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I. 次の文章の括弧 i ～vii に入る語句を下の選択肢より選べ。 

 

Newton's Laws of motion are three fundamental laws of classical physics. The first states that a body continues in a state of [  i  ] or 

[  ii  ] motion in a straight line [  iii  ] it is acted on by an external forces. The second states that the rate of change of [  iv  ] of a moving 

body is proportional to the [  v  ] acting to produce the change. The third states that if one body exerts a force on another, there is an [  vi  ] 

and [  vii  ] force (or reaction) exerts by the second body on the first. 

(Source: Oxford Dictionary アプリ版 Ver.15.0.928.928,MobiSystem, Inc.,2023) 

<選択肢>  driving / equal / force / if / moment / momentum / opportunity / opposite / rest / solid / though 

 / uniform / unless / velocity 

  

解答欄: (i)                        (ii)                        (iii)                         

 

    (iv)                        (v)                        (vi)                        (vii)                         

 

II. 次の文章の括弧 i ～viii に入る適切な用語を英語で答えよ。 

A)  [  i  ], according to the English dictionary, is "what your boss puts on you when he wants you to do more work," and the physical 

definition is "the force of an object divided by the [  ii  ] with which it is making contact. 

(Source: Everything You Know About Physics, D.Orange and G.Stebben, p.15, Pocket Books, 1999) 

 

解答欄: (i)                        (ii)                         

 

B)  [  iii  ], a monk of the Heian period, is said to have built a number of irrigation ponds, dug canals and disseminated improved farming 

technologies. He also made good efforts in welfare fields such as distributing medicines and taking care of people. [  iv  ] was so versatile 

that he was also a monk of the same period, but also a scholar, a poet, a calligrapher, and a civil engineer. His repair of Mannoike, an 

irrigation pond in Kagawa Prefecture, is well known.               

(Source: Heritage of Land Development, Shin Nogyodoboku Rekishi Kenkyu-kai, p.55, Maruzen 2004) 

 

解答欄: (iii)                        (iv)                         

 

C)  The position of field observed reference data are usually determined using [  v  ] which is abbreviated as GPS. Originally developed 

for defense purposes, the U.S. GPS includes a group of 24 [  vi  ] rotating around the Earth in precisely known orbits. 

(Source: Principles of Agricultural Engineering 5th ed., A.M.Michael and T.P.Ojha, p.1059, Jain Brothers, 2018)  

                 

解答欄: (v)                        (vi)                         

 

D)  [  vii  ] is a powerful motor vehicle with large rear wheels, used chiefly on farms for hauling equipment and trailers. [  viii  ] harvester 

is an agricultural machine that reaps, threshes, and cleans a cereal crop in one operation. 

          (Source: Oxford Dictionary アプリ版 Ver.15.0.928.928,MobiSystem,Inc.,2023) 

                 

解答欄: (vii)                        (viii)                         
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III. 次の文章を読んで下の問 1～5 に英語で答えよ。 

 

From blue to purple, red and pink, hydrangea plants paint a spectrum of color during Japan's rainy season of late spring to early summer. 

The Mainichi Shimbun spoke with a researcher to understand what causes their variations. 

     Due to their color-changing characteristic, hydrangeas can symbolize fickleness in the "language of flowers," or (1)floriography. The 

original species grown in Japan were blue. The reddish varieties are thought to have appeared due to selective breeding in Europe. 

     "The main factor is the acidity of the soil. The color changes depending on the amount of aluminum permeating the soil," explained Aichi 

Institute of Technology professor Kumi Yoshida, a specialist in natural products chemistry. 

     According to Yoshida, pigments called anthocyanins are dissolved in vacuoles, a type of organelle within the cells of the plants' sepals (the 

part which look like large petals). The pigments, also present in blueberries and other plants, become the basis for other hues such as reds and 

purples. They combine with aluminum in the soil to create blue tones. 

     If the soil is acidic, aluminum dissolves into water and is taken into the plants through their roots. Therefore, acidic soil leads to hydrangeas 

with bluish sepals. As this does not occur in plants grown in neutral or alkaline soils, sepals will appear in tones of pink, red or purple. 

