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I. Please read the following sentences and answer the question. 

Winston Churchill was sitting at his desk, working on his epic about World War II, when his private secretary entered the room. Churchill had 

reached the Blitz - the German air strikes against London. His staff of researchers had earlier produced a 150-page brief on raids. The secretary 

had been asked to cut it down to about two and a half pages and, after having “worked like stink,” he could now proudly hand over the condensed 

version. Churchill took out his red pen and started to edit. “All my sloppy sentences were tightened up and all my useless adjectives obliterated,” 

the secretary tells us in a documentary made about 50 years later (Bennet 1992). In the midst of it all, Churchill said gently, “I hope you don’t 

mind me doing this?” The secretary answered, “Thank you, Sir - you are giving me a free lesson in writing plain English.” We should emulate 

Churchill by excluding every nonessential word. Professional writers do it that way. Brevity is an elementary rule of all writing, not only to save 

valuable publication space, but also because verbose writing obscures meaning and wastes the reader’s time and patience. And that is also the 

essence of the next basic rule. To convey information is above all a matter of logic and clarity. What you want to say should be so arranged that 

the reader can follow your argumentation step by step. Moreover, your sentences should be so clear and easily understood “that the reader forgets 

that he is reading and knows only that he is absorbing ideas” (Baker 1955). 

(Source: Björn Gustavii. How to Write and Illustrate a Scientific Paper. 3rd ed.; CAMBRIDGE UNIVERSITY PRESS: 2017, 1-2.) 

 

 Q1. What are the basic rules or important things of writing a manuscript (for example, scientific paper, etc.)?  

Please answer three things with “a word” from the above sentences. 

Ans. (1)                         (2)                          (3)                          

 

II. Please select the most appropriate law of basic science from the following choices for each sentence. 

A) This law is one of the basic laws of science. It states that the total energy of an isolated system remains constant. That is to say, energy can 

neither be created nor destroyed, but it can change form, for instance, light energy can be converted to electrical energy in photovoltaic 

generation, or can transfer from one object to another like a heat transfer. As a consequence of this law, it is obvious that a perpetual motion 

machine of the of the first kind cannot exist. In other words, no system without an external energy supply can deliver an unlimited amount 

of energy to its surroundings. 

B) This law states that the displacement produced by a force is directly proportional to the amount of force. Many materials obey this law as 

long as the force does not exceed the material’s elastic limit. Mathematically, we can write: F equals minus kx. Where F is the restoring 

force exerted by the spring on that end, k is the spring constant (N/m in SI units), and x is the displacement of the spring’s end from its 

equilibrium position. 

(Source: 臼井俊雄. 科学の知識と英語を身につける; ベレ出版, 2016) ※一部改変 

Choices: (1) Newton’s Law of Universal Gravitation, (2) Hooke’s Law, (3) Shell’s Law, (4) The Ideal Gas Law, (5) Ohm’s Law, 

(6) Joule’s First Law, (7) Coulomb’s Law, (8) Law of Conservation of Energy, (9) Stefan-Boltzmann Law, (10) Planck’s Law 

 

Ans. A)                          B)                           

 

III. Please select the most appropriate word or words in each bracket from the following choices. 

C) The human body (   i   ) of the nine major organ systems. 

D) Mobile phones (   ii   ) a wide variety of services such as telephony, email, Internet access, gaming and photography. 

E) When 1 calorie of heat (   iii   ) to 1 gram of water, the water’s temperature (   iv   ) 1 Celsius degree. 

F) Most materials (   v   ) when their temperature increases. 

(Source: 臼井俊雄. 教養としての理系の英語; ベレ出版, 2014) 

Choices: added, are, conducted, consists, equals, expand, form, has, have, indicate, indicates, is, is added, is conducted, observe, produce,  

radiate, rises, support, turn 

 

Ans. i)                    ii)                   iii)                    iv)                    v)                     
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IV. Please read the following passage and answer the following questions. 

