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less than one space for every three children of the same age. These statistics are disturbing and 

reveal the number of parents struggling to find sufficient child care. There are serious mental 

health consequences for those in under-resourced areas. 

Canadian provincial and federal governments have been quick to respond to the child-care 

demand of front-line workers during the COVID-19 crisis. Several Canadian provinces have 

provided emergency child-care centers for those in need, limiting numbers and taking special 

precautions to stick to social distancing protocols. 

*Trudeau's government has also committed $2 million to supplement *the Canadian Child

Benefit for qualifying parents. The former efforts are formidable in their immediate impact. 

(s) The latter's, questionable. Federal funds can help replace lost wages and allow parents not to

work while caring for their children during this time, but money cannot help parents hire 

caregivers while working from home, given social distancing and isolation measures. 

注

間1 (ア）～（ウ）に入る最も適切な語句を下より選び，解答欄に書きなさい。 語

形を変える必要がある場合は正しい語形にして書きなさい。

come off I search for I do with / care for I keep in 

問 2 下線部 (1) を日本語に訳しなさい。

問3 下線部(2)は具体的にどのようなことを意味しているか，説明しなさい。

問4 下線部 (3) の（

欄に書きなさい。

）内の語句を文脈に合うように適切な順序に並び替え，解答

問5 下線部(4)は本文中でどのような地域と定義されているか，具体的に説明しな

さい。

問 6 下線部 (5) に関して，筆者はなぜそのように考えるのか，理由を説明しなさい。
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（Adapted from "Working parents dealing with coronavirus quarantines will face psychological 
challenges" by Marisa Young,Copyright©2020 The Conversation Media Group Ltd 一部改変）

quarantine (伝染病予防のための）隔離状態

Trudeauトルドー（カナダの首相）

the Canadian Child Benefit (カナダの）児童手当

5



6



But it is also true that desegregation accelerated a trend towards (D) teacher (E) 

standards that continued to disproportionately affect African-Americans. When North Carolina 

raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was 

associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982. 

While higher teacher accreditation requirements reduce the number of black teachers, they 

have done little for students of any ethnicity: teacher licensing test scores are weakly related to 

outcomes for students. That helps to explain why Mr. Hanushek found ( F ) in average 

test scores for American 17-year-olds tested between 1987 and 2017, and no further progress in 

closing the black-white test gap since the 1980s. The legacy of a discriminatory response to 

desegregation continues a half-century on, with limited benefit to children. 

注

the Civil Rights Act 公民権法 desegregation 人種差別廃止

apartheid アパルトヘイト（人種差別政策）

Confederacy 南部連合（南北戦争時にアメリカから脱退した南部1 1 小卜Iによる国家）

accreditation 認定

問1 下線部(A)は具体的にどのようなことを意味しているか，説明しなさい。

問2 ( B )に入る最も適切な語を以下から選び記号で答えなさい。

ア positive イ negative ウ superficial エ essential

問 3 下線部 (C) はどのような story か，140 字から 180 字程度で説明しなさい。

問4 ( D )( E )に入る最も適切な語の組み合わせを以下から選び記号で答え

なさい。

ア (D) greater - (E) moral イ (D) lower - (E) moral

ウ (D) greater - (E) nationality エ (D) lower - (E) nationality

オ (D) greater - (E) certification 力 (D) lower - (E) certification

問5 ( F )に入る最も適切な語句を以下から選び記号で答えなさい。

ア significant gains

ウ significant decrease

ィ
・ ・

no s1gn1ficant gains 

工 no significant decrease 

7

（Adapted from "Why America lost so many of its black teachers" by BY C.K. | WASHINGTON, DC, The 

Economist.Copyright© 一部改変）
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But it is also true that desegregation accelerated a trend towards (D) teacher (E) 

standards that continued to disproportionately affect African-Americans. When North Carolina 

raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was 

associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982. 

While higher teacher accreditation requirements reduce the number of black teachers, they 
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ィ
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工 no significant decrease 

7

（Adapted from "Why America lost so many of its black teachers" by BY C.K. | WASHINGTON, DC, The 

Economist.Copyright© 一部改変）
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だから私は、 一人の若者としてなぜこの活動にたどり着き、 行動するようになったのか。 そのスト ー

リ ーを語ることに、 その先に進む手がかりを見いだしています。
（聞き手 ・ 後藤太輔）

文章 II 高い発信力変革起こせる
こだま しげお

小玉 重夫さん（東京大学教授）
20 世紀は成熟した年長者が社会をリ ー ドすることが当然とされた時代でした。 しかし 21 世紀は、 「社

会で変革を起こすことに年齢は関係ない」という流れが当たり前になるのではないかと思います。 日本
もその変化の波から逃げることはできないでしょう。

たしかに政治という分野に限れば、 日本ではまだ、 若者の発信力は弱いかもしれません。 ですが、 よ
り広く社会一般への発信力という点ではどうでしょう。 すでにスポー ツや音楽、 囲碁、 将棋などといっ
た分野において 10 代の躍進はめざましく、 その発信力は私たちが 10 代だった頃よりはるかに高いと言
えます。 政治の分野で同じ現象が起きるのも、 時間の問題と思います。

実際、 各地の高校から地元の町おこしや過疎地の地域再生、 被災地の災害復興などの問題に、 高校生
が積極的にかかわっている事例が多数報告されています。

私も今年2月、 秋田県の高校生に模擬授業をしました。 そのとき扱ったテ ー マは、 夏の参院選でも争
点となった陸上配備型迎撃ミサイルシステム「イー ジス ・ アショア」の県内配置の問題でした。 まず私
が県内選出国会議員たちの意見を紹介し、 国会議員を学校に招いて公開討論会の司会をするなら、 議論
をどう進めるかと尋ねました。 すると、 予想以上に建設的な意見が集まりました。 いまの 10 代は右派 ・

左派、 保守 ・ リベラルといった区分に染まっておらず、 考え方は柔軟なのだと改めて実感しました。
ここで重要なのは、 若い世代に初めから賛否を決めさせるのでなく、 論争的な課題についてディスカ

ッションすることです。 論争となる課題は、 答えが簡単に出るわけではありません。 異なる意見や理念
が対立しているからこそ、 タブー視することなく議論する意味があります。

日本では、 政治と教育の関係がタブー視され、若者を政治から遠ざけようとした時代が続きました。
文部省（当時）は 1969 年、 学生運動を封じ込めるため、 「国家・社会としては未成年者が政治的活動を
行うことを期待していない」とする通達を全国の高校に出しました。

しかし 46 年後の 2015 年にはこの通知を廃止し、 高校生が 「国家・社会の形成に主体的に参画してい
くことがより一層期待」されると方針転換しました。 選挙権が18歳に引き下げられたことに伴う措置で
すが、 この通知を高校生の政治参加を後押しして生かしていくことが必要です。

危惧されるのは、 一部の大人が自分たちの主張や結論に合わせ、 若い世代を誘導しようとする懸念も
あることです。 大人も 10 代に伴走する形でいっしょに考えることが重要だと思います。 正しい答えが目
の前にあるわけではないのですから。
（聞き手・稲垣直人）

（出典：朝日新聞朝刊、 2019 年 11 月 1 日（金）13 版、 小玉重夫・宮崎紗矢香、

「20-4878」、オピニオン欄より作成。）
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But it is also true that desegregation accelerated a trend towards (D) teacher (E) 

standards that continued to disproportionately affect African-Americans. When North Carolina 

raised its cut-off scores for the National Teacher Exam in the late 1970s, for example, it was 

associated with a 73% drop in newly licensed black teachers in the state between 1975 and 1982. 
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Ⅰ. 以下の論評記事を読んで，以下の問いに答えなさい。 

 

  The study, published Monday by Federal Reserve Bank of New York economist Kristian Blickle 

and unveiled in the Wall Street Journal, examines the effects of the Spanish flu, which killed an 

estimated 50 million people worldwide between 1918 and 1920.   

  Based on data from German cities, Blickle’s paper asserts that “influenza deaths of 1918 are 

correlated with an increase in the share of votes won by right-wing extremists, such as the National 

Socialist Workers Party” in Germany’s 1932 and 1933 elections, which led to Adolf Hitler’s election 

as *chancellor. 

      Blickle writes that deaths from the flu “spurred resentment of foreigners among the survivors,” 
which, over time, led to increased support for racist and xenophobic parties. These sentiments, he 

writes, were affected by “the influences of local unemployment, city spending, population changes 

brought about by the First World War, and local demographics or when we instrument for influenza 

mortality.”  

  ① His thesis strikes a raw nerve as worries grow in the United States and Europe as to the long-
term political effects of the coronavirus and the economic devastation it is wreaking worldwide, with 

unemployment soaring to record levels. In the United States, there are already signs that extremist 

political groups are using the pandemic to strengthen their causes, with *anti-Semitic messaging and 

Nazi motifs cropping up in anti-lockdown protests. 

  But Thomas Weber, a professor of history and international affairs at the University of Aberdeen 

and author of numerous books on Germany and the rise of Nazism, is skeptical. “When you look at 

the evidence, there is no causal link” between the pandemic and political extremism, he tells Haaretz. 

  Weber, who wrote 2010’s “Hitler’s First War” and 2017’s “Becoming Hitler: The Making of a 

Nazi,” says he was “very surprised” at the conclusions drawn by such a prominent institution as the 

Federal Reserve Bank of New York.  

  As Weber sees it, the death and devastation of the First World War, its economic aftermath and 

the failure of the ［ ② ］were clearly responsible for the political transformation that allowed 

for the rise of Hitler and Nazi ideology; there is nothing to show that the trauma of the pandemic had 

anything to do with it, he says.   

  Hitler never linked his anti-Semitic ideology to the Spanish flu, says Weber. He has found that 

“no one in postwar Germany blamed the Jews for the outbreak.” While in medieval times plagues 

like the Black Death heightened European anti-Semitism, after 1800, Weber says, that link was far 

less common. 
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A close reading of Nazi writings, including those of Hitler himself and of figures like Joseph 

Goebbels, found that the disease “doesn’t become part of the political discourse” nor “part of the 

collective memory.”  

Blickle analyzed municipal spending levels and voter extremism in the years between the 

Spanish flu outbreak and the run-up to Hitler’s election in 1933. He found that “areas which 

experienced a greater relative population decline” because of the flu also spent “less, per capita, on 

their inhabitants in the following decade.” These places, he said, then experienced a more significant 

shift toward extremism than the rest of the country.  

Blickle “seems to be arguing there was a hidden impact” of the pandemic, says Weber, who 

interpreted the paper as “attempting to show a correlation between the mortality rate due to Spanish 

flu in German cities and the tendency to vote for the Nazis. But, the variance is very small – 

particularly when you compare them to the enormous loss of life in the First World War.” 

“Overall, it was the death of over 1.7 million Germans in the Great War that radically reshaped 

the demography of German cities,” not the country’s 287,000 victims of the Spanish flu, Weber says. 

As he sees it, Blickle’s correlation between post-pandemic economic strife and its political effect 

is the result of the same underlying factor, not a causal relationship.  

“We are talking about poor cities. Such cities were struggling to deal with the influenza outbreak, 

and ended up with high mortality rates,” Weber says. Poverty exacerbated their difficulties, and they 

“had trouble with reduced public spending after the pandemic and after the war – because they 

couldn’t afford to spend as much – leading to more voting for extremists. Yes, there is a correlation, 

but both look like they are a function of those cities being poor rather than one leading to the other.”  

Weber says that in his past research, he has attempted to separate out the influence of the Spanish 

flu on German radicalization by looking at countries that were not involved in the First World War. 

“When I looked at those countries, I couldn’t find any kind of figures that would suggest a correlation 

between a high mortality rate and radicalization in the decade after,” he notes. 

（Allison Kaplan Sommer, “Did the Spanish Flu Pandemic Really Lead to the Rise of Nazism? ”, 
in: Haaretz online, 07 May 2020 より一部改変） 

*chancellor : the head of the government in some European countries, such as Germany
*anti-Semitism : hostility to or prejudice against Jews

（Adapted from "Did the Spanish Flu Pandemic Really Lead to the Rise of Nazism?" byAllison Kaplan Sommer, 
Haaretz Daily Newspaper. Copyright©Haaretz Daily Newspaper Ltd.All Rights Reserved 一部改変）
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問１ 文中の下線部①を日本語に訳しなさい。

問２ 文中の空欄［ ② ］に入る最も適切な語句を以下の㋐～㋔より選び，記号で答え

なさい。

㋐ Holy Roman Empire 
㋑ Weimar Republic 
㋒ Third Reich 
㋓ Federal Republic of Germany 
㋔ German Democratic Republic 

問３ この論評記事の内容を日本語 350 字以内でまとめなさい。 
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Ⅱ.  Read the text below and complete the task. 

 2019 marked the passage of 10 years since the start of *the lay judge system, in which 

ordinary people take part in the hearings of criminal court trials. It is critical to improve public 

understanding of the system and continue emphasizing the significance of participating in lay judge 

trials. 