     All of this was well-known. What remains mysterious are the subtle differences in color within the same plant grown in the same place. 

Moreover, why do some plants have sepals which slightly differ in shade individually? 

     Research by Yoshida in 2020 concluded that sepal color differs at the cellular level. Under the microscope, even cells adjacent to each other 

were not uniform in color. "The overall color is determined by a collection of tiny points of different colors, like a (2)pointillistic painting," said 

the professor. 

     It remains unknown why the colors vary even if the plants' genes and growing environments are almost exactly the same. Factors such as 

very slight differences in the amount of aluminum dissolved in the vacuoles are thought in play, but the mystery continues. 

*hydrangea: アジサイ， vacuole: 液胞， sepal: がく， petal: 花弁                     (Source: The Mainichi, June 11, 2023) 

 

問 1.  下線部(1)の floriography を英語 4 語で言い替えよ。（定冠詞を含む）解答欄:                                   

 

問 2.  次の(a)～(e)の語句を並べかえて文を完成せよ。空欄にアルファベットで答えよ。 

 

The pointillistic painting is                                                            . 

(a) very small dots of color   (b) in which  (c) are used to   (d) a style of painting   (e) build up the picture 

 

問 3.  色に関する意味を持たない単語を選択肢より選び丸で囲め。 

 

<選択肢>  hue / pict / shade / tint / tone 

 

問 4.  日本に古くからある多くの土壌の酸性度は何だったと考えるか。またなぜそう考えるか。 

 

     解答欄:                                                                                                   

 

                                                                                                          

 

問 5.  アジサイの花はなぜ違った色になるのか。 

 

     解答欄:                                                                                                   
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Ⅳ. 次の文章のなかにある［1］から［8］に入る適切な語句を選択肢より選べ。ただし，選択肢は重複して使用してはならない。 

 

4.1 A Virtual world 

THE INITIAL SEED FROM WHICH WATER FOOTPRINT approaches have grown was planted in the early 1990s by Tony Allan, a prize-

winning expert on water and international relations, now Professor Emeritus at King's College, London. Allan was trying to understand why the 

countries of the Middle East - one of the ［ 1 ］and geopolitically fractious places on the planet - had avoided war over the region's shrinking 

water resources. He realised that they had resolved the potentially crippling problems caused by a lack of ［ 2 ］simply by importing 

agricultural produce. Food security in the Middle East was therefore made possible by use of ［ 3 ］and aquifers in other parts of the world. 

Allan coined the term 'virtual water' to describe this (other researchers have since used alternative terms such as embedded or shadow water to 

describe the same effect). 

While Tony Allan was examining the implications of water use (or lack thereof) in the Middle East, other researchers had begun to develop 

methods for ［ 4 ］ on Earth's biosphere. The first ecological footprints were published in the 1990s. These sought to equate multiple human 

demands for natural resources to standardised units of measurement called ［ 5 ］. The calculations of ecological footprints took account of 

the land needed to produce ［ 6 ］; the space for accommodating buildings and roads which were essential to distribution of products; and 

impacts on ecosystems especially from waste and pollution. Ecological footprint calculations weren't able to satisfactorily account for water use 

though. 

4.2 The numbers game 

Into this gap stepped Arken Hoekstra, a professor at the University of Twente, and his PhD student, Ashok Chapagain (one of your authors). 

Hoekstra and Chapagain realised that it was possible to quantify the virtual water content of different products. From this, they began to calculate 

flows of virtual water between nations as a result of global trade. Based on these virtual water flows, they created a new measure of water use. 

The called this new measure the 'Water Footprint'. 

Hoekstra and his team defined the Water Footprint as a spatially and temporally explicit indicator of ［ 7 ］, measured over each phase of 

the production process and value chain. In other words, the Water Footprint of a product is the total volume of freshwater that is used to produce 

the goods and services consumed by an individual, company or nation. In its simplest form, a Water Footprint is normally expressed in litres or 

cubic metres of water over a defined period of time.  

Initially all the Water Footprint accounts compiled by Hoekstra and Chapagain were based on publicly available data on ［ 8 ］. 

