
　 大きさが ともに 2 であるような 2つのベクトル  と  のなす角が 60°であるとする。 ・ ， ・  の値を求めると，

a


b


a


a


a


b(5)

・  ＝  ， ・  ＝  である。 実数  に対して，2つのベクトル ，  を ＝   － ， ＝  －  

a


a ヌ


a


b ネ t


c


d


c t


a


b


d


a t


b

によって定める。 このとき， ・  および  |  | |  | は  の 2次式を用いて， ・ ＝  ， |  | |  | ＝  と表

c


d


c


d t


c


d ノ


c


d ハ

される。 ゆえに，  と  のなす角が 60°のときの  の値は， ＝  ，   ( ただし，  ＜  )

c


d t t ヒ フ ヒ フ

と求まる。  

(4) 関数 ＝ 4 ＋ 4  － 4(2 ＋ 2 )＋ 5 がある。 2 ＋ 2 ＝  とおくと，  のとりうる値の範囲は ≧  であy  x －x  x －x  x －x t t t チ

る。 さらに，関数  を ＝ ＋ ＋  と表すときの定数 ，  の値を求めると， ＝  ， ＝  である。y y t 2 at b a b a ツ b テ

したがって，関数  は ＝  のとき最小値  をとり，そのときの  の値は ＝  である。y t ト ナ x x ニ
 

 

数 学 ［ 問 題 そ の １］ 

解答はすべて解答用紙に記入せよ。  
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　　 　 １ 　次の文の  の中に入れるべき適当な数または式を解答欄に記入せよ。
　　

(1) 変量  についての 10個のデータが，次のように与えられている。x

10， 12， 20， 18， 8， 21， 30， 13， 15， 29

このデータの範囲の値は  である。 また，このデータの中央値，平均値，第 １四分位数，四分位偏差を，それア

ぞれ ，  ， ，  とするとき， ，  ， ，  の値を求めると， ＝  ，  ＝  ， ＝  ，Me


x Q 1 Q Me


x Q 1 Q Me イ


x ウ Q 1 エ

＝  である。Q オ
 

(2)  0 から 9 までの 10個の数字の中から重複を許して 4個の数字を選び，1列に並べて得られる 0000 から 9999 までの

番号が 1つずつ書かれた番号札がある。 この番号札から 1枚の札を引くとき，次の （ⅰ） ～ （ⅴ） の確率が求まる。

（ⅰ）　引いた札に書かれた番号が 0000 である確率の値は  である。カ

（ⅱ）　引いた札に書かれた番号の右端の数字が 5 である確率の値は  である。キ

（ⅲ）  引いた札に書かれた番号の 4つの数字が全て奇数である確率の値は  である。ク

（ⅳ）　引いた札に書かれた番号の 4つの数字の少なくとも 1つが 0 である確率の値は  である。ケ

（ⅴ）　引いた札に書かれた番号の 4つの数字の積が正の偶数である確率の値は  である。コ  

(3) 0 ≦ ＜ π とする。 2 つの等式  2 sin  cos ＝ sin  ，1－ 2 sin  ＝ cos   （ただし，0 ≦ ＜ 2π） を満たす  はx x x A  2x A A A

 の式で ＝  と表される。 これらの等式を用いて，方程式  2sin  cos ＋ 2 3 sin  ＝ 2 ＋ 3 …… ①x A サ x x  2x

を sin － 3 cos ＝  …… ② と変形すると，定数  の値は ＝  である。 さらに，② を sin （ ＋α）＝ A A p p p シ A q

（ただし，－π＜α＜ π） と変形するときの定数 α，  の値は α＝  ， ＝  である。 ゆえに，方程式 q ス q セ

① の解は ＝  ，  ( ただし，  ＜  ) である。x ソ タ ソ タ  



 

数 学 ［ 問 題 そ の 2 ］ 

解答はすべて解答用紙に記入せよ。 

 

 

 

( 以下の余白は計算用に使ってよい。) 

 

　
座標平面上に，点 A (1，－3 ) と 放物線 ＝  …… ① がある。 いま，点 A から放物線 ① に引いた 2本の接線y x 2  ２

を ，  とする。 ただし，接線  の接点を B，その座標を ( ， )  とし，接線  の接点を C， その座標を ( ， )  とl m l b b 2 m c c 2

するとき， ＜  が成り立つものとする。 このとき，次の (1)，(2) について，(1) は文中の  の中に入れるべきb c  

適当な数または式を，(2) は解答の過程と答えを，それぞれ解答欄に記入せよ。

関数 ＝  の導関数 ′の式を求めると ′＝ である。 よって，放物線 ① 上の点 P ( ， ) におけるy x 2 y y ア p p 2
(1)