      The purpose of introducing the system was to heighten the people's confidence in the judicial 

system through participation in trials. More than 90,000 persons have so far served as lay judges or 

supplementary lay judges, and close to 12,000 defendants have been given sentences. 

There have been many cases in which popular feelings have been applied in the rulings. 

      There has been a conspicuous tendency among lay judges to opt for severe punishments in 

sex crimes, compared with those handed down during the time when cases were exclusively 

examined by professional judges. This is a result of the public's severe stance on despicable offenses 

being reflected in their judgments. The fact that more than half of the suspended sentences included 

probation seems to indicate that lay judges placed importance on rehabilitating the accused. 

The scene in courtrooms has changed. Courts of justice invite witnesses to directly testify, 

rather than examining the records of oral statements made during investigations. This style has taken 

root. There is no doubt that the system is achieving easy-to-understand trials. 

      Due to the necessity of clarifying points of contention before the start of a trial, prosecutors 

have expanded the disclosure of evidence to defense lawyers. There has been an increase in the 

percentage of defendants released on bail, partly because of their requests to secure enough time for 

preliminary discussions with defense counsels. It is safe to say that the lay judge system has caused 

changes in the management of criminal justice. 

      What is worrying is a continued increase in the percentage of people who decline to serve as 

lay judges despite being nominated for that position. The figure was 53 percent at the start of the 

system, but it jumped to 67 percent in 2018. 

      If this trend goes unchecked, the position of lay judge will, sooner or later, be assumed only 

by people who have a lot of time to spare. A lack of balance in the occupations and ages of lay judges 

could shake the basis of the system, which seeks to reflect the viewpoints held by a wide range of 

people in trials. 

      The probable cause of the problem is that lay judge trials last for extended periods. The average 

length of required time, starting with the first hearing of a trial and ending in the pronouncement of 

a judgment, has more than doubled over the past 10 years. Needless to say, the time necessary for 

those procedures must be secured to examine a case thoroughly, but courts of justice should be 

advised to devise plans for examining cases as swiftly as possible. 

Another key is the degree to which corporations and other entities from which people are sent 
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for trials will cooperate in creating an environment in which people can easily participate. 

      Some have persisted in saying that lay judges' experience has not been shared among the 

public, resulting in the lack of progress in promoting understanding of the system. It is 

essential to examine whether the duty of confidentiality imposed on lay judges is hindering them 

from relating their valuable experience to others. 

      Another task is to ease the burden of serving as a lay judge. A total of 37 defendants were 

sentenced to death in lay judge trials, and three of those convicts have been executed. There is no 

telling how greatly lay judges feel psychological pressure as they have to make such extreme choices. 

Providing meticulous care is important, such as facilitating a system in which continued consultations 

can be provided. 

 (Adapted from “Public's growing reluctance to serve as lay judges a worrying trend”, in: The 
Yomiuri Shimbun, 19 May 2019.) 

*the lay judge system:
The lay judge system is a system in which ordinary citizens called ‘lay judges’ hear legal cases together

with professional judges. Lay judges are chosen randomly from among all adult citizens, and when chosen
they only serve as lay judges for one specific case. In a panel with professional judges (usually six lay
judges and three professional judges), lay judges hear the trial, examine the evidence, determine whether
the accused is guilty or not and, if the accused is found guilty, decide on an appropriate punishment.

Task: Write an interview script with Ms/Mr A, who has served as a lay judge, with reference to the 
text. You can include Ms/Mr A’s imaginary experience in the script. Be sure to use your own words 

and not simply copy sentences or phrases from the text. Your answer should be approximately 150 

words in total. Indicate the number of words you have written at the end of the composition. 

Your answer should be in the following format: 

JOURNALIST: Thank you for agreeing to this interview. I would like to ask you some questions 

about your experience serving as a lay judge. 

JOURNALIST: (Question 1)

Ms/Mr A:     (Answer 1) 

JOURNALIST:  (Question 2) 

Ms/Mr A:      (Answer 2) 
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JOURNALIST:  (Question 3) 

Ms/Mr A:       (Answer 3) 

JOURNALIST: Thank you very much for your time. 
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次の文章を読み、 以下の問い（問1 ,,.,,_, 4)に答えよ。

新たな感染症が地域間に伝播する過程を予測することは、地球科学的問題でもある。そこで、

まず閉じられた地域内における感染症流行の推移をモデル化するSIRモデルを検討する。 (a)�

のモデルでは、 感染者数はまず増加するが、 人々が感染して免疫を獲得すると、 その後減少す

ゑ。 このSIRモデルの内容は次のとおりである。

The SIR model is a model for the number of people infected with an infectious disease in a closed 

population over time. It was proposed to explain the rapid rise and fall in the number of infected patients. 

The model assumes that the population size is fixed (in another words, no births, deaths due to disease, 

or deaths by natural causes), incubation period of the infectious agent is instantaneous, and duration of 

infectivity is same as length of the disease. It also assumes a completely homogeneous population with no 

age, spatial, or social structure. 

The model consists of a system of three coupled nonlinear ordinary differential equations, 

d S(t) -S(t) = -b ― 

dt N 
I(t) 

d S(t) -l(t) = b — I(t) - kl(t)
dt N 

d -R(t) = kl(t)
dt 

(1) 

(2) 

(3) 

where t is time, S (t) is the number of susceptible people, I (t) is the number of people infected and 

infectious, R (t) is the number of people who have recovered and developed iinmunity to the infection, N 

is the population size and N = S (t) + I (t) + R (t), b is the infection rate, and k is the recove1y rate. 

(Adapted from "Kermack-McKendrick Model" of Created,developed, and nurtured by Eric Weisstein 

at Wolfram Research,MathWorld , Copyright© 1999-2021 Wolfram Research, Inc.https://

mathworld.wolfram.com/about/terms.html 一部改変)

（参考）

infectious: 伝染性の、 感染させうる

incubation period: 潜伏期間

infectivity: 感染させる能力

infected: 感染させられた

infectious agent: 病原体

homogeneous: 均質な

nonline紅 ordinmy differential equations: 非線形常微分方程式

susceptible: 感染しうる iimnunity: 免疫
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Note: *1sterile; An adjective that means devoid of life. *2germ; Any one-celled 

microorganism, such as a bacterium, fungal species or virus particle. *3Chlorine; A 

chemical element with the scientific symbol Cl. *4potassium; A chemical element with the 

scientific symbol K. 

(Adapted from "Scientists know that you pee in the pool" by Sid Perkins,Science News, Society 

for Science & the Public. Copyright © Society for Science & thePublic 2000–2021. All rights 

reserved. 一部改変）

問 1 [三□］～□互口に入る適切な語句を以下より選べ。ただし，以下の語句は
複数回使用してよい。
For instance, However, In short, In the end, Moreover, Otherwise, Then, Therefore 

問2下線部(a)を英訳せよ。

問 3 下線部(b)を和訳せよ。

問 4 本文中の情報をもとに，[A]と[ B]に入る数値をそれぞれ答えよ。ただし，
有効数字は2桁とし，プール中の尿の容量は無視するものとする。

問 5 下線部(c)について，その理由を日本語で述べよ。

問 6 下線部(d)について，以下の問いに答えよ。
1) The team's approach とは何を指すか，日本語で述べよ。
2) Escher がそれを a pretty cool idea だと評した理由を 50 字程度で述べよ。

問 7 下線部(e) について，以下の問いに答えよ。
1) Self-control とは何を指すか，日本語で述べよ。
2) Self-control が行われない結果，人体に健康被害が生じる理由を 50 字程度で述
べよ。
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巨］図1のように水平面と0の傾きを持つなめらかな斜面の下端の点P。から，水
平と 王 （単位はラジアン）の角をなす向きに速さV。で小球を打ち出したとこ3 
ろ，小球は 最高点に達した後，斜面上の点Pバこ衝突し斜面の上方に向かっては
ねかえった。小球は斜面と衝突してはずむ（ バウンドする）のを何回か繰り返し
た後，バウンドがおさまって斜面に沿って運動するようになり，最終的に点P。に
戻ってきた。小球がn回目に斜面に衝突する点をp n, 小球の質量をm, 小球と
斜面の間のはねかえり係数 （反発係数）をe (0 < e < l), 重力加速度の大きさ
をgとする。図1のように，点P。を原点として 斜面に沿って上向きにx軸を，
斜面に垂直に 軸をとる。

冗

y o<e<-3 とし，斜面は十分に長く，小球の大きさ
および空気の抵抗は無視できるものとして，以下の問1,....._, 問7に答えよ。解答
は解答用紙の所定の場所に記入せよ。なお，問1,.-.._,問4は結果のみを，問5 ,....._, 
間７は結果だけでなく結果を導くまでの過程も記せ。

y

．

 

水平面

図1

〔I〕小球が点P。を離れる時刻をt = 0とし，点P。から点Pバこ達するまでの
小球の運動について考える。（図2)

y

X 

P。

図2

- 8 -

134



135



136



137



138



139



140



141



問 1 酸HAの水溶液と塩基 BOHの水溶液を混合したところ，酸HAの濃度が 0.900 mol/L, 

塩基 BOH の濃度が 0.0600 mol/L となった。 この溶液について， 次の (a), (b) に答

えなさい。

(a)水溶液中で電離平衡に達しているとき， もし， 酸 HA の電離度aの値が 0.500

であるならば， 塩基 BOH の電離度0の値はいくらとなるか， 有効数字3桁で

答えなさい。

(b) 水溶液中で電離平衡が成り立っているとき， 酸 HA の電離度aの値は 0.500 で

はなかった。 電離平衡に達しているときの酸 HA の電離度aの値は， 0.500 よ

りも大きいのか， それとも小さいのかを答えなさい。 また， そのように判断し

た理由も記しなさい。

問2濃度が2Ca 徊ol/L〕の酸 HA の水溶液 10.0 mL と濃度が2Gb 〔mol/L〕の塩基 BOH

の水溶液 10.0 mL を混合したところ， 平衡状態での酸 HA の電離度aの値が 0.500

となった。 なお， 混合後の溶液の体積は 20.0 mLであった。

(a) このときの混合溶液におけるpHを有効数字2桁で答えなさい。

(b) 酸 HA の水溶液と塩基 BOH の水溶液について， その濃度の間には次の関係が

成り立つ。
2Ca ―= X (9) 

           2G b 

X の値を有効数字 3 桁で答えなさい。 また， 求め方も記しなさい。

-5-
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Taking control 

We should also consider the reasons and circumstances 
behind Vervoort's decision. She has an incurable, 
degenerative condition that causes great pain. She knows that 
it will continue to develop in such a way as to incapacitate her, 
potentially leaving her incapable of ending her own life should 
she find that she wishes to do so. Many seeking euthanasia 
are iri a similar situation. 

Far from being a cutting short·of her life, the option of 
euthanasia is, for Vervoort, a means of extending her life in 
such a way as to avoid .the need for suicide while she is still 
capable of acting without assistance from·another. At the 
same time, the safeguards in place through the formalized 
legal system in Belgium that permit euthanasia allow her to 

degenerative: 変性性の、 退
行性の

maintain the vitally important opportunity to rescind the rescind: 取り消す

request at any time and for any reason prior to it. 

6 This should not encoura e or su est that individuals should 
seek euthanasia or to end their own life but Vervoort's 
situation does illustrate how some eo le can be livin an 
extremel full and successful life and et still rational! want to 
choose euthanasia as a wa to ensure that the maintain 
control. 

（Adapted from "Marieke Vervoort ‒ and how theright to euthanasia 

can help some people to live better" byAnthony Wrigley, 
Copyright©2016 The Conversation Media GroupLtd 一部改変）
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Though late-night satirical humor can boost science interest and 

awareness, it has its limits. Science is complex, and conveying that 

complexity in a few minutes while cracking jokes can be a 

challenge. 

At its best, late-night satire encourages viewers not only to follow 

science but also to think critically about it. An episode of Last. 

Week Tonight made that point with a poke at how news outlets 

cover scientific studies. Host John Oliver warned against "thinking 

that science is a la carte and if you don't like one study, don't worry, 

another will be along soon." He ridiculed media coverage of 

science that oversimplifies and sensationalizes findings, misuses 

statistics, and cherry-picks results. And he parodied such 

presentations with his own brand of "TODD talks"—for Trends, 

Observations, and Dangerous Drivel. 

s The members of his audience ma be lau hin but the seem 

to be learninA as well. 

a la carte: アラカルト，
お好み料理

cherry-pick: つまみ食いす

る

（Adapted from "To challenge misguided beliefs about science, try satire" by Paul R. Brewerand 

Jeessica Mcknight, National Geographic. Copyright © 2015-2021 National GeographicPartners, LLC. All 

rights reserved 一部改変）
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（Adapted from "Vaccine nationalism's politics" by David P. Fidler, Science, AmericanAssociation for 

the Advancement of Science. Copyright © 2020 The Authors, some rightsreserved; exclusive licensee 

American Association for the Advancement of Science.No claim to original U.S. Government 
Works.http://www.sciencemag.org/about/science-licensesjournal-article-reuseThis is an article 

distributed under the terms of the Science Journals DefaultLicense.　一部改変）

- 15 -

177



178



□ 以下の英文を読み， これと関連する図1' 図2を参照

して質問に答えなさい。

By 2050, according to a new report from the Brien Holden 

Vision Institute in Australia, almost half the world will be 

nearsighted and require some form of corrective lens, up from nearsighted: 近視の

a quarter of the global population in 2000. Conventional 

wisdom puts the blame for the rise in myopia on reading and myopia: 近視

staring at computer screens, but little evidence supports that 

hypothesis. Current thinking holds that people, especially 
—

heredity: 遺伝

ophthalmology: 眼科の

children, spend too little time outside a handful of studies 

show that lack of sunlight exposure from long periods indoors 

correlates with myopia. 

