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Let’s solve entrance examination questions of National 

Common Test for University Admissions, 

2024 Math Ⅰ・A  in English 

 

Question ２  ( Explanations and Solutions ) 

Key Points of Question ２ 

 

[1]  Quadratic function 

This is a problem to find the maximum and minimum areas  

of a triangle whose vertex is a moving point on the coordinate  

plane. Since the moving point moves at a constant speed, the area 

 is expressed as a quadratic function. It may be a little  

difficult because you have to set the parameters yourself,  but  

it is probably at the same level as the C question of the  

Osaka Prefectural High School Entrance Examination.  

 

[2]  Analysis of data 

This is a problem of analyzing data using marathon records.  

The problem involves comparing and analyzing the best times of the  

top 50 people in two periods: before 2018 and in and after 2018.  

There is also reading of histograms and box-and whisker plots, which  

are standard content found in textbooks. In addition, the question 

 comparing data according to the calculation method in the latter  

half of the question seems to be a new trend. 
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［１］ 

Words : 

 

parameter 

the solution formula 

trapezoid （米）/ trapezium （英） 

histogram 

correlation 

the first quartile 

the quartile range 

box-and-whisker plot / diagram 

median 

媒介変数 

解の公式 

台形 

ヒストゲラム 

相関関係 

第１四分位数 

四分位範囲 

箱ひげ図 

中央値 

mean 

mode 

平均 

最頻値 

variance 分散 

standard deviation 標準偏差 

simultaneously 同時に 

athlete / player 選手 
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Question 2: Required Answer Question  ( Score 30 points ) 

 

〔１〕It is important to try to draw a diagram for each sub-question as much as possible. 

（１） 

Trapezoid OPBC = (1 + 4) × 6 ×
1

2
= 15  

△ OPQ = 1 × 4 ×
1

2
= 2  

△ BCQ = 2 × 4 ×
1

2
= 4  

∴    △ PBQ = 15 − 2 − 4 = 9   

                                       … ア 

 

 

（２）Let t be the x-coordinate of point P at t seconds after the start time, 

CQ = 2𝑡, OQ = 6 − 2𝑡 . 

 

 However, 0 ≤ 𝑡 ≤ 3  . 

 

Thinking in the same way as (1), 

Trapezoid OPBC = (𝑡 + 4) × 6 ×
1

2
= 3𝑡 + 12  

△ OPQ =
1

2
𝑡(6 − 2𝑡) = 3𝑡 − 𝑡2  

△ BCQ =
1

2
∙ 2𝑡 ∙ 4 = 4𝑡  

∴    △ PBQ = (3𝑡 + 12) − (3𝑡 − 𝑡2) − 4𝑡  

= 𝑡2 − 4𝑡 + 12  

= (𝑡 − 2)2 + 8  
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From the graph on the right  

and since 0 ≤ 𝑡 ≤ 3 , 

   （ⅰ）when t=2, 

 the minimum area of △PBQ is 8  . 

… イ 

   （ⅱ）when t=0,  

the maximum area of △PBQ is 12  . 

… ウ、エ 

 

 

  （３）When 3 ≤ 𝑡 ≤ 6  , 

Trapezoid OPBC =
1

2
(𝑡 + 4) × 6 = 3𝑡 + 12  

△ OPQ =
1

2
𝑡(2𝑡 − 6) = 𝑡2 − 3𝑡  

△ BCQ =
1

2
(12 − 2𝑡) ∙ 4 = 24 − 4𝑡  

∴    △ PBQ = (3𝑡 + 12) − (𝑡2 − 3𝑡) − (24 − 4𝑡)  

= −𝑡2 + 10𝑡 − 12  

= {(𝑡 − 5)2 − 25} − 12  

= −(𝑡 − 5)2 + 13  

 

From the graph of Figure 6 

（ⅰ）when t=2, 

 the minimum area of △PBQ is 8  . 

