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Question１ (Compulsory Question , 30 points) 

 

〔１〕 

Let's think about the relationship between the values of trigonometric functions. 

 

（ １ ） When 𝑥 =  
𝜋

6
   sin 𝑥  ア   sin 2𝑥     and   when 𝑥 =  

2

3
𝜋   

sin 𝑥  イ   sin 2𝑥. 

 

Pick from the options ⓪ to ② below for ア  and イ .  

 

（Note that the same option may be repeated.） 
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  （２）Let's examine the relationship between sin 𝑥  and sin 2𝑥 in detail. 

 

Since sin 2𝑥 − sin 𝑥 = sin 𝑥 ( ウ cos𝑥 −  エ )  it follows that  

sin 2𝑥 − sin 𝑥 > 0 is equivalent to 

“ sin 𝑥 > 0  and  ウ cos 𝑥 −  エ > 0 “     ………① 

or 

“ sin 𝑥 < 0  and  ウ cos 𝑥 −  エ < 0 “     ………② 

         

 

When 0 ≤ 𝑥 ≤ 2𝜋, the range of values of x such that ① holds is 

0 < 𝑥 <
𝜋

オ
 

      And also the range of values of x such that ② holds is 

0 < 𝑥 <
カ

キ
𝜋 

 

Therefore  when 0 ≤ 𝑥 ≤ 2𝜋, the range of values of x such that  

sin 2𝑥 > sin 𝑥 holds is 

0 < 𝑥 <
𝜋

オ
        0 < 𝑥 <

カ

キ
𝜋 
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（３）Let's examine the relationship between sin 3𝑥  and sin 4𝑥. 

 

Using the addition theorem for trigonometric functions  we obtain the equality 

sin(𝛼 + 𝛽) − sin(𝛼 − 𝛽) = 2 cos𝛼 sin 𝛽    ………③ 

 

For 𝛼 and 𝛽 satisfying 𝛼 + 𝛽 = 4𝑥  and 𝛼 − 𝛽 = 3𝑥  using ③  the fact that  

sin 4𝑥 − sin 3𝑥 > 0 holds is equivalent to the fact that  

“ cos ク > 0   and   sin ケ > 0  “           ………④ 

  or 

      “ cos ク > 0   and   sin ケ > 0  “      ………⑤ 

 

 holds. 

 

Therefore  since ④ and ⑤   when 0 ≤ 𝑥 ≤ 𝜋, the range of values of x such that  

sin 4𝑥 > sin 3𝑥 holds is 

0 < 𝑥 <
𝜋

コ
    

サ

シ
𝜋 < 𝑥 <

ス

セ
𝜋 

 

 

Pick from the options ⓪ to ⓑ below for ク  and ケ .  

Note that you may choose the same one repeatedly. 

ク  and ケ  answer groups 
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（４）Since the consideration of (2) and (3)  when 0 ≤ 𝑥 ≤ 𝜋, the range of values of x  

such that the inequality sin 3𝑥 > sin 4𝑥 > sin 2𝑥 holds is 

 

𝜋

コ
< 𝑥 <

𝜋

ソ
     ,     

ス

セ
𝜋 < 𝑥 <

タ

チ
𝜋 
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〔２〕 

 （１）when 𝑎 > 0 ,   𝑎 ≠ 1 , 𝑏 > 0    if log𝑎 𝑏 = 𝑥   then ツ  holes. 

Please pick from one of the following six options that best fits ツ . 

Answer groups for ツ  . 

  

 

 

 

 

 

 

 （２）Consider whether the values of various logarithms are rational or irrational. 

(ⅰ)  Since log5 25 = テ    and log9 27 =
ト

ナ
   both are rational numbers. 

 

    (ⅱ)  Consider whether log2 3 is a rational or irrational number. 

Assuming that log2 3  is a rational number  since log2 3  > 0   it can be 

expressed as log2 3 = 
𝑝

𝑞
  using two natural numbers 𝑝 and 𝑞.  

In this case  by (1)  log2 3 can then be transformed into ニ  . 

