

(2) dissolved phase

(3) Henry’s law constant

(4) linear alkylbenzene sulfonates
(5) reversed phase chromatography

A9RE [13] (Kaoruko Mizukawa)
Explain the following 5 technical terms in around 7 lines, respectively.

(1) combined sewer overflow
(2) dissolved phase
(3) Henry's law constant

(4) linear alkylbenzene sulfonates
(5) reversed phase chromatography
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MiRE [14] (BE R)
PITFAD 1 o%BO, 8THRE CMREAY X,
1) HERHAEOBELYE CTh D KBOBENNEITS L X OREAL., HIFEDHE & EiE
FMOED bR~ X, |
2) KEHEOENAMZ 225G/ a AOBERELITI LE, LOL Y RAICERL
TEBHRER & W 54T 5 &R X,

Question [14] Jzumi Watanabe)

Select one of the following and answer in about 8 lines.

1) Explain the points to be considered when conducting environmental analysis of
mercury, a global pollutant, from the standpoints of analytical technique and
ecological assessment. '

2) When conducting environmental surveys of chromium including hexavalent
chromium, which is highly water-soluble, what points should be taken into
consideration when collecting samples and conducting data analysis?

RIRE (15) (B2 )
UUTFo (1) ~ (2) omAIcEz &
(1) EWolEl Bk LBEnEahET3~44T AT L,

(2) TOD ~ ®OHENG 1 DR, 5~61T TiAE X,
D BWBIEIC X BRHE T
@ Wk DERMELEY
@ WAKBRE T M DIEE
@ HEMITRIT B A L DB L 2 O
® BIENICI T B YA AR DSNE S F

Question (15] (Makoto Watanabe)

Answer both of following questions (1) - (2).

(1) Explain acclimation and adaptations of living organisms in 3-4 lines.

(2) Select one term from the following terms (1)—(5), and explain it in 5-6 lines.

) Measurement of sap flow using thermal dissipation method
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Biogenic volatile organic compounds

Plant response to waterlogged environments

Effects of ozone on plants and plant defense responses to ozone
Vertical distribution of photosynthetic capacity within tree canopies


