接線の方程式は， ，  を用いた式で ＝  …… ② と表される。 ここで，直線 ② が点 A (1，－3 ) を通るとp x y イ

きの定数  の値を求めると， ＝  ，   ( ただし，  ＜  ) である。 したがって，接線  p p ウ エ ウ エ l

の方程式は ＝  であり ，接線  の方程式は ＝  である。y オ m y カ  

 

( ’20 －Ⅱ ) 

放物線 ① と 2直線 ，  で囲まれた部分の面積を  とするとき，  の値を求めよ。 ただし，解答の過程に関して，l m S S(2)

（1）で求めた結果は そのまま用いてよい。  



 

数 学 ［ 解 答 用 紙 ］ 

 

 

 

 

(1) ア 22  イ 16.5 ウ  17.6 エ  12  オ  4.5   

  

(2) カ 
10000

1

 
キ 

10000

1000

 
ク 

10000

625

 
ケ 

10000

3439

 
コ 

10000

5936

 

  

(3) サ  2x シ 2 ス －
3

π

 
セ 

2

2 

 
ソ  

24

7π

 
タ 

24

13π

 

 

(4) チ  2 ツ －4 テ 3 ト 2 ナ －1 ニ  0 

 

(5) ヌ 2 ネ 1 ノ － ＋ 4 － 1t 2 t  ハ 2（ － ＋ 1）t 2 t  ヒ 
2

1

 
フ 2 

 

 

 

(1) ア 2x イ 2 － px p 2
 ウ －1 エ 3 オ － 2 － 1x  カ 6 － 9x  

 

(2) 

解   

 

答 

 

の 

 

過 

 

程 

(1) より，求める面積は右図の斜線部である。 したがって，

 ＝ (  －(－ 2 － 1 ) )  ＋ (  －( 6 － 9 ) )  S 
－1

 1
x 2 x dx 

1

 3
x 2 x dx

＝ ( ＋ 2 ＋ 1 )  ＋ (  －6 ＋ 9 )  
－1

 1
x 2 x dx 

1

 3
x 2 x dx

＝3

1
 ＋ ＋  ＋3

1
 － 3 ＋9 x 3 x 2 x

1

－1
x 3 x 2 x

3

1

＝　 3
1

 ＋1 ＋1 － － 3

1
 ＋1 －1 ＋(  9 －27 ＋27)  － 3

1
 －3 ＋9 　

＝ 
3

7
 ＋

3

1
 ＋9 －

3

19
 ＝

3

16
■

 

 

答 
 

 ＝
3

16
S
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 Ⅱ 受 験

番 号 

 

 

　
  １　

　
  ２　

解 答 例 

 

－1

3

x

y

A (1，－3 )

直線 m

直線  l











That human beings often continue to pour money into bad projects because they have already invested in them and cannot bring 

themselves to lose that investment is well known. Indeed the sunk-cost fallacy, [ as called is phenomenon this ] ,  is frequently 

cited as an example of people failing to behave in the “rational” way that classical economics suggests they should.

Though the exact psychological underpinning of the sunk-cost fallacy is debated, it might reasonably be expected to apply only 

when the person displaying  (1) it  also made the original investment. However a study published recently in Psychological Science by 

Christopher Olivola of Carnegie Mellon University suggests this is not true.  A In making decisions, people may also take into account 

the sunk costs of others.

Dr Olivola was led into his investigation by a thought experiment of the sort sometimes conducted by physicists. His imaged 

experimental subject had just received, as a present from a well-intentioned aunt, a gaudy and uncomfortable jumper. He asked 

himself whether the putative subject would be more likely to wear the jumper if he also knew that his aunt had made significant 

sacrifices to buy it, and he suspected that the answer would be “yes”. 

Having experimented reflectively on himself, he decided to try something like it on other people. He recruited volunteers and 

posed them similar hypothetical questions, though not involving aunts.

In his first experiment he asked 602 people to imagine that they had obtained a front-row ticket to a basketball game but that a 

terrible storm on the day of the game meant travelling to watch  (2) it  would be cold, slow and potentially hazardous.  B Participants 

were also told that it was too late to exchange the ticket or to give it to someone else.  They were then asked to imagine either that 

they had obtained the ticket for themselves or that a friend had obtained it, but because of an unexpected work-related trip could not 

attend and had therefore given it to them. They were also asked to imagine either that they or their friend had obtained the ticket 

free, or had paid $200 for it. Armed with all this information they were then asked whether they would go to see the game live or stay 

at home and watch it on television.