Now  since 2 is even and 3 is odd  there are no natural numbers p and q  

satisfying ニ  . 

Therefore  log2 3 is an irrational number. 

 

 

            Answer groups for ニ  
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(ⅲ)  When a and b are natural numbers greater than or equal to 2  similarly to (ii)   

we see that "if ヌ    then log𝑎 𝑏 is always an irrational number". 

 

Answer groups for ヌ  

 

⓪ a is an even number 

①  b is an even number 

②  a is an odd number 

③  b is an odd number 

④  a and b are both even  or a and b are both odd 

⑤ Either one of a and b is even and the other is odd 
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Question２ (Compulsory Question, 30 points) 

 

〔１〕 

  （１）Assuming k to be a positive constant  consider the following cubic function. 

𝑓(𝑥) = 𝑥2(𝑘 − 𝑥) 

The points shared by the graph of 𝑦 = 𝑓(𝑥) and the x-axis are ( 0  , 0 )  

and ( ア   , 0 ) . 

 

The derivative of 𝑓(𝑥) is  𝑓′(𝑥) =  イウ  𝑥2 + エ  𝑘𝑥 . 

 

When 𝑥 = オ     the minimum value of 𝑓(𝑥) takes カ  . 

When 𝑥 = キ     the maximum value of 𝑓(𝑥) takes ク  . 

 

Also  in the range of  0 < 𝑥 < 𝑘   𝑓(𝑥) is maximum when 𝑥 = キ    

 

 

Answer groups for ア    and オ  to ク  . 

 

( You may choose the same answer repeatedly. ) 
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（２） 

Consider a cylinder whose base is a circle of radius 9 and whose height is 

inscribed in a cone of height 15  as shown in the figure below. Let x and V be the 

radius of the base and the volume of the cylinder  respectively. Let V be expressed 

in terms of x  

 

𝑉 =  
ケ

コ
 𝜋𝑥2 ( サ − 𝑥)    (  0 <   𝑥  < 9 ) 

 

 

From the consideration of （１）  we know that V is maximized at 𝑥 = シ   . 

 The maximum value of V is スセソ  𝜋 . 
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〔２〕 

  （１）The value of the definite integral ∫ (
1

5
𝑥 + 3) 𝑑𝑥

30

0
 is タチツ  . 

Also  the indefinite integral of function 
1

100
𝑥2 −

1

6
𝑥 + 5 is  

∫(
1

100
𝑥2 −

1

6
𝑥 + 5) 𝑑𝑥 =

1

テトナ
𝑥3 −

1

ニヌ  
𝑥2 + ネ 𝑥 + 𝐶 

However  let the C be the constant of integration . 

 

  （２）In a certain region  "the expected blooming date of Someiyoshino (a type of cherry 

blossom)" becomes a topic of conversation around March every year. Taro and 

Hanako learned that one of the methods to predict the blooming date is to consider 

the temperature since the beginning of February as a function of time  and to use the 

integral value of the function as the basis. In order to predict the date and time of 

blooming of Someiyoshino cherry trees  the two people decided to consider the 

following while looking at the line graph of temperatures every six hours shown in 

Figure 1. 

 

 

 

 

 

 

 

 

   

(Month Day) 

Figure 1.  Line graph of temperature every 6 hours 

 

 

Let the range of x values be the entire real number greater than or equal to 0  and 

the point in time 24x hours since 0:00 a.m. on February 1 be x days later. (For example  

10.3 days later expresses 7:12 a.m. on February 11.) Also  let the temperature after x 

days be y degrees Celsius  and y be a function of x  which is denoted by 𝑦 = 𝑓(𝑥) . 

However  y shall not be negative. 
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Using the function 𝑓(𝑥) expressed as temperature  the two decided to consider the date 

and time of the blooming of Someiyoshino in the following setting. 

 

                 Setting 

 

For a positive real number t  let 𝑆(𝑡) be the value obtained  

by integrating 𝑓(𝑥) from 0 to t. That is  𝑆(𝑡)  =  ∫ 𝑓(𝑥)𝑑𝑥 
𝑡

0
.  