Either way, heredity clearly plays a smaller role than p_reviously 

thought. "Myopia, once believed to be almost totally genetic, 

is in fact a socially determined disease," says Ian Morgan, an 

ophthalmology researcher at the Australian National 

University. The finding suggests an intervention: a recent trial 

revealed that children who spent an extra 40 minutes outside 

each day for three years were less likely to become myopic 

than those who did not. 

（Reprinted from "Half the World Could Be
Nearsighted" by Diana Kwon, Scientific American . 
Copyright © 2016 Diana Kwon. Graphic by Tiffany 
Farrant-Gonzalez.一部改変）
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（Reprinted from "Half the World Could Be Nearsighted" by Diana Kwon, Scientific American . 
　Copyright ©2016 Diana Kwon. Graphic by Tiffany Farrant-Gonzalez. 一部改変）
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（Reprinted from "Half the World Could Be Nearsighted" by Diana Kwon, Scientific American . Copyright ©2016 
Diana Kwon. Graphic by Tiffany Farrant-Gonzalez. 一部改変）
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令和 3 年度東北⼤学

AO ⼊試（総合型選抜）Ⅲ期

筆記試験問題
令和 3 年 2 月 13 日    

志望学部／学科 試 験 時 間 ページ数

医 学 部 医 学 科
9：30〜11：30

（120 分）
18 ページ

注 意 事 項
1． 試験開始の合図があるまで，この「問題冊⼦」，「解答⽤紙」を開いてはいけません。 
2. この「問題冊⼦」は 18 ページあります。ページの脱落，印刷不鮮明の箇所などがあ

った場合には申し出てください。ホチキスは外さないでください。
3.「問題冊⼦」の他に，「解答⽤紙」，「メモ⽤紙」を配付します。
4．解答は，必ず⿊鉛筆（シャープペンシルも可）で記⼊し，ボールペン・万年筆などを

使⽤してはいけません。
5．「解答⽤紙」の受験記号番号欄（１枚につき１か所）には，忘れずに受験票と同じ受

験記号番号をはっきりと判読できるように記⼊してください。
6. 解答は，必ず「解答⽤紙」の指定された箇所に記⼊してください。
7. 解答に⽇本語での字数制限のある問題については，句読点も含むものとします。
8. 特に指⽰がない場合は，⽇本語で答えてください。
9. 試験終了後は「解答⽤紙」を回収しますので，持ち帰ってはいけません。

「問題冊⼦」，「メモ⽤紙」は持ち帰ってください。
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―――このページは⽩紙―――
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 ―――このページは⽩紙―――
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 １ 以下の英文（１）および（２）を読み，質問に答えなさい。

【  英文（１） 】

High body-mass index (BMI) is an important risk factor for 

cardiovascular and kidney diseases, diabetes, some cancers, and 

musculoskeletal disorders. Concerns about the health and 

economic burden of increasing BMI have led to adiposity being 

included among the global non-communicable disease (NCD) 

targets, with a target of halting, by 2025, the rise in the prevalence 

of obesity at its 2010 level. Information on whether countries are on 

track to achieve this target is needed to support accountability 

towards the global NCD commitments. 

Two previous studies estimated global trends in the prevalence of 

overweight and obesity. However, the largest health benefits of 

weight management are achieved by shifting the population 

distribution of BMI. The only global report on mean BMI, which 

characterizes distributional shifts, estimated trends to 2008, before 

the global target was agreed. ① Epidemiological studies have 

shown substantial risks in people with very high BMI—e.g., severe 

(≥35 kg/m2) or morbid (≥40 kg/m2) obesity. Being underweight is 

also associated with increased risk of morbidity and mortality and 

with adverse pregnancy outcomes. Very few analyses of trends in 

underweight, especially for men, and in severe and morbid obesity 

have been done. Finally, no information is available on the 

likelihood of individual countries or the world as a whole achieving 

the global obesity target. 

Over the past four decades, we have transitioned from a world in 

which underweight prevalence was more than double that of 

obesity, to one in which more people are obese than underweight, 

both globally and in all regions except parts of sub-Saharan Africa 

and Asia. The rate of increase in BMI since 2000 has been slower 

than in the preceding decades in high-income countries, where 

adiposity became an explicit public health concern around this time, 

and in some middle-income countries. However, because the rate 

cardiovascular:

⼼⾎管の 

musculoskeletal

:筋⾻格の 

adiposity:肥満 

prevalence: 

有病率 

epidemiological:

疫学的な 

morbid: 病的な 
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of BMI increase has accelerated in some other regions, the global 

increase in BMI has not slowed down. ② If post-2000 trends 

continue, not only will the world not meet the global target for 

halting the increase in obesity, but also severe obesity will 

surpass underweight in women by 2025. Nonetheless, 

underweight remains a public health problem in south Asia and 

central and east Africa. 

出典：Lancet 2016（一部改変を行っている） 

【  英文（２）及び 図 】

People in many developing nations are gaining weight at a rapid 

pace, ③faster since 2000 than they did from 1975 to 2000. And 

although the rate of weight gain in many developed countries 

since 2000 is slower than it was prior, it has kept going up. When 

taken together, the two trends mean that “for much of the world, 

we are passing from an era of obesity into a new era of severe 

obesity,” says Majid Ezzati, lead scientist on a far-reaching study 

of 200 countries published recently in the Lancet. Researchers 

“are surprised by the extent of severe obesity,” he says. If the 

trajectory continues, Ezzati says, it will be virtually impossible to 

meet the World Health Organization's global goals of halting the 

rises in obesity and diabetes by 2025. 

（ Reproduced with permission. Copyright © 2016 SCIENTIFIC AMERICAN, 
a Division of Nature America, Inc. All rights reserved.一部改変）
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問１．非感染性疾患に関してどのような目標が立てられているか、本文に即し

て説明しなさい。

問２．下線部①を参照し、身長 170 cm の人が severe obesity あるいは morbid 
obesity である時の体重はいくつ以上か、それぞれ書きなさい。 

※ 但し、BMI は次のように定義されます。
BMI is defined as the body mass (kg) divided by the square 
of the bogy height (m).  

問３．下線部②を日本語に訳しなさい。

問４．次ページの図は年代による各国の BMI 変化を示している。下線部③は図

の中のどの国を指しているか。例を２つ挙げなさい。

問５．図を参照して、1975 年から 2014 年のアメリカ人男性および日本人女性

の体重変化の特徴について簡潔に説明しなさい。

問６．図の内容を端的に表すように、図中［ ア ］の中に適切な英単語 15

個以内を入れ、文を完成させなさい。

It is surprising ［ ア ］!

187



7

188

（Reproduced with permission. Copyright © 2016 SCIENTIFIC AMERICAN, 
a Division of Nature America, Inc. All rights reserved.一部改変）



8

２  以下の英文を読み、質問に答えなさい。 

Racism, climate denial, and coronavirus disease 2019 (COVID-

19) are major crises standing in the way of a prosperous future

for the United States, and resolution of all three could be enabled

by science that is persistently ignored. In Ernest Hemingway's

novel The Sun Also Rises, a character named Mike is asked how

he went bankrupt. “Two ways,” he answers. “Gradually, then

suddenly.” The resistance of U.S. policy to science has followed

a similar path: It gradually built up over 40 years, beginning with

the election of Ronald Reagan, but suddenly reached a tipping

point in the chaos of 2020. Will the path to resolution also be

gradual and then sudden, and if so, at what cost?

⓵A saying incorrectly attributed to Winston Churchill holds that

Americans always do the right thing but only after all other 

possibilities have been exhausted. Whatever the source, the idea 

lives on because it resonates and is no more apparent than in the 

failure of the United States to aggressively deal with 400 years of 

racial injustice. Slavery ended, but only after a civil war and 

decades of delay. The civil rights movement created important 

positive change, but only after civil rights leaders Dr. Martin Luther 

King Jr. boxed in President Lyndon Johnson so that he had little 

choice but to champion legislation. Will people of color in the 

United States have to endure yet more violence from white 

supremacists before the next inflection toward racial justice? 

As for confronting climate change, the prospects seem distant. 

Support for climate science has been steadily undermined by 

politicians catering to businesses dependent on fossil fuels and 

by religious conservatives suspicious of science because it 

argues for evolution. When California's Secretary for Natural 

Resources Wade Crowfoot challenged President Donald Trump 

on climate change, the president laughed and said, “I don't think 

science knows, actually.” Perhaps Trump knew he was saying 

something untrue but that many Americans agree with. Will 

supremacist:

⾄上主義者 

189



9

wholesale environmental destruction have to occur before the 

United States does something about climate change? 

When it comes to COVID-19, White House Chief of Staff Mark 

Meadows admitted, “We're not going to control the pandemic,” 

making clear that Trump's only strategy is to wait for therapeutics 

and vaccines to soften the blow. Although prospects for both look 

promising, we are months, if not a year, away from reasonable 

supplies of either. In the same interview, Meadows said that we 

would defeat the virus “because we're Americans.” Such 

nationalistic exceptionalism is embarrassing. The virus doesn't 

“know” who is an American. Must hundreds of thousands more 

people die before the United States recognizes that humility in 

the face of challenge is the way to save lives? 

Now that so many possibilities have been tried and exhausted, 

can science help push the country toward resolving these 

issues? Science must deal with the systemic racism that persists 

in our enterprise. There are scientifically sound measures that 

could promote greater racial justice in America, but the scientific 

community is in no position to advocate for racial justice if its own 

house is not in order, and that requires difficult soul-searching 

about the underrepresentation of racial and ethnic groups as well 

as norms and practices of science that are not inclusive. 

Scientists must continue to speak out. Skepticism of the peril of 

COVID-19 has brought forth the response of science in ways 

never before seen. Scientists must hold on to that voice once the 

world gets past the pandemic. The old ideal of keeping politics 

out of science has not served the United States well. And 

scientists must continue to do the best science. Eventually, 

society will ask for help. Let's make sure science has the goods 

when they do. 

（From "Gradually, then suddenly" by H. Holden Thorp,Vol. 370, Issue 6517, pp. 
639, Reprinted with permission from AAAS. Copyright © 2021 American Association 
for the Advancement of Science 一部改変） 

therapeutics:

治療法 
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問１．下線部①を日本語に訳しなさい。

問２． racism について、アメリカでは、どのようなことが過去に起こってきた

のか、要約しなさい。

問３．climate denial と coronavirus disease 2019 (COVID-19)について、正しい

解決に到達する前に、今後どのような事態が起こりうると筆者は懸念している

のか。それぞれについて 20 字以内で書きなさい。 

問４．問題の解決に向かうための科学者の役割について、筆者はどのようなこと

を科学者に提言しているか要約しなさい。

問５. 科学が政治に及ぼした影響や功罪について、あなたはどう考えますか。

racism、climate denial、COVID-19 以外の例を用いて 200 字以内で書きなさ

い。
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1３1  以下の英文を読み, 質問に答えなさい。 

As the COVID-19 pandemic continues to spread around the 

world, efforts have—rightly so—focused on addressing 

immediate medical needs: slowing down viral transmission 

chains to reduce the number of cases, optimize health-

systems capacity and prevent fatalities. Now, 4 months into 

the pandemic, and with the realization that the end of the crisis 

is nowhere near, a different dimension of public health 

emerges and requires urgent attention. That is the toll of the 

pandemic on people’s mental health and well-being. 

Studies of past outbreaks provide some insight into the 

detrimental effects of similar crises on population-wide mental 

health. The 2003 SARS epidemic was associated with a 30% 

increase in suicides in people over the age of 65; almost a third 

of healthcare workers reported probable emotional distress; 

and survivors were found to be at risk for post-traumatic stress 

disorder and depression. Mitigation strategies such as 

quarantine, although necessary to ①contain viral spread, have 

a negative psychological impact, such as causing post-

traumatic stress symptoms, emotional disturbance, 

depression and insomnia. Job loss and financial struggles 

during global economic downturn—which are already 

happening with the current pandemic—have been associated 

with a long-lasting decline in mental health. The scale, 

pervasiveness and complexity of the stressors associated with 

the ongoing pandemic are ( ②  ) in recent times. 