As sunk-cost theory predicts, those told they had paid for the ticket themselves opted to attend the match, rather than watch it 

on TV, more often than those told they had obtained it free. Intriguingly, though, this was also true of those told they had been given 

the ticket, if they were told as well that the ticket had originally cost money rather than being a freebie. Moreover, similar results 

obtained in other experiments Dr Olivola conducted, involving imaginary tennis-club memberships, movie-watching and chocolate 

cake. 

A possible explanation for these results, and also for Dr Olivola’s own intuitive response to the aunt problem, is that social 

signalling is involved. In all cases the gift was supposed to have come from a close social connection (either a friend or a relative), 

so part of the act of using it was to show appreciation for  (3) its  receipt. The costlier the gift, the more appreciation a donor might 

expect to be demonstrated, which was consistent with what he found.

To double-check the role of social connection, however, he decided to conduct one final round of experiments. In these the 

putative gift was supposed to have come not from a bosom buddy but rather from a casual acquaintance or a stranger. To his surprise, 

the effect was often stronger with these people than  (4) it  was with friends and relatives.

What is going on here is obscure. Perhaps exaggerated gratitude towards acquaintances and strangers is a way of turning them 

into friends. All told, however, Dr Olivola believes he has demonstrated that the sunk-cost phenomenon shapes human behaviour 

much more broadly than was previously thought. Yet more evidence, then, that Homo sapiens and Homo economicus are different 

species.

sunk(-)cost fallacy underpinning basis 

 thought experiment  gaudy     putative supposed 

 reflectively thinking carefully and deeply intriguingly interestingly  freebie something that is given free

 bosom buddy very close friend  Homo economicus
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[ ]

A

B

(1) (4)

a basketball game a front-row ticket  a terrible storm  a close social connection

his first experiment social signalling  the effect   the gift

the sunk-cost fallacy the role of social connection  the exact psychological underpinning

In making decisions, people carefully consider all the sunk costs.

In the first experiment, participants were asked about gifts from their relatives.

People are bound to fail to terminate bad investments, losing more money.

The first experiment’s results showed that free tickets were more likely to be wasted.

Dr Olivola thought that the source of the gift was a relevant factor in the first experiment’s results.

Dr Olivola designed the first experiment based on his imaginary experiment.

The results of the second set of experiments were contrary to what Dr Olivola had expected.

Dr Olivola doubted that the putative subject would be more likely to wear the jumper from their aunt.

Only those making the initial investment are subject to the sunk-cost fallacy.

(  )

(   ) you get your work done, it doesn’t matter how you spend your time at work.

As long as As though Even if In case

Just (   ) her do what she wants.

force get let permit

The elevator in this building is out of (   ) .

business  practice service work

If she had done her best, she would’ve (   ) the exam.

be passed been passed pass  passed

We’re looking forward (   ) you next week.

see seeing to see to seeing

Jim runs (   ) than any other student in his class.

fast faster fastest very fast

(   ) badminton is hard, but fun.

Having played Play  To have played To play

I’ve grown (   ) his tendency to talk about the same thing again and again.

clever at  full of  quick at  weary of

He thinks he is a genius, (   ) he is not in any way.

that  what which who
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(  )

Turn (   ) the corner, and you will find the post office.

What grape is this wine made (   ) ?

I may or may not be able to come home, depending (   ) the circumstances.

Nathan is seeing a doctor the day (   ) tomorrow.

Speaking (   ) the plan, I don’t think it’s a good idea.

According (   ) him, today’s meeting has been canceled.

You have to tackle problems one (   ) one.

I purchased this purse (   ) my mother as a souvenir.

We were lost (   ) the woods. 

after against around as  before between by  for 

from in  of  on  onto than to  with 

(  )

Because I had lost my wallet, I couldn’t buy anything.

(   ) (   ) my wallet, I couldn’t buy anything.

Everyone has the freedom to speak for themselves.

Everyone (   ) (   ) to speak for themselves.

You are not allowed to smoke in this area.

(   ) (   ) not allowed in this area.

(  )

( considered difficult execute it plan the they to ) .

( as her his if mother Nick she treated was ) .

( happened have him must something to wrong ) .

( as as cost half much my new bag yours ) .

( an as excellent Ken of student the teacher thinks ) .

’20
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(1) (2) (3) (4)

Having lost is free Smoking is

      as  this  phenomenon  is  called

     They  considered  it  difficult  to  execute  the  plan.

     Nick  treated  her  as  if  she  was  his  mother.

     Something  wrong  must  have  happened  to  him.

     My  new  bag  cost  half  as  much  as  yours.

     The  teacher  thinks  of  Ken  as  an excellent  student.