When this 𝑆(𝑡) reaches 400  Someiyoshino blooms. 

 

 

Under the setting  Taro decided to consider the graph of function 𝑦 = 𝑓(𝑥) expressed as 

temperature as a straight line  as shown in Figure 2  to determine the date and time of 

blooming of Someiyoshino. 

 

 

 

 

 

 

 

 

 

                                   Days 

         Figure ２  The graph in Figure 1 and the graph of 𝑦 = 𝑓(𝑥)  

which Taro regarded as a straight line 

 

（ⅰ）Taro thought that 𝑓(𝑥)  =  
1

5
 𝑥 + 3      ( 𝑥 ≥ 0 ) . 

 At this time  the blooming date of Someiyoshino would be ノ   

after the beginning of February. 

Answer groups for ノ  

⓪ After 30 days ①  After 35 days ②  After 40 days 

③  After 45 days  ④  After 50 days ⑤  After 55 days 

⑥  After 60 days  ⑦  After 65 days   
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  （ⅱ）Taro and Hanako are talking about the temperature after 30 days since the beginning 

of February. 

 

      Taro:  I used a linear function to find the date and time of the 

blooming of Someiyoshino. 

      Hanako: Since the temperature rises  let's consider the case 

          where the function expressing the temperature after 30 days 

          later from the beginning of February is a quadratic function. 

 

 

Hanako considered the function 𝑓(𝑥)   expressed as temperature   

to be 𝑓(𝑥)  =  
1

5
 𝑥 + 3  when 0 ≤ 𝑥 ≤ 30        ……… ① 

and 𝑓(𝑥)  =   
1

100
 𝑥2  −  

1

6
 𝑥 + 5  when 𝑥 ≥ 30        ……… 

② 

just as Taro did. 

 

Furthermore  when 𝑥 = 30  the value on the right-hand side of (1) and the value  

on the right-hand side of (2) coincide. 

Using Hanako’s expression  let us consider the date of blooming of Someiyoshino. 

 

From (1) 

∫ (
1

5
 𝑥 + 3) 𝑑𝑥 = タチツ  

30

0

 

    So 

∫ (
1

100
 𝑥2  −  

1

6
 𝑥 + 5 ) 𝑑𝑥 = 115

40

30

 

In addition  

in the range of 𝑥 ≥ 30   𝑓(𝑥) increases   

so we know that it is  

∫ 𝑓(𝑥)𝑑𝑥   ハ
40

30

    ∫ 𝑓(𝑥)𝑑𝑥   
50

40

. 

 

From the above   

we know that the blooming date of Someiyoshino is ヒ  since February. 
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Answer groups for ハ  

 

 

 

 

 

Answer groups for ヒ  

 

⓪ Before 30 days later 

①  30 days later 

②  After 30 days later but before 40 days later 

③  40 days later 

④  After 40 days later but before 50 days later 

⑤  50 days later 

⑥  After 50 days later but before 60 days later 

⑦  60 days later 

⑧ After 60 days later 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



27 

 

 

 

For questions 3 through 5  select any two questions and answer them. 

 

Question３ (Optional Question, 20 points) 

 

In answering the following questions  you may use the normal distribution table on page 

43 if necessary. 

 

 （１）The population is the whole peppers produced in a certain production area. 

Let X be a random variable expressing the weight (in g) of one green bell pepper in 

this population. m and 𝜎  are positive real numbers  and X follows a normal 

distribution 𝑁( 𝑚 , 𝜎 2) . 

 

  （ⅰ）When one bell pepper is randomly selected from this population  the probability 

𝑃( 𝑋 ≥ 𝑚 ) that it weighs m g or more is   

𝑃( 𝑋 ≥ 𝑚 )  = 𝑃 (
𝑋 − 𝑚

𝜎
 ≥   ア  )  =

 イ

 ウ
 . 