There is no accurate template for what is yet to come, but odds 

are that a surge in the prevalence of mental-health problem is 

on the horizon. In fact, a study of over a thousand healthcare 

workers who cared for patients with COVID-19 in China 

showed that a considerable proportion of participants reported 

symptoms of depression (50%), anxiety (45%), insomnia 

(34%) and distress (72%). The droves of people exposed to 

viral: 

ウィルスの

detrimental: 

有害な 

mitigation: 

鎮静 

insomnia: 

不眠症 

pervasiveness

: 浸透度 

prevalence: 

有病率 

drove: 集団 
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the frontlines of the pandemic, such as essential workers, people 

with underlying health issues, and patients with COVID-19 and 

their caregivers, as well as people with pre-existing mental-health 

conditions, have been rendered particularly vulnerable to poor 

mental-health outcomes. The pandemic undoubtedly has created 

almost universal psychological distress. A plan to address the 

problem and to prevent the long-term mental-health deterioration 

of segments of the population at most risk is paramount at this 

point in the COVID-19 response. 

In March 2020, the World Health Organization released 

recommendations for safeguarding mental health, which are 

tailored to the individual person and are designed for immediate 

considerations. Similar guidelines have been issued by 

governmental agencies in the USA, the UK and other countries. 

However, much more needs to be done. A comprehensive 

assessment of the prevalence, severity and nature of COVID-19-

related mental-health challenges, as well as the factors that 

contribute to risk and resilience, across the general public and 

especially in at-risk populations, will enable governments to plan 

for the inevitable wave of mental-health problems and dedicate 

the necessary resources for targeted interventions. Research 

initiatives tackling COVID-19 and mental health have tended to 

be small in scale and localized; however, this landscape is 

changing, and larger studies are now underway. A 

nationwide survey in China reported that about a third of 

respondents experienced psychological distress during the 

COVID-19 pandemic. Similar studies in the UK have also 

revealed increased feelings of anxiety and depression and 

widespread concerns about the effect of social isolation on well-

being, both in the general population and among people with pre-

existing mental-health conditions. A study by the National 

Institute of Mental Health was recently launched in the USA, in 

which participants are asked about mental-health symptoms and 

COVID-19-related stress in the form of a questionnaire every 2 

weeks for up to 6 months. Global action to map the landscape 

resilience: 

耐性 
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and longitudinal effects of COVID-19 on mental health across 

the various stages of the pandemic must be initiated 

immediately. 

One approach to preempt an onslaught of mental-health 

problems on already overburdened healthcare systems could 

be to switch from individual-based approaches to population-

wide screening aimed at identifying people at elevated risk. New 

innovations in digital health could be leveraged to assess 

mental-illness risk in large populations. For example,

smartphone-based surveys, coupled with automated machine-

learning analyses, have shown promise in identifying patients 

who are at risk for developing post-traumatic stress 

disorder. Digital phenotyping, which uses passively collected 

data to flag early signs of mental illness, is also gaining 

momentum. The development of ③both approaches, however, 

is still in its infancy, and rigorous testing of performance is 

needed before such initiatives can be rolled out at scale. A more 

immediate alternative would be to integrate psychiatric 

screening into primary care, using validated instruments such 

as the Patient Health Questionnaire depression scale (PHQ-9) 

and the Generalized Anxiety Disorder scale (GAD-7) to identify 

initial symptoms of depression and anxiety and to enable early, 

targeted intervention. 

Researchers specializing in psychology, psychiatry, behavioral 

and social science, and digital health, as well as healthcare 

providers, policymakers and other stakeholders, must work 

together and toward innovative and practical technologies to 

address the mental-health needs under the current pandemic 

condition. Collecting and analyzing large-scale, high-quality 

data has to be prioritized now so that tailored and effective 

mental-health services can be implemented to best mitigate the 

long-term mental-health consequences of the pandemic later. 

longitudinal: 

縦断的な 

preempt an 
onslaught:  

先制対処する 

leverage:  

投⼊する 

phenotyping: 

表現型 

mitigate: 

やわらげる 
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④As the crisis caused by the COVID-19 pandemic shifts from 

acute to prolonged, attention must be paid to the potentially 

disastrous effects on population-wide mental health and 

emotional and social well-being. There will be no easy solution, 

but high-quality research, coupled with recent innovations in 

digital health, could enable health services to offer proactive and 

tailored mental-health care for those in need.

出典：Nature Medicine: 2020（一部改変を行っている） 

（Reprinted by permission from Springer Nature: Nature Medicine "Keep mental health in 
mind" Nat Med 26, 631, Copyright © 2020, Springer Nature America, Inc.一部改変）
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問 1. 下線部①と最も近い意味の単語を以下より選び、記号で答えなさい。 

a) accept

b) extend

c) expand

d) prevent

e) maintain

問 2.  (  ②  ) に入る最も適切な語を以下より選び、記号で答えなさい。 

a) changed

b) expected

c) universal

d) unchanged

e) unprecedented

問 3. 下線部③が示す内容を具体的に説明しなさい。 

問 4. 下線部④を日本語に訳しなさい。 

問 5. 本文に記載されている内容に合うものを全て選びなさい。 

a) 新型コロナウイルス患者の介護者は、精神面の不安定症状を呈し易いとされ

ている。

b) 基礎疾患がある人は新型コロナウイルスに罹患し易いことが知られている

が、精神面の不安定症状を必ずしも呈し易いとは限らない。

c) 新型コロナウイルスが心の健康へ及ぼす影響を研究する際は、グローバルな

調査よりも地域を限定した調査の方が実用的で有用である。

d) 新型コロナウイルスによる心の健康問題を解決するには、実用的なテクノロ

ジー開発へ向けて研究者をはじめ多くの関係者が協力する必要がある。

e) 新型コロナウイルスが心の健康へ及ぼす影響により、医療システムが過剰負

担を受けることを回避するには、患者個々人への対応を基本とするアプロー

チが重要である。

問 6. メンタルヘルスケア以外で、あなたが知っている tailored medicine の具

体的な事例を 200 字以内で書きなさい。 
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４ 以下の英文を読み、質問に答えなさい。

As a third-year medical student rotating on the internal medicine 

team, I was to perform the history and physical. ① The verb 

“perform” here is apt, since I was at the point where such 

interactions felt stilted and artificial, and I could easily mangle them 

with all the grace of an understudy thrust in front of an audience 

for the first time. I was always aware of my audience: the patients, 

who I feared would see through my feigned competence, and the 

attendings and residents whose approval could be converted into 

favorable evaluations and grades, paving my way to an ideal 

residency and proving my worth as a doctor-to-be. 

I saw the patient for 5 days, as we attempted to solidify a diagnosis 

and get him home. Budgeting time with my other patients and 

mountains of foreign electronic data, I always felt rushed. Our 

conversations were short and businesslike, rarely derailing from 

pleasantries and the medical questions I was expected to ask: 

How’s your breathing today? Are you having pain? Are you having 

bowel movements? I often returned to his room in the afternoons, 

to check in and speak less formally, but carefully tiptoed around 

his likely prognosis, afraid that I might start a conversation I was ill 

prepared to finish. As data from his workup trickled in, I sought 

some medical interpretations and fretted over how to intelligently 

incorporate each development into my daily plans and 

presentations. When these efforts were well received, I glowed 

with validation; when they flopped, it could ruin my day — even 

though I knew that, since my team carefully revised them, such 

exercises had little impact on patient care. ②The reality that each 

piece of evidence, each talking point, was building the case for a 

real man’s death sentence seemed strangely peripheral. 

stilted: 

⼤げさな 

mangle:  

ごまかす 

feigned: 

偽りの 

resident: 

研修医 

solidify: 

固める 

derail: 

脱線する 

pleasantry: 

社交辞令 

prognosis: 

予後 

workup: 

精密検査 

flop: 

失敗におわる 
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When we finally discharged him to follow up with an outpatient 

oncologist, he thanked me for my attention and told me I’d make 

a good doctor someday. Flushed with pleasure at his and my 

team’s approval, I bade him a warm farewell. Four months later, 

struck suddenly with curiosity on a slow call day, I opened his 

chart to check on his progress. The alert — “patient deceased” 

— landed like a gut punch. He was dead. Why was I so 

stunned? Of course I had understood his prognosis, having 

consulted relevant articles and commented on them in my 

presentations, yet I hadn’t emotionally processed the 

ramifications. Scrambling to stay afloat during those first few 

clinical months, with as much experience interviewing actors as 

real patients and often feeling like an imposter, I had not yet 

seen that medicine plays for keeps. I suddenly understood that I 

was like some myopic thespian acting out a wartime drama on a 

real battlefield — posturing to impress with elegant soliloquies, 

impeccable costume, and false bravado, while real patients 

suffered. My patient’s death made it all real. I felt ashamed 

suddenly that I had let my trivial student concerns so dominate 

our interactions — how insignificant they now seemed in 

comparison. 

（Copyright (c) 2020 Massachusetts Medical Society. All rights 

reserved.一部改変）

outpatient 
oncologist: 

腫瘍外来医 

ramification: 

結果 

imposter: 

詐欺師 

play for keeps:

真剣にやる 

thespian: 

悲劇役者 
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問 1．下線部①の意味を本文に即して 140 字以内で説明しなさい。 

問 2．下線部②を本文に即して日本語に訳しなさい。 

問 3．本文で述べられている筆者の状況に合うものを全て選びなさい。 

a) 担当した患者から医者には向かないと言われた

b) 担当した患者が死亡する場に立ち会って衝撃を受けた

c) 担当した患者の病室を訪れて病気の予後を正確に話した

d) 担当した患者の病気が重症で死期が近いことを知っていた

e) 実習を通して患者や指導者からの評価が最も重要であることを学んだ

f) 患者の死によってもっと知識を身につけるべきだということを学んだ

問 4. あなたは医学生として患者にどのように接しようと思っているか、50 語以

内の英文で述べなさい。用いた単語数を最後に記しなさい。 
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問2 なぜ根の先端部分が観察に適しているのか。 その理由を記せ。

問3 手順(2)の操作は何というか。 また， その操作を行う目的を記せ。

問4 手順(3)の操作は， 細胞壁間を接着している化学物質を溶かし， 細胞

どうしを離れやすくするために行っている。この操作を何というか記

せまた， 細胞壁間を接着している化学物質は何か記せ。

問5 手順(4)のように余分な水を吸いとったほうが観察しやすいプレパラ

ートが得られる。 その理由を記せ。

問6 分裂期の細胞をさがすには， 手順(7)にあるように正方形に近い形の

細胞が集まっているところを観察するとよい。 その理由を記せ。

問7 細胞周期のうち、 間期は、 Gr期、 S期、 G2 期に分けられる。 それぞ

れの時期の特徴について， 下の語群より適切な語句を選び20字以内

で説明せよ。 ただし， 同じ語句を何度使用してもよい。

く語群＞

DNA RNA 細胞 構成 複製 合成 分解 転写

鋳型 分裂 受精 ゲノム 核 準備

問8 体細胞分裂において， 分裂期(M期）は前期， 中期， 後期， 終期の

四つに分けられる。 それぞれの時期における染色体の変化や染色体

の移動の特徴について， 30字以内で記せ。

問9 動物細胞と植物細胞の体細胞分裂の過程における相違点を2つ，それ

ぞれ50字以内で記せ。

問10動物の体細胞分裂において染色体が両極に分離するしくみの説明と

- 7 -
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して適切なものをア～力からすべて選べ。

ア 動原体と中心体を結びつける微小管が長くなる。

イ 動原体と中心体を結びつける微小管が短くなる。

ウ 中心体どうしを結びつける微小管が長くなる。

工 中心体どうしを結びつける微小管が短くなる。

オ 中心体が細胞膜から遠ざけられる。

カ 中心体が細胞膜に引きつけられる。

問11表1と図2は， 操作(8)の結果である。表1は， 各期の細胞数を示し

表1

た。 また， 図2は核当たりのDNA (相対値）とその細胞数を示した。細

胞周期が18時間であるとき， 分裂期(M期）に要する時間を求め

よ。

また，表1および図2の結果から， G1 期とG2期に要する時間をそれ

ぞれ求めよ。

ただし， 答えは， 四捨五入により小数点以下第1位まで答えよ。

細胞数

600 

500 

400 

300 

200 

100 

間期

1138 

500 

2 

前期

60 

2. 5 

中期

16 

3 

核あたりのDNA量（相対値）

図2

- 8 -

後期

1 1 

3. 5 4 

終期

15 
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of Auckland in New Zealand closed down along with the rest of the country. It reopened 

partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also 

required people who entered the building to mark their time of entry and location on time sheets, 

and maintain a distance of 2 metres between people at all times. With lift access restricted to 

one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With 

more services opening in mid- May, the check-in database is now online. 