Source：David Tickner, Ashok Kumar Chapagain, 2015, Water Footprint Assessment, pp. 25-26, Routledge. 

 

選択肢 

(a) freshwater consumption    (b) Global Hectares    (c) hydrology, climate and agricultural water use 

(d) most hydrologically stressed    (e) quantifying the impacts of human consumption    (f) rainfall and rivers, lakes    

(g) the resources necessary to meet human demands    (h) water for irrigation 

 

解答欄（各番号に入る語句をアルファベットで記入すること） 

[ 1 ]  

 

[ 2 ]  

[ 3 ]  

 

[ 4 ]  

[ 5 ]  

 

[ 6 ]  

[ 7 ]  

 

[ 8 ]  
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問．以下の問題より２つ選んで，下の空欄に解答しなさい．なお，選択した問題番号を必ず示すこと． 

(1) 鉄筋コンクリートが複合材料として成立する理由を答えなさい．また，鉄筋コンクリートの劣化の

うち，鉄筋の腐食に伴い発生するひび割れの発生メカニズムを説明しなさい． 

(2) 国土交通省では道路システムのデジタル・トランスフォーメーションを「xROAD」と名付け，その

取組みを推進している．「xROAD」の取組みを示し，その活用についてあなたの考えを述べなさい． 

(3) 設計供用期間とは何か答えなさい．また， レベル１地震動とレベル２地震動性について，設計供用

期間と作用の再現期間を踏まえて，その違いを説明しなさい． 

(4) 固有周期とは何か答えなさい．また，地震時の構造物の振動特性について，構造物の固有周期と地

震動の関係に注目して，説明しなさい． 

 

選択した問題番号：      

 

 

 

 

 

 

 

 

 

 

 

  

選択した問題番号：      
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次の問のなかから 2つを選択して解答しなさい。 

問１ 等価粗度係数をもとめる公式を導きなさい。ただし，図を記し使用する記号や文字を定義すること。 

問２ 直角三角堰の流量公式を導きなさい。ただし，図を記し使用する記号や文字を定義すること。 

問３ 農村地域では様々な水質項目で水環境が評価される。物理指標，化学指標，生物指標に使用される代表的な水質項目を説明

しなさい。 
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1. 農業ロボットを 5 つ挙げなさい． 

また産業用ロボットと比較して，農業ロボットにはどのような課題があるかを説明しなさい． 

Answer 5 agricultural robot names, and research subjects for agricultural robots compared to industrial robots. 

農業ロボット（Names of 5 agricultural robots） 

（                 ）（                 ）（                 ） 

（                 ）（                 ） 

農業ロボットの課題（Research subjects for agricultural robots compared to industrial robots）： 

 

   

 

  

   

 

 

 

2. 次のキーワードを全て用いて，農業ロボットの説明をしなさい． 

キーワード：農業ロボット，アクチュエータ，コンピュータビジョン，制御，プログラミング，AI，IoT 

Please explain the agricultural robot using all of the following keywords. 

Keywords: agricultural robot, actuator, computer vision, control, programming, AI, IoT 

 

 

   

 

 

 

 

 

 

3. 農業ロボットがトマトを認識して収穫するフローチャートを描きなさい． 

Draw a flowchart for the agricultural robot to recognize and harvest tomatoes. 

 

< flow chart > 
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 河川及び流域におけるミクロプラスティック汚染の実態と生態系に及ぼす影響について述べよ。 

Please describe about microplastic pollution in rivers and watersheds and its effects on ecology. 
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I. 次の各文章の括弧 i ～ x に入る最適な用語を下の選択肢群より選び解答欄に記入せよ。 

 

A)  The three states of water are ice as a solid, water as a liquid, and water vapor as a gas. When the temperature is [  i  ] 

under a certain pressure, the water changes from ice to water and from water to water vapor. The former change is called 

[  ii  ] and the latter change is called [  iii  ]. 

B)  Earthquake is described as “a sudden violent [  iv  ] of the ground, typically causing great destruction, as a result of 

movements within the earth's crust or [  v  ] action.” 