… オ 

   （ⅱ）when t=5,  

the maximum area of △PBQ is 13  . 

… カ、キ 
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Figure 6 

  （４）When the area of △PBQ becomes 10, 

   （ⅰ）in the domain of 0 ≤ 𝑡 ≤ 3 , 

𝑡2 − 4𝑡 + 12 = 10 

𝑡2 − 4𝑡 + 2 = 0 

From the solution formula, 

𝑡 = 2 ± √2 

∴    𝑡 = 2 − √2   

 

   （ⅱ）in the domain of 3 ≤ 𝑡 ≤ 6 , 

−𝑡2 + 10𝑡 − 12 = 10 

𝑡2 − 10𝑡 + 22 = 0 

From the solution formula, 

𝑡 = 5 ± √3 

∴    𝑡 = 5 − √3   

 

Therefore, from （ⅰ） and（ⅱ）,  

the area of △PBQ is 10 or less, 

(5 − √3 ) − (2 − √2 ) = 3 − √ 3 − 2   (seconds)  … ク、ケ、コ 
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〔２〕 

 （１） 

  （ⅰ）From Figure 1, the mode of A 

 is greater than or equal to 510  

and less than 540. 

∴ 【…⑧】  … サ 

 

 

 

 

 

Also, from Figure 2, 

the medians of B are the 25th and 26th  

from the slowest (from the right 

of the histogram), so they are included 

in the range from 450 to 480, 

since 1+14+16=31. 

∴ 【…⑥】  … シ 

 

 

 

   （ⅱ）Let us now organize and illustrate the subject. 
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Figure 7 

From Figure 7, we must notice that the 13th athlete from the fastest one is in the first quartile 

 of data. Since B's 13th best time from the fastest (Q1) is approximately 435 seconds, and A's 

 13th best time from the fastest (Q1) is approximately 480 seconds, 

480 − 435 = 45  (seconds) .      【…④】  … ス 

 

 

 

 

 

 

 

 

 

 

Since the quartile range of A (Q3-Q1) is approximately 535-480=55, and the quartile 

 range of B (Q3-Q1) is approximately 485-435=50, the absolute value of the difference 

 seems to be approximately 5. 

Therefore,  greater than 0 and less than 20.   ∴ 【…⓪】 … セ 

 

   （ⅲ）If we compare only the best times in a table, the first place athlete in B is faster, 

so the answer group option for ツ is ① or ③. 

Table 1:  Best times of the first-place athletes, Mean, Standard Deviation 

 

 

 

 

 

 

 

 

 

 

Next, compare the values of Z. Substituting the best time 376, mean 504,  

and standard deviation 40 for the first-place athlete in A into the given equation,  

we get 

Data Best times of the first-place athlete Mean Standard Deviation 

  Ａ 376 504 40 

  Ｂ 296 454 45 
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376 = 504 + 𝑍𝐴 × 40 

𝑍𝐴 =
376 − 504

40
      

= −3.2           

 

Similarly, substituting the best time 296, mean 454,  

and standard deviation 45 for the first-place athlete in B into the given equation,  

we get 

296 = 454 + 𝑍𝐵 × 45 

𝑍𝐵 =
296 − 454

45
      

= − 3 . 51                … ソ、タ、チ 

 

Therefore, when comparing the Z values, the first place athlete in B with the 

 smaller number is better, so ① is correct. 

                                                      【…①】 … ツ 

 

  （２） 

 

 

 

 

 

 

 

 

 

 

From Figure 4 (far left diagram), the athletes from the third to the fastest marathon 

 time (the area surrounded by squares) are all less than 1,670 seconds (below the 

 thick line) for the 10,000m. Therefore, (a) is correct. 

Comparing Figures 4 and 5 (middle and rightmost diagrams), (b) is incorrect  

because the correlation between the marathon and 10,000m is weaker than the  

correlation between5,000m and 10,000m. 

      So, the answer is ① .                          【…①】 … テ 