 

  （ⅱ）Let 𝑋̅ be the sample mean of a sample 𝑋1, 𝑋2   ⋯ , 𝑋𝑛  of size n randomly selected 

from the population. The mean (expectation) and standard deviation of 𝑋̅ are 

 𝐸(𝑋̅)  =  エ   , and 𝜎 (𝑋̅)  =  オ    respectively. 

 

If n=400  the sample mean is 30.0 g   and the sample standard deviation is 3.6 g  

find the 90% reliable confidence interval for m using the following policy. 

 

        Policy  

 

With Z as a random variable following a standard normal distribution  

𝑁( 0  , 1)   𝑧0 is obtained from the normal distribution table  which is 

 𝑃(−𝑧0  ≤ 𝑍 ≤  𝑧0 )  = 0.901 . Using this 𝑧0   a confidence  

interval of 90.1% reliable for m can be obtained  which is 

 considered as a confidence interval of 90% reliable. 
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In the policy  𝑧0  = カ    , キク    . 
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In general  it is known that when the sample size n is large  the sample standard deviation 

can be used instead of the population standard deviation. n=400 is large enough  so based 

on the policy  the 90% confidence category for m is ケ  . 

 

Answer groups for エ    and オ   . 

( You may choose the same answer repeatedly. ) 

 

 

 

 

 

 

 

 

 

For ケ    choose the most appropriate answer from the following ⓪ to ⑤ . 
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  （２）In the random variable X in (1)  one bell pepper is randomly selected from the 

population with m = 30.0  𝜎 = 3.6  and a pair of bell peppers is packed in a bag. 

In this way   25 bags consisting of two green peppers in a pair are made. In order 

to reduce the dispersion of the weight of each bag  the following method of 

classifying peppers is considered. 

 

Green bell pepper classification method 

 

For some randomly selected peppers  classify the peppers as S-size 

 when they weigh less than or equal to 30.0 g and as L-size when  

they weigh more than 30.0 g. Then  one S-size and one L-size bell  

pepper are selected from the classified bell peppers to make one bag  

with a pair of two bell peppers. 

 

 

   （ⅰ）Consider the probability 𝑃0  of making 25 bags using the green bell pepper 

classification method when 50 peppers are randomly selected.  

The probability that one randomly selected bell pepper is size S is 
 コ

 サ
 . 

 Let 𝑈0 be the random variable expressing the number of S-size peppers  

when 50 peppers are randomly selected   

since 𝑈0 follows a binomial distribution 𝐵 ( 50 ,
 コ

 サ
 )   

𝑃0 =  𝐶
シス

  ×  ( 
 コ

 サ
)

シス

× (1 − 
 コ

 サ
)

50−シス

50    . 

 

Calculating 𝑃0    we get 𝑃0 = 0.1122 ⋯  . So we know that the probability of 

making  

25 bags of peppers when 50 peppers are randomly selected is about 0.11. 

 

 

 

   （ⅱ）Consider the number of peppers such that the probability of making 25 bags by 
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the green bell pepper classification method is greater than or equal to 0.95. 
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Let k be a natural number  and let 𝑈𝑘 be a random variable expressing the number of S-size 

peppers when (50 + 𝑘)  peppers are randomly selected  then 𝑈𝑘  follows a binomial 

distribution 𝐵 (50 + 𝑘 ,
 コ

 サ
 ) . 

 

Since (50 + 𝑘)  is sufficiently large  𝑈𝑘  approximately follows a normal distribution 

𝑁 ( セ   , ソ   )   and if 𝑌 =
𝑈𝑘− セ

√ソ

    then 𝑌 approximately follows a standard normal 

distribution 𝑁( 0 , 1 ) . 

 

Therefore  let 𝑃𝑘   be the probability of making 25 bags by the green bell pepper 

classification method  

𝑃𝑘 = 𝑃(25 ≤ 𝑈𝑘 ≤ 25 + 𝑘) = 𝑃 (−
タ

√50+𝑘
≤ 𝑌 ≤

タ

√50+𝑘
) . 