(Source: Oxford Dictionary アプリ版 Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

C)  Bernoulli's theorem is the theorem that energy is conserved along a single [  vi  ] in the [  vii  ] flow of a perfect 

fluid, i.e., a fluid that is not [  viii  ]. Expressed simply in terms of hydraulic head, meaning energy per unit [  ix  ], 

we can say that the sum of velocity, [  x  ], and position hydraulic head is constant everywhere. 

 

<選択肢>  condensation / decreased / evaporation / force / increased / melting / opposite / pressure / rapid / shaking / 

smooth / solid / steady / streamline / uniform / velocity / viscous / volcanic / volume / weight 

  

解答欄: (i)                        (ii)                        (iii)                         

 

    (iv)                        (v)                        (vi)                        (vii)                         

 

    (viii)                        (ix)                        (x)                         

 

 

II. 次の各文章の括弧 i ～ viii に入る適切な用語を英語で答えよ。解答は下の解答欄に記入せよ。 

 

A)  Pythagoras’ theorem is described as “a theorem attributed to Pythagoras that the square on the hypotenuse of a right-

angled [  i  ] is equal in area to the [  ii  ] of the squares on the other two sides.” 

(Source: Oxford Dictionary アプリ版 Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

B)  [  iii  ] is described as “the upper layer of earth in which plants grow, a black or dark brown material typically 

consisting of a mixture of organic remains, clay, and rock particles.” 

(Source: Oxford Dictionary アプリ版 Ver.15.4.1064.1064, MobiSystem, Inc., 2024) 

C)  Modern agriculture generally refers to agriculture that aims to increase [  iv  ] through the massive use of chemical 

[  v  ] and pesticides, large-scale production, and [  vi  ]. 

D)  [  vii  ] Information System, or GIS for short, is a technology that comprehensively manages, processes, and visually 

displays data with location-related information ([  viii  ] data) using geographic location as a clue(*), enabling 

advanced analysis and rapid decision making. 

 

解答欄: (i)                        (ii)                        (iii)                         

 

    (iv)                        (v)                        (vi)                        (vii)                         

 

    (viii)                         
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III. 次の文章を読んで下の問 1～6に英語で答えよ。 

 

It feels like good to turn your face to the sun. And no wonder. (1)We and all other living beings are powered by energy captured from 

sunlight, which flows through humans and other organisms and then disperses out into space, never to come our way again. We and all other 

inhabitants of Earth live suspended in the great stream of solar energy. So ecology operates by the inescapable laws of energy. 

Only two sources of energy power the metabolism of living cells: sunlight received by some bacteria, some protists, and most plants, and 

certain kinds of chemical energy: sugars and other carbon compounds are energy sources for animals, plants, protists, and bacteria. Certain special 

bacteria draw energy from hydrogen and some other chemicals, but heat, radioactivity, electromagnetism, sound waves, and other kinds of energy 

cannot power any life form. 

When humans tap fossil-fuel energy, we're using a limited supply of solar energy stored by living organisms in the distant geological past. 

Nuclear power, which harnesses the purely physical process of nuclear fission to provide a small portion of our electricity, theoretically makes it 

possible to escape dependence on the sun. In the long term, use of nuclear power is unlikely because it is much more expensive than fossil-fuel 

power, and without subsidies it cannot even compete economically with renewable energy from solar and wind power --- and of course it exposes 

us to the risk of catastrophic accidents and creates radioactive wastes with grave health dangers. 

Until the twentieth century, we had an easy definition of energy: the capacity to do "work," like running a machine or moving objects 

around. But the modern physics of energy and subatomic particles has presented us with a world both startling and mystifying. All seemingly 

solid objects, we know now, are mostly empty space. The incredibly small protons, neutrons, and electrons that make up matter are separated by 

vast distances: if we imagine an atom's nucleus greatly enlarged, to a millimeter in diameter (less than a sixteenth of an inch), the outer electrons 

of that atom would be the length of a football field away. Whirling around so fast that they present apparently solid surfaces of leaves, bodies, or 

rocks these particles are themselves constituted of subparticles whose masses are only vibrate the air and our eardrums. Sometimes subatomic 

entities have the character of a particle (a little lump), but at other times they act like a wave (of light, for instance). a 