She and her colleagues are taking odd- and even-hour rotations at their office desks 

to meet the university's spacing requirements. Shared instruments such as the nuclear magnetic 

resonance and mass-spectroscopy tools are run by designated operators to minimize contact - 

Anderson hands over samples, wiped before drop-off, and sends codes and instructions through 

a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies 

motor function after strokes, says (4) the ovemment and universit are united in their safet 

問1 下線部 (1) を日本語に訳しなさい。

問2 下線部 (2)で safety と flexibility が何を指すのか， 具体例を用いながらそれ

ぞれ40字程度（句読点を含む）で述べなさい。

問 3 Jana Volaric 氏はなぜ下線部 (3) のように発言したのか， 述べなさい。

問4 下線部(4)のようになるにはどのような取り組みが必要か， 本文を読んで140

字程度（句読点を含む）でまとめなさい。

- 5 -

messaging and pandemic response. "E veryone 1s singing from the same song sheet," he says. 

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi
Subbaraman,Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. " 一部改変）
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most difficult, especially since the more than 1000 water soluble and fat derived components 

may make up the species and perhaps strain specific taste of meat. A high efficiency, 

bioconversion rate, is the basis for a sustainable product that will be able to improve on the 

carbon footprint of livestock meat production and as a consequence will require less water, land 

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately 

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro 

production process that is much more efficient will be formidable. 

（出典： Mark J.Post. 2012. Cultured meat from stem cells: Challenges and prospects. Meat 

一

Science Volume 92(3): 297-301. より 部改変）

問1 下線部(1)は何を指すのか， 20字以内（句読点を含む）で説明しなさい。

問2 下線部(2)は何を指すのか， 本文中に述べられている3点についてそれぞれ40

字程度（句読点を含む）で説明しなさい。

問3 下線部(3)を日本語に訳しなさい。

問4 下線部(4)で示されているsimilarityとefficiencyは何を指すのか， 具体的

な特徴をそれぞれ40字程度（句読点を含む）で説明しなさい。

- 8 -

（Reprinted from Meat Science, Vol .92, Mark J.Post, Cultured meat from stem cells: Challenges 
and prospects,Pages No.297-301, Copyright 2012, with permission from Elsevier. 一部改変）
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offspring brain. 

Different aspects of father involvement could influence child development in 

different ways. Additionally, other features of father-child interactions such as, reflective 

capacity and empathy require future consideration. Father's *psychopathology and attachment 

history may also be important considerations as they are linked to early interactions and child 

psychosocial outcomes. Finally, father's stress may affect the brain development of his 

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together, 

the field has quite some way to go and (2) further lon term and lar er-scale research is therefore 

re uired to examine several of these ossibilities which our work cannot address. 

*phenotype : 表現型

* magnetic resonance imaging (MRI) : 磁気共鳴映像法（強い磁気と微弱な電波によって

体内などの様子を映像化する方法）

*cerebellar volumes : 小脳容量

*subcortical grey matter volumes : 皮質下灰白質容量

*trajectory : 曲線

*the postpartum period : 出産後の時期

*psychopathology : 精神病理学

- 11 -

（出典： Sethna V, Siew J, Pote I, et al. Father-infant interactions and infant regional brain 
（Adapted from "Father-infant interactions and infant regional brain volumes : A cross-sectional MRI study" by 
Elsevier, Under a Creative Commons license. 一部改変）
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区］図1のように水平面と0の傾きを持つなめらかな斜面の下端の点P。から，水
平と 王 （単位はラジアン）の角をなす向きに速さV。で小球を打ち出したとこ3 
ろ，小球は 最高点に達した後，斜面上の点Pバこ衝突し斜面の上方に向かっては
ねかえった。小球は斜面と衝突してはずむ（ バウンドする）のを何回か繰り返し
た後，バウンドがおさまって斜面に沿って運動するようになり，最終的に点P。に
戻ってきた。小球がn回目に斜面に衝突する点をp n, 小球の質量をm, 小球と
斜面の間のはねかえり係数 （反発係数）をe (0 < e < 1), 重力加速度の大きさ
をgとする。図1のように，点P。を原点として斜面に沿って上向きにx軸を，
斜面に垂直に 軸をとる。

冗

y o<e<-3 とし，斜面は十分に長く，小球の大きさ
および空気の抵抗は無視できるものとして，以下の間1,....._, 問７に答えよ。解答
は 解答用紙の所定の場所に記入せよ。なお，問1,....._,問4は結果のみを，問5 ,....._, 
問７は結果だけでなく結果を導くまでの過程も記せ。

y

．

 

水平面

図1

〔I〕小球が点P。を離れる時刻をt = 0とし，点P。から点いに達するまでの
小球の運動について考える。（図2)

y

X 

P。

図2
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問 1 酸HA の水溶液と塩基 BOHの水溶液を混合したところ，酸HA の濃度が0.900 mol/L, 

塩基 BOH の濃度が 0.0600 mol/L となった。 この溶液について， 次の (a), (b) に答

えなさい。

(a) 水溶液中で電離平衡に達しているとき， もし， 酸 HA の電離度aの値が 0.500

であるならば， 塩基 BOH の電離度 f3 の値はいくらとなるか， 有効数字3桁で

答えなさい。

(b) 水溶液中で電離平衡が成り立っているとき， 酸 HA の電離度aの値は 0.500 で

はなかった。 電離平衡に達しているときの酸 HA の電離度aの値は， 0.500 よ

りも大きいのか， それとも小さいのかを答えなさい。 また， そのように判断し

た理由も記しなさい。

問 2 濃度が 2Ca 〔mol/L〕の酸 HA の水溶液 10.0 mL と濃度が 2Gb 〔m〇V口の塩基 BOH

の水溶液 10.0 mL を混合したところ， 平衡状態での酸 HA の電離度aの値が 0.500

となった。 なお， 混合後の溶液の体積は 20.0 mL であった。

(a)このときの混合溶液におけるpHを有効数字2桁で答えなさい。

(b) 酸 HA の水溶液と塩基 BOH の水溶液について， その濃度の間には次の関係が

成り立つ。
2Ca =X 
2Gb

X の値を有効数字3桁で答えなさい。 また， 求め方も記しなさい。

-5-
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of Auckland in New Zealand closed down along with the rest of the country. It reopened 

partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also 

required people who entered the building to mark their time of entry and location on time sheets, 

and maintain a distance of 2 metres between people at all times. With lift access restricted to 

one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With 

more services opening in mid- May, the check-in database is now online. 

She and her colleagues are taking odd- and even-hour rotations at their office desks 

to meet the university's spacing requirements. Shared instruments such as the nuclear magnetic 

resonance and mass-spectroscopy tools are run by designated operators to minimize contact - 

Anderson hands over samples, wiped before drop-off, and sends codes and instructions through 

a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies 

motor function after strokes, says (4) the ovemment and universit are united in their safet 

問1 下線部 (1) を日本語に訳しなさい。

問2 下線部 (2)で safety と flexibility が何を指すのか， 具体例を用いながらそれ

ぞれ40字程度（句読点を含む）で述べなさい。

問 3 Jana Volaric 氏はなぜ下線部 (3) のように発言したのか， 述べなさい。

問4 下線部(4)のようになるにはどのような取り組みが必要か， 本文を読んで140

字程度（句読点を含む）でまとめなさい。

- 5 -

messaging and pandemic response. "E veryone 1s singing from the same song sheet," he says. 

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi
Subbaraman,Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. " 一部改変）
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most difficult, especially since the more than 1000 water soluble and fat derived components 

may make up the species and perhaps strain specific taste of meat. A high efficiency, 

bioconversion rate, is the basis for a sustainable product that will be able to improve on the 

carbon footprint of livestock meat production and as a consequence will require less water, land 

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately 

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro 

production process that is much more efficient will be formidable. 

（出典： Mark J.Post. 2012. Cultured meat from stem cells: Challenges and prospects. Meat 

一

Science Volume 92(3): 297-301. より 部改変）

問1 下線部(1)は何を指すのか， 20字以内（句読点を含む）で説明しなさい。

問2 下線部(2)は何を指すのか， 本文中に述べられている3点についてそれぞれ40

字程度（句読点を含む）で説明しなさい。

問3 下線部(3)を日本語に訳しなさい。

問4 下線部(4)で示されているsimilarityとefficiencyは何を指すのか， 具体的

な特徴をそれぞれ40字程度（句読点を含む）で説明しなさい。

- 8 -

（Reprinted from Meat Science, Vol .92, Mark J.Post, Cultured meat from stem cells: Challenges 
and prospects,Pages No.297-301, Copyright 2012, with permission from Elsevier. 一部改変）
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offspring brain. 

Different aspects of father involvement could influence child development in 

different ways. Additionally, other features of father-child interactions such as, reflective 

capacity and empathy require future consideration. Father's *psychopathology and attachment 

history may also be important considerations as they are linked to early interactions and child 

psychosocial outcomes. Finally, father's stress may affect the brain development of his 

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together, 

the field has quite some way to go and (2) further lon term and lar er-scale research is therefore 

re uired to examine several of these ossibilities which our work cannot address. 

*phenotype : 表現型

* magnetic resonance imaging (MRI) : 磁気共鳴映像法（強い磁気と微弱な電波によって

体内などの様子を映像化する方法）

*cerebellar volumes : 小脳容量

*subcortical grey matter volumes : 皮質下灰白質容量

*trajectory : 曲線

*the postpartum period : 出産後の時期

*psychopathology : 精神病理学

- 11 -

（出典： Sethna V, Siew J, Pote I, et al. Father-infant interactions and infant regional brain 
（Adapted from "Father-infant interactions and infant regional brain volumes : A cross-sectional MRI study" by 
Elsevier, Under a Creative Commons license. 一部改変）
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東北大学医学部保健学科 

令和３年度（２０２１年度）  

ＡＯ入試（総合型選抜）Ⅲ期 筆記試験 

（試験時間 11：00～12：00 （60 分）） 

  注 意 事 項 

１．試験開始の合図があるまで、この問題冊子、解答用紙、下書き用紙を開いてはいけ

ない。 

２．試験開始の合図の直後に、配布された問題冊子（７ページ）、解答用紙（１枚）、 

下書き用紙（１枚）がすべてあることを確認すること。なお、問題冊子のページの脱

落、印刷不鮮明の箇所及び解答用紙の汚れなどがあった場合には、手を挙げて監督者

に申し出ること。 

３．解答は、必ず黒鉛筆（シャープペンシルも可）で記入し、ボールペン・万年筆など

を使用してはいけない。 

４．最初に、解答用紙に受験記号番号を忘れずに記入すること。 

５．解答は、必ず解答用紙の指定された箇所に記入すること。 

６．下書き用紙は使用しなくとも構わない。 

７．試験終了後、解答用紙、問題冊子、下書き用紙の順番に重ねて机の上に置くこと。 

解答用紙、問題冊子、下書き用紙を持ち帰ってはいけない。 
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次の年齢ステレオタイプ（age stereotypes）に関する英文を読み，特に指示のある場合を除いて

日本語で 設問に答えなさい．なお，年齢ステレオタイプについては，以下の説明を参考にすること． 

 

年齢ステレオタイプ（age stereotypes）：特に高齢者に対する肯定的・否定的な先入観や思い込み，

固定観念． （例） 高齢者は物知りである，高齢者は頑固である 

 
 
Stereotype *Embodiment Theory 

Most of the early research on the impact of age stereotypes focused on how they 
influenced younger individual’s behaviors toward older individuals rather than how they 
impacted older individuals themselves. Since then, there has been considerable work done 
to prove ①this latter relationship. However, there lacked a theory to explain how age 
stereotypes could influence the health of older adults. To fill this gap, ②Stereotype 
Embodiment Theory (SET) was developed. 

The proposition of SET is that age stereotypes can, and do, impact older individuals’ 
health, recognizing that both negative and positive age stereotypes have an influence on 
health and disease processes that occur with aging. SET suggests that the influence of age 
stereotypes on health-related outcomes appears via two key directional mechanisms: first, 
through a top-down direction, such that age stereotypes are incorporated from the culture 
to influence the individual (i.e., from society to self); second, through a developmental 
approach that occurs over time, such that age stereotypes are incorporated over an 
individual’s life span (i.e., from young childhood to old age). SET draws on an amount 
of evidence, including numerous experimental laboratory and long-term studies that 
demonstrate age stereotypes’ influence on health and disease as well as the aging process. 

 
Age Stereotypes’ Influence on Cognition and Mental Health 

The connection between *cognition and age stereotypes was first examined 
experimentally by Levy. In her study, 90 people, aged 60 years or greater, came into a 
laboratory to take part in a study that involved a *subliminal *priming experiment that 
flashed either positive or negative age stereotype words at a speed that was sufficient for 
participants to be aware of the word’s general location on the computer screen, but not 
enough time for participants to perceive the word and be aware of its meaning. The 
participants who were *implicitly primed with negative age stereotypes had worsened 
memory, whereas those primed with the positive age stereotypes had improved memory. 
This study demonstrated that age stereotypes can impact older individuals’ cognitive 
performance and that this process can occur implicitly. The finding that age stereotypes 
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can impact older individuals’ cognition has been also showed by Hess and his colleagues. 
Their study found a strong effect in support of the relationship between negative age 
stereotypes and worsened memory performance among older adults. However, ③these 
effects extend beyond the walls of the laboratory and are shown to have long-term 
outcomes. Levy, Zonderman, Slade, and Ferrucci found that, compared to older adults 
with more positive age stereotypes, those with more negative age stereotypes had worse 
*recall memory over a 38-year time period. This effect was greater among participants 
who indicated that the negative age stereotype was directly relevant to themselves. 