 

It’s an easy question: how much water do you have for breakfast? You might think you have none. Then you might remember that, of course, 

there is water in your tea or coffee. And your milk. Isn’t there, technically, some water in that? So, you’re having at least 300-400mililitres. Right? 

 Let’s look a little closer. Take a normal – if slightly indulgent – breakfast in the US or UK. There is a cup of tea or coffee, a slice or two of toast, 

perhaps bacon and eggs, maybe a glass of milk, and possibly a little fruit as a nod to health and a leaner waistline. Now, what is that in water 

terms? Let’s start with coffee. Well, you might say, I like my coffee strong. There’s barely any water in there at all. Maybe...But what if I told 

you that in your tiny espresso there is 140 litres of water. Yes – 140 litres. You might think I was slightly deranged. But that is the ( A ) hidden in 

the coffee. That is the amount of water used in ( B ), producing, packaging and shipping the beans that make the coffee. Here is a simple example 

of what we mean by something’s cost in virtual water. It is, I am sure you will agree, rather a lot more water than you first thought. But it is just 

the tip of your breakfast’s virtual-water iceberg. 

  There’s the toast. Forty litres of water are expended to ( C ) that toast to your table. Per slice. That is the cost in water of making, transporting 

and finally toasting. An apple is 70 litres. The eggs are 120 litres. Throw in a glass of milk at 240 litres. And then there is the bacon, at 480 litres 

for one portion. In all, this full English breakfast has cost about ( D ) litres. That’s a little over a cubic metre of water. If you find it hard to imagine 

a cubic metre of water, imagine a full bathtub. Now imagine ( E ) baths. Full. That is the cost of your breakfast in water. 

“litres”means the same as “liter” 

(Source: Tony Allan, “virtual water” 2011, Chapter 1 p.15-16, I.B.TAURIS) 

 

 

Question 1  Which of the following is the appropriate word in ( A )? Please circle a correct answer. 

 

1. salt water  2. virtual water  3. freshwater  4. irrigation water  5. tap water 

 

Question 2  Which of the following is the appropriate word in ( B )? Please circle a correct answer. 

 

1. growing  2. consumption  3. evapotranspiration  4. seeping into ground  5. cultivating 

 

Question 3  Which of the following is the appropriate word in ( C )? Please circle a correct answer. 

 

1. take away  2. put on  3.eat  4. leave  5. bring 

 

Question 4  Which of the following is the appropriate word in ( D )? Please circle a correct answer. 

This breakfast includes a cup of espresso coffee, a slice of toast, an apple, eggs, a glass of milk, and bacons. 

 

1. 140    2. 910    3. 950    4. 1090    5. 1200 

 

Question 4  Which of the following is the appropriate word in ( E )? Please circle a correct answer. 

The volume of a bathtub is assumed to be 360 litres. 

 

1. a half of   2. one    3. two     4. three     5. four 
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1. Please choose one question among 2 questions and answer it. 

 

(1) Water harvesting is an effective way to collect water for agricultural purpose. Please describe 

how water harvesting can be implemented in your area. 

 

(2) In arid and semi-arid regions, minimizing the amount of irrigation water is vital as agricultural 

water is limited. Please describe your idea how to minimize the amount of irrigation water to crops. 
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Ⅰ. 衛星画像データを用いた土地被覆図の分類について（1）２つ以上の手法を挙げ，（2）その詳細につ

いて解説せよ． 

 

Ⅱ. 衛星画像やUAV空撮画像の（1）長所・短所を挙げ，（2）複合的に用いた有用な解析の可能性の具

体例を述べよ． 

 

Ⅲ．DEMファイルを利用した（1）環境分析方法を１つ挙げ，（2）DEM以外の必要パラメータと，（3）

演算方程式などのプロセスと，（4）出力データの内容について説明せよ． 
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Question 1. Select the word that fits in the blanks (A) ~ (D) and the blanks [ 1 ] ~ [ 6 ] of the following sentences from the 

respective options. 