  Let ク = 𝛼 , √50 + 𝑘 = 𝛽  . 

For 
𝛼

𝛽
 such that 𝑃𝑘 ≥ 0.95   we know from the normal distribution table that 

𝛼

𝛽
 ≥ 1.96 

must be satisfied. 

So  let us consider a natural number k satisfying 
𝛼

𝛽
 ≥ 2  .     ……… ① 

Since both sides of ① are positive  let 𝑘0 be the smallest k satisfying 𝛼2 ≥ 4𝛽2   

and we know that 𝑘0 = チツ   .  

However  √51 = 7.14 may be used in the calculation of チツ . 

Therefore  if at least (50 + チツ ) peppers are extracted  the probability of making 25 bags 

by the green bell pepper classification method is greater than or equal to 0.95 . 

Answer groups for セ    to タ   . 

( You may choose the same answer repeatedly. ) 
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Normal ( Gaussian ) Distribution Table 

 

 

The following table summarizes the values for the area 

 of the gray area on the right in the distribution curve of  

the standard normal distribution. 
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For questions 3 through 5  select any two questions and answer them. 

 

Question４ (Optional Question, 20 points) 

 

Hanako decided to deposit a certain amount of money into her savings account at the 

beginning of each year. Before this deposit  Hanako's deposit was 100 000 yen. Here  

"deposit" refers to the amount of money in the savings account. Deposits earn interest at 1% 

per year. If the deposit amount at the beginning of a given year is x ten thousand yen  at the 

end of that year the deposit amount will be 1.01x ten thousand yen. At the beginning of the 

following year  the deposit amount becomes the sum of 1.01x ten thousand yen and the 

amount of money deposited. 

 

Let the deposit at the beginning of each year be p ten thousand yen and the deposit at the 

beginning of the nth year be 𝑎𝑛 ten thousand yen. However  let p > 0 and n be a natural 

number. 

 

For example  𝑎1 = 10 + 𝑝 and 𝑎2 = 1.01(10 + 𝑝) + 𝑝 
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Reference Diagram 
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（１）Two policies are considered to seek 𝑎𝑛 . 

 

Policy 1 

 

Consider the relationship between the deposit at the beginning of  

the 𝑛𝑡ℎ year and the deposit at the beginning of the (𝑛 + 1)𝑡ℎ year. 

 

 

For the deposit 𝑎3 ten thousand yen at the beginning of the third year  

𝑎3 = ア  .  

For all natural numbers n   

𝑎𝑛+1 = イ  𝑎𝑛 + ウ   holds.  

This can be transformed to  

𝑎𝑛+1 + エ = オ  (𝑎𝑛 + エ )   

and we can obtain 𝑎𝑛. 

 

 

Answer groups for ア    . 

 

 

 

 

 

 

 

Answer groups for イ    to オ   . 

( You may choose the same answer repeatedly. ) 
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Policy 2 

 

Consider the 100 000 yen originally in the deposit account and the  

p ten thousand yen deposited at the beginning of each year   

focusing on how much each will be at the beginning of the 𝑛𝑡ℎ year  

 

 

The 100 000 yen originally in the deposit account becomes 10 × 1.01  

ten thousand yen at the beginning of the 2nd year and 10 × 1.012 ten 

thousand yen at the beginning of the 3rd year.  

In the same way  at the beginning of the nth year  it becomes 

10 × 1.01𝑛−1  ten thousand yen . 

 

・The amount of p ten thousand yen deposited at the beginning of the first year 

becomes 𝑝 × 1.01カ
 ten thousand yen at the beginning of the 𝑛𝑡ℎ year. 

・The amount of p ten thousand yen deposited at the beginning of the second year 

becomes 𝑝 × 1.01キ
 ten thousand yen at the beginning of the 𝑛𝑡ℎ year. 

・The amount of p ten thousand yen deposited at the beginning of the nth year 

remains as p ten thousand yen at the beginning of the 𝑛𝑡ℎ year. 

 

Since the above, the following can be understood. 