                        (Source: Ecology A Pocket Guide, Earnest Callenbach, University California Press, 1998) 

 

問 1.  下線部(1)を本文中ではどのように言い代えているか英単語 4語で答えよ。 

 

解答欄:                                                 

 

問 2.  細胞の代謝に必要なエネルギー源を何と何と述べているか英語で答えよ。 

 

          解答欄:                             and                                                        

 

問 3.  次の(a)～(f)の語句を並べかえて文を完成せよ。空欄にアルファベットで答えよ。 

 

The author states that nuclear power                                                                         . 

(a) because  (b) commercially  (c) of  (d) public  (e) support  (f) viable 

 

問 4.  数十年前までエネルギーをどのように定義していたと述べているか英単語 5語で答えよ。 

 

     the                                                 

 

問 5.  素粒子は何と何の性質を併せ持つと述べているか英語で答えよ。 

 

          解答欄:                             ,                                
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IV. Choose the appropriate word or phrase from the options  A  to  J  in the following sentence. However, the options must not be used in duplicate. 

次の文章のなかにある A から J に入る適切な語句を選択肢より選べ。ただし，選択肢は重複して使用してはならない。 

 

Climate-smart agriculture is an approach that seeks to address this triple challenge of food security, climate change adaptation and climate change 

  A  in an integrated way (FAO, 2013). It pursues three main objectives, the so-called CSA pillars:  

• CSA Pillar 1: Sustainably  B  agricultural productivity and incomes 

• CSA Pillar 2: Adapting and building  C  to climate change  

• CSA Pillar 3: Reducing and/or removing  D  emissions, where possible  

From the early stages of development of the CSA concept, it has been recognized that interventions in the food, agriculture and landuse sectors can 

create synergies between these three objectives,2 but may also involve trade-offs (FAO, 2009, 2010, 2013; Lipper et al., 2014). Interventions often focus 

on one specific objective, i.e. one of the CSA pillars, based on stakeholder interests and funding streams. However, it is important to analyse the impacts 

of such interventions on the other CSA pillars by means of measurable indicators, as this may reveal unintended negative effects ( E ), as well as 

opportunities to create synergies. Such assessments can support comparison of alternative intervention options and the selection of the option with the 

strongest outcomes for all three CSA pillars.  

This publication aims to improve the understanding of  F  and trade-offs in climate-smart agriculture and promote their   G  assessment in 

support of evidence-based CSA planning processes. It breaks down each CSA pillar into subsets of objectives, in order to provide a more nuanced picture 

of possible interlinkages between objectives within and across the pillars. The resulting matrix of relationships – along with ‘characterization sheets’, or 

descriptions for each relationship – provides a tool for the systematic screening of CSA interventions for potential synergies and trade-offs. The 

characterization sheets present indicators and metrics, as well as  H  and tools, which can be used for the assessment and evaluation of specific 

synergies and trade-offs at different scales, ranging from field to landscape to  I  scale. They also highlight enabling  J  factors – such as the 

presence of social networks or the adoption of new governance approaches – that are critical for enhancing a specific synergy or reducing a given trade-

off.3 The publication is intended as a resource for all actors engaged in the development of CSA strategies, plans and interventions, as well as for investors 

and financing institutions involved in CSA, and researchers working in this field. The ultimate objective is to support strategic decisions that enhance 

synergies and reduce trade-offs, so as to achieve better results for investments in climate-smart agriculture.  

Source: FAO. 2021.Synergies and trade-offs in climate-smart agriculture – An approach to systematic assessment. Rome.   

https://doi.org/10.4060/cb5243en, ISBN 978-92-5-134592-4 © FAO, 2021 

 

<Options>   

country, environment, greenhouse gas, increasing, methodologies, mitigation, resilience, synergies, systematic, trade-offs 

 

Your answers 

A:  B:  C:  D:  

E:  F:  G:  H:  

I:  J:    

 

 

 

 

 