Regarding mental health, Levy, Pilver, and Pietrzak explored the relationship between 
age stereotypes and mental health, specifically *suicidal ideation, anxiety, and 
posttraumatic stress disorder (PTSD). The older adults who fully accepted negative age 
stereotypes were more likely to report experiencing all three untoward mental health 
conditions. However, those who were more resistant to negative age stereotypes had 
lower *prevalence rates. Another recent study found that age stereotypes and expectations 
regarding aging are associated with loneliness in later life. Among adults older than 50 
years, Pikhartova, Bowling, and Victor found that those who believed old age was a time 
of loneliness were 1.5 times more likely to report feelings of loneliness over time (i.e., 
lacking companionship as well as social exclusion and isolation), compared to those who 
did not support this statement. In addition, those who reported that they expected to get 
lonelier with age were 2.4 times more likely to report these same loneliness outcomes 
over time, again compared to those who did not have this aging expectation. Also 
*pertinent to mental health, age stereotypes influence older adults’ will to live. In the 
implicit age stereotype priming experimental studies, older participants who were 
exposed to negative age stereotype primes were more likely to refuse life-prolonging 
treatment compared to those who were exposed to positive age stereotype primes. 
 
Age Stereotypes Can Operate Unconsciously 

Most of the earlier studies examining age stereotypes focused on *explicit conscious 
beliefs. However, age stereotypes operate below the level of conscious awareness as a 
function of automatic information processing. Studies that investigate the automaticity of 
age stereotypes use implicit techniques. One prominent technique is the Implicit 
Associations Test (IAT). ④The age-IAT assesses the strength of associations between 
young and old concepts and evaluates how relatively good or bad they are. The 
association strength is determined by the time between being exposed to a concept object 
(e.g., photo of an older or younger face) and the evaluation of it, such that a greater 
strength is indicated by less time. Multiple studies using the age-IAT show strong young-
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good and old-bad pairings that indicate an implicit preference for younger adults and an 
implicit negative bias against older adults. One again, ⑤these findings are true for both 
younger and older adults. 

(Handbook of Theories of Aging, 3rd edition by Vern L. Bengtson, et al. Copyright © 2016 Springer 

Publishing Company, LLC) 一部抜粋，改変 

注： embodiment： 内在化 

    cognition： 認知機能 

    subliminal: 意識下の，潜在意識の 

prime： 刺激する，刺激 

implicitly： 潜在的に，暗黙のうちに 

recall： 想起，再生 

   suicidal ideation： 自殺念慮 （自殺願望） 

prevalence rate(s)： 有病率 

pertinent： 関連のある，関係のある 

explicit： 顕在の 

（１） 下線部①は何を指しているか，説明しなさい。

（２） 下線部②の Stereotype Embodiment Theory における，年齢ステレオタイプが健康に影響を

及ぼす２つのメカニズムについて，本文に即して説明しなさい。

（３） 下線部③について，these effects が指す内容を明らかにして説明しなさい。

（４） 筆者は age stereotypes と mental health の関係についてどのようなことを述べているか，

100 字程度で述べなさい。

（５） 下線部④The age-IAT はどのような実験か，計測方法も含めて説明しなさい。

（Reprinted from "Handbook of Theories of Aging" by Kennedy, Brian K., Morrow-Howell, Nancy, 
Smith, Jacqui. Rights managed by Springer Publishing Company, Inc. Copyright©2016 Springer 
Publishing Company 一部改変）
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（６） 下線部⑤はどのようなことを意味しているか，本文に即して説明しなさい。 

 

 

（７） What do you think about the idea that most age stereotypes of old people are negative? Give and 

explain your opinion in about 50 words in English. Indicate the number of words you have written 

at the end of your answer sheet. 

 

 

（８） 医療従事者の年齢ステレオタイプは医療にどのような影響を及ぼすか，あなたの考えを

100 字程度で説明しなさい。 
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区］図1のように水平面と0の傾きを持つなめらかな斜面の下端の点P。から，水
平と 王 （単位はラジアン）の角をなす向きに速さV。で小球を打ち出したとこ
ろ，小球は 最高点に達した後，斜面上の点Pバこ衝突し斜面の上方に向かっては
ねかえった。小球は斜面と衝突してはずむ（バ ウンドする）のを何回か繰り返し
た後，バ ウンドがおさまって斜面に沿って運動するようになり，最終的に点P。に
戻ってきた。小球がn回目に斜面に衝突する点をp n, 小球の質量をm, 小球と

斜面の間のはねかえり係数 （反発係数）をe (0 < e < 1), 重力加速度の大きさ
をgとする。図1のように，点P。を原点として斜面に沿って上向きにx軸を，
斜面に垂直にy軸をとる。O<〇＜手とし，斜面は十分に長く，小球の大きさ
および空気の抵抗は無視できるものとして，以下の間1,-,_, 問７に答えよ。解答
は解答用紙の所定の場所に記入せよ。なお，問1,-,_, 問4は結果のみを，問5 ,-,_, 
問７は結果だけでなく結果を導くまでの過程も記せ。

y

．

 

水平面

図1

〔I〕小球が点P。を離れる時刻をt = 0とし，点P。から点ビに達するまでの
小球の運動について考える。（図2)

y

X 

P。

図2
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問 1 酸HA の水溶液と塩基 BOHの水溶液を混合したところ，酸HA の濃度が0.900 mol/L, 

塩基 BOH の濃度が 0.0600 mol/L となった。 この溶液について， 次の (a), (b) に答

えなさい。

(a)水溶液中で電離平衡に達しているとき， もし， 酸 HA の電離度aの値が 0.500

であるならば， 塩基 BOH の電離度0の値はいくらとなるか， 有効数字3桁で

答えなさい。

(b) 水溶液中で電離平衡が成り立っているとき， 酸 HA の電離度aの値は 0.500 で

はなかった。 電離平衡に達しているときの酸 HA の電離度aの値は， 0.500 よ

りも大きいのか， それとも小さいのかを答えなさい。 また， そのように判断し

た理由も記しなさい。

問 2 濃度が 2Ca 畑ol/L〕の酸 HA の水溶液 10.0 mL と濃度が 2Gb 〔m゜1/L〕の塩基 BOH

の水溶液 10.0 mL を混合したところ， 平衡状態での酸 HA の電離度aの値が 0.500

となった。 なお， 混合後の溶液の体積は 20.0 mL であった。

(a) このときの混合溶液におけるpHを有効数字2桁で答えなさい。

(b) 酸 HA の水溶液と塩基 BOH の水溶液について， その濃度の間には次の関係が

成り立つ。
2Ca =X 
2Gb 

X の値を有効数字3桁で答えなさい。 また， 求め方も記しなさい。
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of Auckland in New Zealand closed down along with the rest of the country. It reopened 

partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also 

required people who entered the building to mark their time of entry and location on time sheets, 

and maintain a distance of 2 metres between people at all times. With lift access restricted to 

one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With 

more services opening in mid- May, the check-in database is now online. 

She and her colleagues are taking odd- and even-hour rotations at their office desks 

to meet the university's spacing requirements. Shared instruments such as the nuclear magnetic 

resonance and mass-spectroscopy tools are run by designated operators to minimize contact - 

Anderson hands over samples, wiped before drop-off, and sends codes and instructions through 

a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies 

motor function after strokes, says (4) the ovemment and universit are united in their safet 

問1 下線部 (1) を日本語に訳しなさい。

問2 下線部 (2)で safety と flexibility が何を指すのか， 具体例を用いながらそれ

ぞれ40字程度（句読点を含む）で述べなさい。

問 3 Jana Volaric 氏はなぜ下線部 (3) のように発言したのか， 述べなさい。

問4 下線部(4)のようになるにはどのような取り組みが必要か， 本文を読んで140

字程度（句読点を含む）でまとめなさい。

- 5 -

messaging and pandemic response. "E veryone 1s singing from the same song sheet," he says. 

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi
Subbaraman,Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. " 一部改変）
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most difficult, especially since the more than 1000 water soluble and fat derived components 

may make up the species and perhaps strain specific taste of meat. A high efficiency, 

bioconversion rate, is the basis for a sustainable product that will be able to improve on the 

carbon footprint of livestock meat production and as a consequence will require less water, land 

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately 

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro 

production process that is much more efficient will be formidable. 

（出典： Mark J.Post. 2012. Cultured meat from stem cells: Challenges and prospects. Meat 

一

Science Volume 92(3): 297-301. より 部改変）

問1 下線部(1)は何を指すのか， 20字以内（句読点を含む）で説明しなさい。

問2 下線部(2)は何を指すのか， 本文中に述べられている3点についてそれぞれ40

字程度（句読点を含む）で説明しなさい。

問3 下線部(3)を日本語に訳しなさい。

問4 下線部(4)で示されているsimilarityとefficiencyは何を指すのか， 具体的

な特徴をそれぞれ40字程度（句読点を含む）で説明しなさい。

- 8 -

（Reprinted from Meat Science, Vol .92, Mark J.Post, Cultured meat from stem cells: Challenges 
and prospects,Pages No.297-301, Copyright 2012, with permission from Elsevier. 一部改変）
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offspring brain. 

Different aspects of father involvement could influence child development in 

different ways. Additionally, other features of father-child interactions such as, reflective 

capacity and empathy require future consideration. Father's *psychopathology and attachment 

history may also be important considerations as they are linked to early interactions and child 

psychosocial outcomes. Finally, father's stress may affect the brain development of his 

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together, 

the field has quite some way to go and (2) further lon term and lar er-scale research is therefore 

re uired to examine several of these ossibilities which our work cannot address. 

*phenotype : 表現型

* magnetic resonance imaging (MRI) : 磁気共鳴映像法（強い磁気と微弱な電波によって

体内などの様子を映像化する方法）

*cerebellar volumes : 小脳容量

*subcortical grey matter volumes : 皮質下灰白質容量

*trajectory : 曲線

*the postpartum period : 出産後の時期

*psychopathology : 精神病理学

- 11 -

（出典： Sethna V, Siew J, Pote I, et al. Father-infant interactions and infant regional brain 
（Adapted from "Father-infant interactions and infant regional brain volumes : A cross-sectional MRI study" by 
Elsevier, Under a Creative Commons license. 一部改変）
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次の英文を読んで以下の設問に答えなさい． 

The growing increase of the world population has led *FAO to take into account new food 

sources that are able to “feed” the planet and are able to be more sustainable in terms of water and 

soil exploitation and of pollution. Based on these assumptions, insects seem to be a possible 

alternative. However, this practice has not been discovered recently, in fact the testimonies on 

*entomophagy date back very far and there are still a lot of countries where the main meal is

represented by insects. The introduction of insects as a new food on our table has certainly come to 

a cultural historical moment in which food culture traditions have long been overcome with the 

arrival of globalization, with the spread of dishes, such as sushi or kebab, until *IARC's statement 

that the meat preserved or cooked in certain ways can be *carcinogenic. In fact, during the year 

2015, the decision by the IARC to include red meat and processed red meat respectively in group 1 

and 1 A of carcinogenic substances for humans, resulted in a collapse not only of the food market, 

but also of consumer confidence. Above all, in Italy, A)this statement has put into question the myth 

of the Mediterranean diet, which has always been one of the most complete and healthy diets in the 

world, where meat plays a very important role. Obviously, this innovation has led to search for new 

food solutions that could be equally nutritious. If the Western world is able to overcome its taboos, 

entomophagy may be a source of revenue both in economic and environmental terms, which should 

not be underestimated. However, it is necessary to break down the cultural wall so that entomophagy 

can reach our dishes, but with the right reasons and the right explanations this could be possible.  

The motivations that have led the Western world to seek new sources of sustainability both for 

the Western and the developing countries are many: the most important is perhaps the growing 

increase in the number of inhabitants of our planet and consequently, the steady increase in the 

search for food that can at least meet the entire world population in terms of survival; this is the 

reason behind B)the other reasons, since the intensive increase in agriculture and livestock has led to 

an increasing increase in pollution, greenhouse effect, of the soil exploitation, of energy and of water 

thus further worsening the present conditions of the earth. For these reasons, the search for new, 

more environmentally friendly sources has become necessary not only in countries where food is 

not always enough for the entire population, but also in the industrialized world. In this way insects 

are a possible alternative to not underestimate and study to try to figure out how to make the most 

of their potential. The positive aspects of insects can be summarized as follows: They are a great 

source of protein; They transform the *substrate from organic waste into high quality proteins; They 

require much less water and much less soil to be bred; They produce much less greenhouse gases 

than conventional cattle; They have high *nutritional conversion efficiency. In addition, insects 

could also be a possible alternative to traditional feed used to date for animal consumption. However, 

it is extremely important to define the *hygiene of these foods both in terms of food safety and 

nutritional value, in order to evaluate the possibility of their consumption and their marketing.  