𝑎𝑛 = 10 × 1.01𝑛−1 + 𝑝 × 1.01カ + 𝑝 × 1.01キ
 +⋯ + 𝑝 

= 10 × 1.01𝑛−1 + 𝑝 ∑ 1.01ク .

𝑛

𝑘=1

 

Now  since 

∑ 1.01ク =  ケ  

𝑛

𝑘=1

 

we get 𝑎𝑛 . 
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Answer groups for カ    and キ   . 

( You may choose the same answer repeatedly. ) 
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Answer groups for ク    . 

 

 

 

Answer groups for ケ    . 

 

 

 

 

 

 

 

 

（２）Hanako thought about the amount of deposit to be more than or equal to 300 000 

yen at the end of the 10th year. 

The deposit at the end of the 10th year to be more than or equal to 300 000  

yen is expressed using the inequality  コ  ≥ 30 . 

 

Solving this inequality for p   

𝑝 ≥
サシ − スセ × 1.0110

101(1.0110 − 1)
 

 

Thus   

if the amount of deposit at the beginning of each year is   

for example  18 000 yen  the deposit at the end of the 10th year  

will be more than or equal to 300 000 yen. 
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Answer groups for コ     
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  （３）Consider the case where Hanako's deposit before starting the first year's deposit is 

not 100 000 yen but 130 000 yen. For all natural numbers n  the deposit at the 

beginning of the nth year in this case is ソ  ten thousand yen more than 𝑎𝑛  ten 

thousand yen .The annual interest rate is 1%  and the deposit amount at the 

beginning of each year remains p ten thousand yen. 

 

 

Answer groups for ソ     
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For questions 3 through 5  select any two questions and answer them. 

 

Question５ (Optional Question, 20 points) 

 

In the triangular pyramid PABC  let M be the midpoint of side BC. Also  let ∠PAB=∠PAC 

and let 𝜃 be this angle. Note that 0° < 𝜃 < 90° . 

 

（１）As shown below  𝐴𝑀⃗⃗⃗⃗ ⃗⃗  is represented as 

 𝐴𝑀⃗⃗⃗⃗ ⃗⃗ =
ア

イ
 𝐴𝐵⃗⃗⃗⃗  ⃗ +

ウ

エ
 𝐴𝐶⃗⃗⃗⃗  ⃗ . 

Also  

𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐵⃗⃗⃗⃗  ⃗

|𝐴𝑃⃗⃗⃗⃗  ⃗||𝐴𝐵⃗⃗⃗⃗  ⃗|
=

𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐶⃗⃗⃗⃗  ⃗

|𝐴𝑃⃗⃗⃗⃗  ⃗||𝐴𝐶⃗⃗⃗⃗  ⃗|
= オ  

 

 

Answer groups for オ     

 

 

 

 

 

 

 

 

（２）let 𝜃 = 45°   and furthermore  consider the case where  

|𝐴𝑃⃗⃗⃗⃗  ⃗| = 3√2 ,  |𝐴𝐵⃗⃗⃗⃗  ⃗| = |𝑃𝐵⃗⃗⃗⃗  ⃗| = 3 and  |𝐴𝐶⃗⃗⃗⃗  ⃗| = |𝑃𝐶⃗⃗⃗⃗  ⃗| = 3  hold. 

 

In this case  𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐶⃗⃗⃗⃗  ⃗  = カ    . 
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In addition  suppose that point D on line AM satisfies ∠APD = 90°.  

At this time  

𝐴𝐷⃗⃗ ⃗⃗  ⃗ = キ  𝐴𝑀⃗⃗⃗⃗ ⃗⃗   . 
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（３）Let Q be a point defined by 𝐴𝑄⃗⃗⃗⃗  ⃗ = キ  𝐴𝑀⃗⃗⃗⃗ ⃗⃗  .  

 

Consider what a triangular pyramid PABC with 𝑃𝐴⃗⃗⃗⃗  ⃗  and 𝑃𝑄⃗⃗⃗⃗  ⃗  perpendicular is 

like. For example  in (2)  point Q coincides with point D and 𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ are 

perpendicular. 