 

Ecosystem services are the benefits provided by ecosystems.  

omission of middle part of a text 

( A ) Services: The quantity of ( A ) ecosystem services such as food, water, and timber used by [ 1 ], often more rapidly than population growth although 

generally slower than economic growth, during the second half of the twentieth century. And it continues to grow. In a number of cases, ( A ) services 

are being used at unsustainable rates. 

The growing human use has been made possible by a combination of substantial increases in the absolute amount of some services produced by 

ecosystems and an increase in the fraction used by humans. World population doubled between 1960 and 2000, from [ 2 ], and the global economy 

increased more than sixfold. During this time, food production increased by roughly two-and-a-half times (a 160% increase in food production between 

1961 and 2003), [ 3 ], wood harvests for pulp and paper tripled, and timber production increased by nearly 60% (C9.ES, C9.2.2, S7, C7.2.3, C8.1).  

omission of middle part of a text 

( B ) Services: Humans have substantially altered ( B ) services such as disease and climate regulation by modifying the ecosystem providing the service 

and, in the case of waste processing services, by exceeding the capabilities of ecosystems to provide the service. 

Most changes to ( B ) services are inadvertent results of actions taken to enhance the supply of ( A ) services. Humans have substantially modified the 

climate regulation service of ecosystems—first through land use changes that contributed to increases in the amount of [ 4 ] such as methane and nitrous 

oxide in the atmosphere and more recently by increasing the sequestration of carbon dioxide (although ecosystems remain a net source of methane and 

nitrous oxide). 

omission of middle part of a text 

( C ) services are those that are necessary for the production of all other ecosystem services. They differ from ( A ), ( B ), and ( D ) services in that their 

impacts on people are often indirect or occur over a very long time, whereas changes in the other categories have relatively direct and short-term impacts 

on people. (Some services, like erosion regulation, can be categorized as both a ( C ) and a ( B ) service, depending on the time scale and immediacy of 

their impact on people.) 

omission of middle part of a text 

( D ) Services: Although the use of ( D ) services has continued to grow, the capability of ecosystems to provide ( D ) benefits has been significantly 

diminished in the past century (C17). Human cultures are strongly influenced by ecosystems, and ecosystem change can have a significant impact on 

cultural identity and social stability. Human cultures, knowledge systems, [ 5 ] (such as aesthetic enjoyment, [ 6 ]) have always been influenced and 

shaped by the nature of the ecosystem and ecosystem conditions. 

 

Blank (A) ~ (D) options 

Cultural Environmental Humanity Provisioning Regulating Supporting 

 

Answer 

(A)                     (B)                     (C)                     (D)                   

 

Blank [ 1 ] ~ [ 6 ] options 

(a) 3 billion to 6 billion people (b) carbon dioxide and other greenhouse gases 

(c) humans increased rapidly (d) recreation, artistic and spiritual fulfillment, and intellectual development 

(e) religions, heritage values, social interactions, and the linked 

amenity services 

(f) water use doubled 

 

Answer the alphabet with (a)~(f)   

[ 1 ]              [ 2 ]               [ 3 ]               [ 4 ]               [ 5 ]               [ 6 ]           

 

Reference: Millennium Ecosystem Assessment Board, Ecosystems and Human Well-being: Synthesis, ISBN:1-59726-040-1 

   p.39-46, 2005, Island Press  
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Question 2. Please put the most appropriate word in each bracket. 

The (   A   ) is the third planet from the (   B   ) and the fifth largest of the planets in the solar system in terms of size and mass, which 

is smaller than the four gas giants, Jupiter, Saturn, Uranus and Neptune, but larger than the three other terrestrial planets, Mercury, Mars and 

Venus. It has an equatorial diameter of 12,756 km, an average density 5.5 times that of water, and is believed to have formed about 4.6 billion 

years ago. It gravitationally interacts with other celestial objects in space, especially the (   B   ) and (   C   ), and orbits between Venus 

and Mars at an average distance of 149.6 million km from the (   B   ). The (   A   )’s axis of rotation is tilted 23.4 ° away from the 

perpendicular of its orbital plane, producing seasonal variations on the planet’s surface with a period of one tropical year (365.24 solar days). 