The great interest in insects is due primarily to their great nutritional properties, in fact insects 

have been a highly-nourished source of nutrition that obviously can vary depending on the substrate 

from which they feed, the species and the stage of transformation and how to cook. Caloric content 

was estimated around 293–762 kilocalories per 100 g of dry matter. Also the protein content is very 
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high at about 7–48 g/100 g of weight in fresh insects. Also, they are very rich in fat. Insects are also 

rich in mineral salts and vitamins. Given this assumption, C)it is of supreme importance to consider 

not only the positive aspects that insects can make, both to our supply and to the sustainability of 

the environment, but also to the dangers that can result from human insect consumption. It is 

therefore necessary to effectively verify how safe and healthy they are, in order to avoid any possible 

risks that may lead to illnesses, *toxinfections, and food-borne infections for the consumer.  

In addition, the insect breeding methods and the subsequent stages of killing, preparation, 

preservation and packaging that precede consumption are also important, in order to avoid the risk 

of cross contamination or of poor conservation methods of the product that could expose the farmer 

to dangers of infection while carrying out his work. It is considered that there are the possible 

microbiological, chemical and physical risks arising from the consumption of eatable insects and 

any allergies that can cause to the consumer, although to date the data D)(   ) ( ア ) (   ) 

( イ ) (   ) ( ウ ) (   ) insects hygienically safe are not many. 

出典：Monica Gallo, in Encyclopedia of Food Security and Sustainability, 2019．（一部改変） 

注 

FAO (Food and Agriculture Organization)：国際連合食料農業機関 

entomophagy : 昆虫食 

IARC (International Agency for Research on Cancer)：国際がん研究機関 

carcinogenic：発がん性 

substrate：基質 

nutritional：栄養上の 

hygiene：衛生 

toxinfections：毒感染症 

（Reprinted from Encyclopedia of Food Security andSustainability, Monica Gallo, Pages 294-299, 
2019, with permission from Elsevier. 一部改変）
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問１ 下線部 A) を，「this statement」が指す内容がわかるように和訳しなさい． 

問２ 下線部 B) の「the other reasons」が指す内容を日本語で説明しなさい． 

問３ 本文中に述べられている，食用昆虫の６つの良い面について，それぞれ簡潔に日本

語で説明しなさい． 

問４ 下線部 C) を和訳しなさい． 

問５ 下線部 D) の ( ) 内に，文脈に合うように以下の語句を適切な順序に並び替

えて入れるとき，( ア ) ( イ ) ( ウ ) に入る語句の番号を答えなさい． 

① that / ② from / ③ concerning / ④ may / ⑤ of contamination / ⑥ the risks /

⑦ arise

問６ 本文中に述べられた，昆虫食の有効性あるいは危険性についてどちらかを例に挙げ

ながら，昆虫食の是非についてあなたの考えを述べなさい（日本語 300 字以内，句

読点を含む）． 
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【 問題Ⅰ 】 

 
 

 関数 )(xf は xの 3次関数であり，その増減表は次のとおりである．ただし， BA, は

実数であり， BA  とする．以下の問に答えよ． 

 

x  0  ．．． 
3

2
  ．．． 1 

)(xf   0   0    

)(xf  B  ↘ A  ↗ B  

 

 
問１ (a) )(xF を xの 1 次式とするとき， BxFxxxf  )()1()( と表せることを示せ． 

 
(b) )(xf を求めよ． 

 

問２ pを正の実数とし，
px

pfxf
xG





)()(

)( とする．以下の問に答えよ． 

(a) 
3

2
p のとき， 1 xp であるすべての xについて  1)( GxG  であることを示

せ．  

(b) 
3

2
 xp であるすべての xについて 








3

2
)( GxG となる pの最小値を求めよ． 
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【 問題Ⅱ 】 
 
𝑥𝑥𝑥𝑥 平面上の零ベクトルではない２つのベクトル  𝑎𝑎 ����⃗ = (𝑎𝑎1, 𝑎𝑎2),  𝑏𝑏 ����⃗  = (𝑏𝑏1, 𝑏𝑏2) について，

次の 1)，2)，3) の条件を考える． 
 

1) 𝑥𝑥 𝑎𝑎 ����⃗ + 𝑥𝑥 𝑏𝑏 ���⃗ =  0 ����⃗  を満たす実数 𝑥𝑥, 𝑥𝑥 は，𝑥𝑥 = 𝑥𝑥 = 0 以外にはない． 
2) 𝑎𝑎1𝑏𝑏2 − 𝑎𝑎2𝑏𝑏1   0 である． 
3)  𝑎𝑎 ����⃗ ∙  𝑐𝑐 ���⃗  = 0 かつ   𝑏𝑏 ���⃗ ∙  𝑐𝑐 ���⃗    0 を満たすベクトル 𝑐𝑐  �����⃗   が存在する． 

 
ここで， 𝑐𝑐 ���⃗     0 ����⃗であり，  𝑎𝑎 ����⃗ ∙  𝑐𝑐 ���⃗，  𝑏𝑏 ���⃗ ∙  𝑐𝑐 ���⃗  は内積を表すとして，以下の問に答えよ． 
 
 

問１ ベクトル 𝑎𝑎 ����⃗  と 𝑏𝑏 ����⃗  が平行ではない場合，条件 2) の関係式が成り立つことを示せ． 
 
問２ 条件 1) が成り立つとき，条件 2) が成り立つことを対偶を用いて証明したい．以下

の問に答えよ． 
 

(a) 𝑎𝑎1𝑏𝑏2 − 𝑎𝑎2𝑏𝑏1 = 0 かつ 𝑎𝑎1𝑎𝑎2   0 の場合について，条件 1) が成り立たないことを

証明せよ．ただし，計算の過程で 𝑏𝑏1
𝑎𝑎1

= 
𝑏𝑏2
𝑎𝑎2

  = t とおいてよい． 

 

(b) 𝑎𝑎1𝑏𝑏2 − 𝑎𝑎2𝑏𝑏1 = 0 かつ 𝑎𝑎1𝑎𝑎2 = 0  の場合について，条件 1) が成り立たないことを

証明せよ． 
 
問３ 条件 2) が成り立つとき，条件 3) が成り立つことを証明せよ．ただし， 𝑐𝑐 ���⃗ = (𝑐𝑐1, 𝑐𝑐2) 

として計算せよ． 
 
 

365



 

 

令和３年度（2021年度） 東北大学工学部 

ＡＯ入試（総合型選抜）Ⅱ期 

 

筆記試験③ 

問題冊子 
 

（13：50～14：50，60 分） 
 

  

 

注 意 事 項  

１．机の上には，受験票，黒鉛筆（シャープペンシルも可)，消しゴム，鉛筆削り，時計，メガネの他は

置いてはいけません。これ以外のものはかばん等に入れて椅子の下(床面)に置いてください。時計

のアラームは使用しないでください。（目薬等も机の上に置いてはいけません。） 
 

２．携帯電話等を持っている人は，監督者の指示に従ってください。 

試験中に携帯電話等を身につけていることが発覚した場合は，不正行為の疑いがあるとみなし， 

その機器を預かります。 
 

３．試験開始の合図があるまで，問題冊子を開かないでください。 
 

４．試験開始の合図の直後に，問題冊子，解答用紙，下書き用紙に印刷不鮮明，ページの落丁・乱丁 

及び解答用紙の汚れ等がないか確認してください。 
 

５．最初に，２枚の解答用紙のすべてに受験記号番号を忘れずに記入してください。 
 

６．解答用紙はホッチキスで留めてあります。ホッチキス留めを外さないでください。 
 

７．解答用紙は書き損じても，破れても交換しませんので注意してください。 
 

８．下書き用紙は使用してもしなくても構いません。 
 

９．問題冊子，下書き用紙は持ち帰ってください。 
 

10．試験終了後，解答用紙の１ページ側が一番上になるように机の上に置き，提出もれがないように 

確認してください。 

366



1 
 

【 問題Ⅰ 】 
 

 断面が長方形の均質な長棒を水に浮かべる．図１および図２に示すように，長棒の

重心 O を含む鉛直断面 ABCD の頂点の一つに軽い糸をつけて鉛直上方に引く．AO の

長さを L，∠AOD の角度をθ （ただし，θ   90°）とする．長棒の体積を V，水の密

度をρ 0，重力加速度の大きさを g とするとき，以下の問に答えよ． 
 
問１ 図１に示すように，頂点 A につけた糸を鉛直上方に引いたとき，棒の半分が水

面下に沈み，その断面の対角線 BD が水面と一致する状態でつりあった．長棒の

密度をρ 1，長棒の浮力を F，糸の張力を T とするとき，次の(a)から(e)に答え

よ． 

 
(a) 鉛直方向の力のつりあいの式を T，F，V，ρ1，g を用いて表せ． 
 
(b) 長棒の浮力 F の式を V，ρ 0，ρ 1，g のうち必要なものを用いて表せ． 

 

(c) (a)および(b)の結果を用いて張力 T を V，ρ 0，ρ 1，g を用いて表せ． 
 
(d) 長棒の重心 O のまわりの力のモーメントがつりあうことを用いて，T を F で

表せ．ここで，浮力は水面下の物体の重心に働くものとみなし，三角形の重

心は辺の中点から向かい合う頂点に引いた直線の 1/3 の位置にあるものとす

る． 
 
(e) 長棒の密度ρ 1を ρ 0 で表せ． 

   
図１  
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問２ 問１と形状が同じで密度が異なる長棒を水に浮かせ，図２に示すように，軽い

糸を頂点 D につけて鉛直上方に引いたところ，長棒の断面の対角線 BD が水面

と一致する状態でつりあった．長棒の密度をρ 2，長棒の浮力を F’，糸の張力を

T’とするとき，次の(a),(b)に答えよ．  

 

(a) 重心 O のまわりの力のモーメントがつりあう条件を式で示せ． 
 
(b) 長棒の密度ρ 2をρ 0 とθ を用いて表せ． 

 

  
図２ 

 
 

368



 3 

【 問題 II 】 
 
 図１に示すように，理想気体により低温側の熱を高温側に排出するシステム

を考える．低温側では気体が①温度 𝑇L で等温膨張しながら 1 モルあたり 𝑄L 

(> 0) の熱量を吸収し，その気体は②断熱圧縮され，高温側に送られる．高温側

では，気体が③温度 𝑇H で等温圧縮されながら 1 モルあたり 𝑄H (< 0) の熱量

を放出し，その後④断熱膨張して低温側に戻る．この排熱システムが図２の 𝑃 -
𝑉  図に示すように気体の 4 つの状態 a (𝑉a, 𝑇H)，b (𝑉b, 𝑇H)，c (𝑉c, 𝑇L)，d (𝑉d, 𝑇L) 
からなる熱サイクルで表せるとき，以下の問に答えよ．ただし，𝑃，𝑉 ，𝑇  はそ

れぞれ圧力，体積，温度を表す．また，気体定数は 𝑅，比熱比は 𝛾 であり，断

熱変化においては，𝑃 𝑉 𝛾 = 一定が成り立つものとする． 
 
 
 
 
 
 
 
 
 

図１ 
 
 
 
 
 
 
 
 
 
 
 
 
 

図２ 
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問１ 下線部①〜④の状態変化は図２の熱サイクル中のどの変化になるか．以

下の 8 つの状態変化からそれぞれ選べ． 
   状態変化：a → b，b → c，c → d，d → a，a → d，d → c，c → b，b → a 
 
問２ 比熱比 𝛾  は定圧モル比熱 𝐶𝑝 と定積モル比熱 𝐶𝑣 を用いて 𝛾 = 𝐶𝑝 / 𝐶𝑣 

と定義される．このとき，定積モル比熱 𝐶𝑣 を比熱比 𝛾 と気体定数 𝑅 を
用いて表せ． 

 
問３ 断熱変化②によって気体がされる 1 モルあたりの仕事を求めよ． 
 
問４ 1 サイクルの間で気体がする 1 モルあたりの正味の仕事を求めよ． 
 
問５ 体積比 𝑉b / 𝑉c を温度比 𝑇H / 𝑇L を用いて表せ． 
 
問６ 温度 𝑇  において体積が 𝑉1 から 𝑉2 まで等温変化する理想気体は，1 モ

ルあたり 𝑄 = 𝑅𝑇 log(𝑉2 / 𝑉1) の熱量を吸収する． 𝑄L / 𝑇L = −𝑄H / 𝑇H と
なることを示せ． 

 
問７ 低温側の吸熱量 𝑄L と問４で求めた正味の仕事 𝑊  の比 𝑄L / 𝑊 を，温

度比 𝑇H / 𝑇L を用いて表せ． 
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令和３年度（2021年度） 東北大学工学部 

ＡＯ入試（総合型選抜）Ⅱ期 

 

筆記試験④ 

問題冊子 
 

（15：40～16：40，60 分） 
 

  

 