 

   （ⅰ）If 𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ are perpendicular  then ク  holds if we consider 𝑃𝑄⃗⃗⃗⃗  ⃗ expressed 

using 𝐴𝐵⃗⃗⃗⃗  ⃗  , 𝐴𝐶⃗⃗⃗⃗  ⃗  𝑎𝑛𝑑  𝐴𝑃⃗⃗⃗⃗  ⃗  . In addition  If we pay attention to ①  we see 

that ケ   holds since ク  . 

Therefore  if  𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ are perpendicular  then ケ  holds. 

 Conversely  if ケ  holds  then 𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ are perpendicular. 

Answer groups for ク  

 

 

 

 

 

 

 

 

Answer groups for ケ  
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   （ⅱ）Let k be a positive real number and assume that 𝑘𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝐴𝑃⃗⃗⃗⃗  ⃗ ∙ 𝐴𝐶⃗⃗⃗⃗  ⃗  holds. 

 In this case  コ  holds. 

Let 𝐵′ be the intersection of the perpendicular line from point 𝐵 to the line  

AP and the line AP. Similarly  let 𝐶′ be the intersection of the perpendicular line 

from point C to the line AP and the line AP. 

      

       In this case  𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ being perpendicular is equivalent to being サ  . 

In particular  when 𝑘 = 1  the fact that 𝑃𝐴⃗⃗⃗⃗  ⃗ and 𝑃𝑄⃗⃗⃗⃗  ⃗ are perpendicular  

is equivalent to the fact that シ  . 

 

Answer groups for コ  

 

 

 

 

 

 

 

Answer groups for サ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⓪ Both B' and C' are midpoints of the line segment AP 

①  The points where B' and C' both divide the line segment AP into 

(k+1):1and1:(k+1), respectively 

②  The points where B' and C' both divide the line segment AP into 1:(k+1) and 

(k+1):1, respectively 

③  The points where B' and C' divide the line segment AP into k:1 and 1:k, 

respectively 

④  The points where B' and C' divide the line segment AP into 1:k and k:1, 

respectively 

⑤  Both B' and C' divide the line segment AP into k:1 

⑥  Both B' and C' divide the line segment AP into 1:k 
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Answer groups for シ  

 

⓪ △PAB and △PAC are both equilateral triangles 

①  △PAB and △PAC are isosceles right triangles satisfying ∠PBA=90 degrees 

and ∠PCA=90 degrees  respectively 

②  △PAB and △PAC are isosceles triangles satisfying BP=BA and CP=CA  

respectively 

③  △PAB and △PAC are congruent 

④  AP=BC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Written by HIDEKAZU SUHARA   2023.7.12. 

I sometimes used translation software  

“Translated with www.DeepL.com/Translator (free version)” 
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編集後記 

 

 

AI ( Artificial Intelligence ) や最近では生成 AI( Generative Artificial 

Intelligence )の出現で、ますます簡単に『情報』が手に入るようになりました。世界各国

の教育方針は、『知識』よりも情報の『処理能力』を獲得する方向にシフトされていて、日本

もその傾向に追随しています。ただ便利になった反面、様々な問題も起こってきています。

とくに生成 AI と言われるものです。作家の名前と作風などを言葉で入力しますと、ある画家

が描いた絵とそっくりな絵が瞬く間に出来上がるのです。その元の絵を描いたニューヨーク

の女性画家が、『何十年も努力して、やっと自分の作風を完成し、描いた私の絵はどうなる

の？』と著作権侵害の裁判を起こしているそうです。このようなことが起こり得るのは容易

に予想できたことです。 

 

 

『情報』が真実なのか虚偽なのかを正しく判断できる正確な『知識』を持っていることと、

その『情報』を使うことによってどのような影響が出るのかという『倫理観』が、人間に求

められているのです。鰯の大群のように右往左往するのではなく、私たちは『自分自身を信

じる』ことが出来る人間にならなければなりません。そのためには、目先の利益に惑わされ

ず、『情報』よりはむしろ正しい『知識』を少しでも多く身につけることが必要だと考えてい

ます。これまで以上に『勉強』をしなければならない、新たな『勉強』の必要性が一つ加わ

った気がします。 

 