The (   C   ) is the (   A   )’s only natural satellite. Its gravitational interaction with the (   A   ) stimulates ocean tides, stabilizes the 

(   A   )’s axial tilt, and gradually slows the planet’s rotation. The (   A   )’s atmosphere consists of 78 % (   D   ) , 21 % (   E   ) 

and 1 % other gases such as argon, carbon dioxide, water vapor, hydrogen, helium, neon, and xenon. 

(Source: 臼井俊雄. 科学の知識と英語を身につける; ベレ出版, 2016) 

 

Ans. A)                   B)                   C)                   D)                   E)                    

 

Question 3. Please put the most appropriate verb in the following brackets. 

1) The pH (   F   ) a logarithmic scale for expressing the acidity or alkalinity of a solution. 

2) All hot objects (   G   ) heat to the surroundings by infrared radiation. 

3) Plants (   H   ) the three essential minerals of nitrates, phosphates and potassium.. 

(Source: 臼井俊雄. 教養としての理系の英語; ベレ出版, 2014) 

 

Ans. F)                      G)                      H)                       

 

Question 4. Please introduce your home country in English (100-200 words), for example, history, culture, agriculture, food, and so on. 
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次の問のなかから３つを選択して答えよ。解答する問のカッコ内に○を付けること。 

（ ）問１ 農業水利施設の設計に用いられる性能設計と仕様設計について説明するとともに，それぞれの利点と欠点を述べよ。 

（ ）問２ 農業水利施設の機能診断とストックマネジメントについてそれぞれ説明せよ。 

（ ）問３ ベルヌーイの定理からトリチェリーの定理を求めよ。ただし，図を記し使用する記号や文字を定義すること。 

（ ）問４ 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。 
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Ⅰ. (1) 日本において入手可能である DEMデータの種類とその特徴について述べ， 

(2) DEMも用いた具体的な解析例を 1例挙げて解説せよ． 

 

Ⅱ. 衛星や UAV 空撮画像から算出される植生指数に関して，（1）その算出の前提条件や算出方法について解説し，（2）それぞれ

の利点および活用方法について説明せよ． 

 

Ⅲ．(1) 広域生態環境情報として現地調査から得られるベクターデータの一例を示し， 

（2）そのベクターデータと既存ラスターデータを用いた空間解析の具体例を挙げて解説せよ． 
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問 1. 水田の用水計画を策定する際に必要とされる純用水量について，その構成要素を挙げ，それぞれの要素について説明せよ。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

問 2. 水田や畑地における洪水防止機能について述べよ。 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

問 3. 近年の気候変動が畑地の水収支に及ぼす影響について，考えられる事項を挙げ，その対策について述べよ。 
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Question)  

Please describe the difference between ‘Conventional Farming’ and ‘Sustainable Farming’.  

Additionally, please explain what ‘Sustainable Farming’ is. 

慣行農法と持続的農法との違いを述べよ。持続的農法にはどのような内容を含むか記述してください。 

 

Answer) 
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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） 

（                 ）（                 ）（                 ） 

（                 ）（                 ） 

農業ロボットの研究課題（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，センサー，アクチュエータ，認識，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, sensor, actuator, recognition, control, programming, AI, IoT 

 

 

   

 

 

 

 

 

 

3. 農業ロボットが果物を認識して収穫するフローチャートを簡単に描きなさい（または，言葉で説明しなさい）． 

Briefly draw a flow chart (or explain in words) for an agricultural robot to recognize and harvest fruits. 

 

< flow chart > 

 

 

 

 

 

 

 

 

 

 

 

 