注 意 事 項  

１．机の上には，受験票，黒鉛筆（シャープペンシルも可)，消しゴム，鉛筆削り，時計，メガネの他は

置いてはいけません。これ以外のものはかばん等に入れて椅子の下(床面)に置いてください。時計

のアラームは使用しないでください。（目薬等も机の上に置いてはいけません。） 
 

２．携帯電話等を持っている人は，監督者の指示に従ってください。 

試験中に携帯電話等を身につけていることが発覚した場合は，不正行為の疑いがあるとみなし， 

その機器を預かります。 
 

３．試験開始の合図があるまで，問題冊子を開かないでください。 
 

４．試験開始の合図の直後に，問題冊子，解答用紙，下書き用紙に印刷不鮮明，ページの落丁・乱丁 

及び解答用紙の汚れ等がないか確認してください。 
 

５．最初に，２枚の解答用紙のすべてに受験記号番号を忘れずに記入してください。 
 

６．解答用紙はホッチキスで留めてあります。ホッチキス留めを外さないでください。 
 

７．解答用紙は書き損じても，破れても交換しませんので注意してください。 
 

８．下書き用紙は使用してもしなくても構いません。 
 

９．問題冊子，下書き用紙は持ち帰ってください。 
 

10．試験終了後，解答用紙の１ページ側が一番上になるように机の上に置き，提出もれがないように 

確認してください。 
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3 
 

【 問題 II 】 

 
 次の文章を読み，以下の問に答えよ．ただし，原子量は H 1.00，C 12.0，O 16.0 として

計算せよ． 
 

身のまわりの高分子を見てみると，天然高分子と合成高分子に分類される．天然高分子

では，炭水化物やタンパク質があげられ，これらは油脂とともに人間が栄養を補給するた

めに重要な食物として機能している．炭水化物は，単糖，オリゴ糖，デンプンなどいずれ

も一般式 CmH2nOn で表される．体内で代謝されると，A)水，二酸化炭素，熱または他のエネ

ルギーに変換される．タンパク質は，B)アミノ酸が重合したものである．体内に摂取された

タンパク質は，酵素で加水分解され，種々のアミノ酸として吸収されたのち，体内でタン

パク質として再合成される．  
合成高分子では，合成樹脂（プラスチック）があげられる．プラスチックは，熱や圧力

を加えると成形・加工ができ，軽量である．近年では，燃料の節約のため，船舶・車両・航

空機などの輸送機関において金属に代わって使用されることが多くなっている．限りある

石油資源の有効利用や環境問題から，現在，いくつかのプラスチックには以下の 1 から 6
の識別マークがつけられ回収されている． 

 

 
 
問１ 下線部 A)について，二酸化炭素と水（液体）の生成熱はそれぞれ 394 kJ/mol，286 

kJ/mol である．燃焼熱測定の実験を行ったところ，グルコース C6H12O6 9.00 g を燃焼

すると，140.5 kJ の熱を発生することがわかった． 
 
(a) 二酸化炭素，水（液体）の生成に関する熱化学方程式を書け． 
(b) グルコースの燃焼熱を表す熱化学方程式を書け．ただし，燃焼熱は有効数字 3

桁で求めよ． 
(c) グルコースの生成熱を有効数字 3 桁で求めよ． 
 

問２ 下線部 B)について，アミノ酸は分子内に酸と塩基の両方の性質をもつ．そのため，

水溶液中では式（１）と（２）のような電離平衡を示す．陽イオン A+，分子内に正

と負の両方の電荷をもつ双性イオン A±，陰イオン A–が平衡状態であり，pH の変化

によって組成が変化する．正の電荷と負の電荷がつりあい，全体として電荷が 0 に

なるときの pH の値を等電点という．水溶液に電極を差し込み，適切な直流電圧をか
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けると，アミノ酸分子は帯電状態に応じて電極のいずれかに移動する． 
 
  
                                （１） 
 
 
                                （２） 
 

(a) 平衡状態におけるアミノ酸分子の陽イオン，双性イオン，陰イオンの濃度，お

よび水素イオン濃度を，それぞれ[A+]，[A±]，[A–]，[H+]として，式（１）と（２）

の電離定数 K1 と K2 を表す式を書け． 
(b) 等電点での全体の電離定数 K = K1 × K2 を水素イオン濃度で表す式を書け． 
(c) あるアミノ酸分子の K1 と K2 はそれぞれ 4.0 × 10-3 mol/L と 2.5 × 10-10 mol/L で

あった．等電点での pH を小数点第 1 位まで求めよ．また，等電点より pH を

高くし，水溶液に図 1 のように直流電圧をかけたとき，アミノ酸分子はどのよ

うなふるまいを示すか答えよ． 
 
 
 
 
 
 
 

図１ 
 
問３ 識別マーク 6 のプラスチックの構造式は以下で表される．平均分子量を測定したと

ころ，5.20 × 104 であった．重合度 n を整数で求めよ．ただし，末端の構造は考慮し

なくてよいものとする． 

CH2 CH

n  
 
問４ 識別マーク 1，3 のプラスチックの名称と構造式を書け． 

 
問５ 識別マーク 5 の原料は，プロピレン CH2=CH-CH3 という化合物である．この化合物

に臭化水素を付加した場合，おもに得られる化合物の名前と構造式を書け． 
             

C

R

H

H3N COOH

C

R

H

H3N COO C

R

H

H2N COO

C

R

H

H3N COO + H

+ H
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Every ANPR detection and vehicle type classification is noisy but there is so much of it that it no 

longer matters. A) Data Science tends to emphasize quantity over quality, and the reuse of whatever 

secondhand data it can find. Often this means that the data scientist has to do more work in "adding 

revision" or pre-processing one or more data sets into a usable format. 

*Correlation. "A growing respect for correlation rather than a continuing quest for ambiguous

*causation". In "classical" science and statistics, careful distinctions are made between causation and 

correlation. Causation is a difficult philosophical concept, though has recently been given solid 

statistical foundations. Causation can typically only be assumed from a system when cause is put into 

the system. This occurs in controlled scientific experiments, where the experimenter forces some 

variable to take a value and records the result. In contrast, Data Science is a passive activity, which 

analyses only data which already exists and has not been caused by the data scientist. Hence, Data 

Science deals with co汀elations rather than causation. This means working with "black box" parametric 

models rather than with productive theory-driven models. B) Data scientists argue that the predictions 

enerated b black boxes are often better than those of theo -driven models which is all that matters. 

Data Science here means the use and re-use of data collected passively rather than via the causal 

experiments used in regular "science". Causation inference has recently (from the early 2000s) become 

well understood within the framework of *Bayesian networks. We now know that, contrary to the 

claims of some earlier statisticians and educators, it is possible to infer causation and not just 

correlation using statistics, but (except for a few special cases) only if the data itself has first been 

caused in some way by the experimenter. For example, to learn whether mo bile phone use causes car 

crashes, it is necessary to cause some drivers to use their phones and others not to use them, and observe 

the results, rather than just observing a set of drivers' phone and crash behaviors. Without this kind of 

experimental control, it would be possible for *confounding factors such as personality to cause both 

phone use and crashes, and thus only possible to infer their correlation. Data Science is thus 

unambiguously defined and cleanly distinguished from regular "science" as science without (オ）• This 

concept corresponds to "correlation" above. W皿e data scientists could collect their own data, they 

typically work with existing data collected from various sources such as previous experiments, the internet, 

company databases and government records. This practicality gives rise, incidentally, to the "messiness" 

above, and sets the character for much of practical Data Science's data preparation or adding revision 

act1v1t1es. 

出典： Charles Fox (2018): Data Science for Transport - A Self-Study Guide with Computer Exercises, 
一部改変）Springer (

注

ANPR (automatic number plate recognition) : ナンバ ー プレ ー トを自動認識して自動車交通を

計測するシステム

2 

(Reprinted from "A Self-Study Guide with Computer Exercises" by Charles Fox. Rights managed by 

Springer Nature Switzerland AG, Inc. Copyright© 2018 Springer Nature Switzerland AG 一部改変)
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区］図1のように水平面と0の傾きを持つなめらかな 斜面の下端の点P。から，水
平と 王 （単位はラジアン）の角をなす向きに速さV。で小球を打ち出したとこ

3 

ろ，小球は最高点に達した後，斜面上の点Pバこ衝突し 斜面の上方に向かっては
ねかえった。小球は斜面と衝突してはずむ（バ ウンドする）のを何回か繰り返し
た後，バ ウンドがおさまって斜面に沿って運動するようになり，最終的に点P。に
戻ってきた。小球がn回目に斜面に衝突する点をp n, 小球の質量をm, 小球と
斜面の間のはねかえり係数 （反発係数）をe (0 < e < 1), 重力加速度の大きさ
をgとする。図1のように，点P。を原点として 斜面に沿って上向きにx軸を，
斜面に垂直に 軸をとる。

冗

y 0<8<-
3 とし，斜面は十分に長く，小球の大きさ

および空気の抵抗は無視できるものとして，以下の問1,,...__,, 問７に答えよ。解答
は解答用紙の所定の場所に記入せよ。なお，間1,,...__,,問4は結果のみを，問5 ,,...__,, 
間７は結果だけでなく結果を導くまでの過程も記せ。

y

．

 

水平面

図1

〔I〕小球が点P。を離れる時刻をt = 0とし，点P。から点いに達するまでの
小球の運動について考える。（図2)

y

X 

P。

図2

- 8 -

393



394



395



396



397



398



399



400



401



402



403



404



405



406



407



408



409



410



411



412



413



414



415



416



417



418



419



420



421



422



423



424



425



of Auckland in New Zealand closed down along with the rest of the country. It reopened 

partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also 

required people who entered the building to mark their time of entry and location on time sheets, 

and maintain a distance of 2 metres between people at all times. With lift access restricted to 

one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With 

more services opening in mid- May, the check-in database is now online. 

She and her colleagues are taking odd- and even-hour rotations at their office desks 

to meet the university's spacing requirements. Shared instruments such as the nuclear magnetic 

resonance and mass-spectroscopy tools are run by designated operators to minimize contact - 

Anderson hands over samples, wiped before drop-off, and sends codes and instructions through 

a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies 

motor function after strokes, says (4) the ovemment and universit are united in their safet 

問1 下線部 (1) を日本語に訳しなさい。

問2 下線部 (2)で safety と flexibility が何を指すのか， 具体例を用いながらそれ

ぞれ40字程度（句読点を含む）で述べなさい。

問 3 Jana Volaric 氏はなぜ下線部 (3) のように発言したのか， 述べなさい。

問4 下線部(4)のようになるにはどのような取り組みが必要か， 本文を読んで140

字程度（句読点を含む）でまとめなさい。

- 5 -

messaging and pandemic response. "E veryone 1s singing from the same song sheet," he says. 

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi
Subbaraman,Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. " 一部改変）
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most difficult, especially since the more than 1000 water soluble and fat derived components 

may make up the species and perhaps strain specific taste of meat. A high efficiency, 

bioconversion rate, is the basis for a sustainable product that will be able to improve on the 

carbon footprint of livestock meat production and as a consequence will require less water, land 

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately 

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro 

production process that is much more efficient will be formidable. 

（出典： Mark J.Post. 2012. Cultured meat from stem cells: Challenges and prospects. Meat 

一

Science Volume 92(3): 297-301. より 部改変）

問1 下線部(1)は何を指すのか， 20字以内（句読点を含む）で説明しなさい。

問2 下線部(2)は何を指すのか， 本文中に述べられている3点についてそれぞれ40

字程度（句読点を含む）で説明しなさい。

問3 下線部(3)を日本語に訳しなさい。

問4 下線部(4)で示されているsimilarityとefficiencyは何を指すのか， 具体的

な特徴をそれぞれ40字程度（句読点を含む）で説明しなさい。

- 8 -

（Reprinted from Meat Science, Vol .92, Mark J.Post, Cultured meat from stem cells: Challenges 
and prospects,Pages No.297-301, Copyright 2012, with permission from Elsevier. 一部改変）
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offspring brain. 

Different aspects of father involvement could influence child development in 

different ways. Additionally, other features of father-child interactions such as, reflective 

capacity and empathy require future consideration. Father's *psychopathology and attachment 

history may also be important considerations as they are linked to early interactions and child 

psychosocial outcomes. Finally, father's stress may affect the brain development of his 

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together, 

the field has quite some way to go and (2) further lon term and lar er-scale research is therefore 

re uired to examine several of these ossibilities which our work cannot address. 

*phenotype : 表現型

* magnetic resonance imaging (MRI) : 磁気共鳴映像法（強い磁気と微弱な電波によって

体内などの様子を映像化する方法）

*cerebellar volumes : 小脳容量

*subcortical grey matter volumes : 皮質下灰白質容量

*trajectory : 曲線

*the postpartum period : 出産後の時期

*psychopathology : 精神病理学

- 11 -

（出典： Sethna V, Siew J, Pote I, et al. Father-infant interactions and infant regional brain 
（Adapted from "Father-infant interactions and infant regional brain volumes : A cross-sectional MRI study" by 
Elsevier, Under a Creative Commons license. 一部改変）
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