 

２０２３年度大学入学共通テスト数学Ⅱ・Ｂの『SUHARA 式 CLIL 教育テキスト』が出来上

がりました。これから５つの大問を生徒諸君とともに解き、１問ずつ日本語で解説し、英語

版の解説書（イマ―ジョンテキスト）で、CLIL 教育を実践していきます。すべての英語版解

説書が揃うのは１１月頃になるのではないかと考えています。普段から、英語で算数や数学

の指導を通じて、冠詞の使い方・単数形と複数形の使い分け・前置詞の選択などに頭を悩ま

せています。何かお気づきのところがございましたら、お知らせいただけますと幸いです。 
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Editorial Postscript 

 

 

With the advent of AI ( Artificial Intelligence ) and more recently, Generative AI, 

"information" has become increasingly easy to obtain. The educational policy of countries 

around the world is shifting toward the acquisition of "processing ability" of information 

rather than "knowledge," and Japan is following this trend. However, while it has become 

more convenient, it has also brought about various problems. In particular, there is what 

is known as generative AI. By inputting the artist's name and style in words, a picture 

that looks exactly like a painting by a certain artist is created in the blink of an eye. The 

New York woman who created the original painting asked, "What happens to my painting, 

which I painted after decades of hard work and finally perfecting my own style?” and she 

is suing for copyright infringement. It was easily foreseeable that something like this 

could happen. 

 

 

We are required to have accurate knowledge to correctly judge whether information is 

true or false, and to have a sense of ethics as to how using that information will affect us. 

We must become people who can 'believe in ourselves' instead of being like a swarm of 

sardines, moving right and left. In order to do so, I believe it is necessary to acquire as 

much correct "knowledge" rather than "information" without being distracted by 

immediate gains. I feel that we must 'study' more than ever before, and that one new need 

for 'study' has been added. 

 

 

The "SUHARA-Style CLIL Education Textbook" for Math II and B of the 2023 Common 

University Entrance Test is now ready. I will be working with my students to solve the five 

major questions, explaining each question in Japanese, and practicing CLIL education with 

the English version of the explanation book (Imagination Educational Textbook). I expect that 

all of the English versions of the manuals will be available around November. While teaching 

math and arithmetic in English, I am sometimes puzzled by the use of articles, singular 

and plural forms, and prepositional choices.  If you notice anything, I would appreciate 

it if you could let me know. 
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１９７９年 創塾 

            講師を雇わず夫婦二人で指導 

 

 

『学校の授業』と『自分の勉強』を大切にさせ、その『自分の勉強』を学習面ばか

りではなく精神面においても、生徒諸君を支えていこうと考えて指導している教室

です。 

 『教えること』と『育てること』の両方を心がける『塾教育』と、英語で算数・数

学を指導する CLIL 教育（内容言語統合型学習）とを実践している教室です。 

 

 

SUHARA EISU KYOUSITU is a so-called JUKU , established in 1979. It 

is often translated as a cram school, but this is not always the correct 

translation. There are various JUKUs in Japan. In my JUKU school, our 

students are not forced to study, and learn their own studies independently.  

 For over 40 years, my wife and I have been teaching students 

Mathematics, English, Japanese and so on with just the two of us, without 

employing any lecturer or part-time instructor. 

 We strive to support our students not only academically, but also mentally, 

by having them value their “school lessons” and “ study at home”. We 

also value both “teaching” our students and “nurturing” them. We try 

to make “JUKU education” as the fourth category after school education, 

home education, and social education. 

 Currently, I am focusing on teaching Mathematics and Arithmetic in 

English in an enjoyable way. I practice CLIL Education (Content Language 

Integrated Learning) in my JUKU. 

 

 

 

 

 

 

 

 

 


