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GENERAL INSTRUCTIONS 

1. Do not look at the Problems until the start of the examination has been announced.

2. Use 6 Answer Sheets and 2 Draft Sheets.

3. Do not use the back faces of the Answer Sheets or the Draft Sheets.

4. Fill in your examinee number in the designated places at the top of all the Answer

Sheets and the Draft Sheets.

5. Answers must be written in Japanese or English.

6. Answers must be marked within the solid frame on the Answer Sheets.

7. Any Answer Sheet with marks or symbols irrelevant to your answers is considered to

be invalid.

8. The Problems are described in Japanese on pages 3-4 and in English on pages 5-6.

9. Scrolling, expansion and reduction of the Problems are permitted. Keyboard

operation is prohibited.

・解答には結果だけでなく導出過程も含めること。

・ネットワ ークトラブルが生じた場合でも解答を続けること。

• Show the derivation processes as well as the results.

• Continue the answer even if network trouble occurs.
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数学  1 （主に微分積分・微分方程式）  

問 I， II の両方に答えよ。ただし，𝑥 は実変数とする。  

I. 以下の問いに答えよ。  

1. 0 < 𝑥 < 1  で定義された以下に示す実関数  𝑦(𝑥)  について，導

関数  d௬(௫)d௫  を求めよ。  

𝑦(𝑥) = (arccos 𝑥)୪୭୥ ௫ (1) 

ここで，0 < arccos 𝑥 < 𝜋 2⁄  とする。  

2. 次の不定積分を求めよ。  

න𝑥ଶ + 𝑥 + 2𝑥ଷ − 𝑝𝑥ଶ  d𝑥 (2) 

ここで，  𝑝 は実定数である。  

3. 次の定積分  𝐼 を計算せよ。  

𝐼 = න  arctan(arcsin 𝑥)√1 − 𝑥ଶୱ୧୬ఏ
଴  d𝑥 (3) 

ここで，0 < 𝜃 < 𝜋 2⁄  とする。  
  

次のページに続く。  
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II. 複素数値関数  𝑝(𝑥)，𝑞(𝑥) に関する以下の連立常微分方程式  d𝑝(𝑥)d𝑥 = −𝑖𝑏𝑞(𝑥) exp(−2𝑖𝑎𝑥) (4) d𝑞(𝑥)d𝑥 = −𝑖𝑏𝑝(𝑥) exp(2𝑖𝑎𝑥) (5) 

について考える。ただし， 𝑖  は虚数単位であり，𝑎，𝑏  は実定数であ

る。以下の問いに答えよ。  

1. 𝑓(𝑥) = 𝑝(𝑥) exp(𝑖𝑎𝑥)，𝑔(𝑥) = 𝑞(𝑥) exp(−𝑖𝑎𝑥) という変数変換によ

り複素数値関数  𝑓(𝑥)，𝑔(𝑥) に関する連立常微分方程式を導出せ

よ。  

2. |𝑓(𝑥)|ଶ + |𝑔(𝑥)|ଶ  の値が  𝑥  に依存しないことを示せ。ただし，|𝐴| は複素数  𝐴 の絶対値を表す。  

3. 𝑎 = 0.8，𝑏 = 0.6  とする。𝑓(0) = 1，𝑔(0) = 0  という初期値で，

問 II.1 で導出した連立常微分方程式を解き，𝑓(𝑥)，𝑔(𝑥)を求めよ。  
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Mathematics 1 (Primarily from the fields of Differential and 
Integral Calculus, Differential Equations) 

Answer both Questions I and II, where 𝑥 is a real variable. 

I. Answer the following questions.  

1. Find the derivative d௬(௫)d௫  of the following real function 𝑦(𝑥) defined 

for 0 < 𝑥 < 1: 𝑦(𝑥) = (arccos 𝑥)୪୭୥ ௫ , (1) 

where 0 < arccos 𝑥 < 𝜋 2⁄ .  

2. Calculate the following indefinite integral: 

න𝑥ଶ + 𝑥 + 2𝑥ଷ − 𝑝𝑥ଶ  d𝑥 , (2) 

where 𝑝 is a real constant.  

3. Calculate the following definite integral: 

𝐼 = න  arctan(arcsin 𝑥)√1 − 𝑥ଶୱ୧୬ఏ
଴  d𝑥 , (3) 

where 0 < 𝜃 < 𝜋 2⁄ .  

 

  

Continued on the next page. 
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II. Consider that complex-valued functions 𝑝(𝑥)  and 𝑞(𝑥)  satisfy the 
simultaneous ordinary differential equations below: d𝑝(𝑥)d𝑥 = −𝑖𝑏𝑞(𝑥) exp(−2𝑖𝑎𝑥) , (4) d𝑞(𝑥)d𝑥 = −𝑖𝑏𝑝(𝑥) exp(2𝑖𝑎𝑥) . (5) 

Here, 𝑖 is the imaginary unit, and 𝑎 and 𝑏 are real constants. Answer the 
following questions. 

1. Derive the simultaneous ordinary differential equations for complex-
valued functions 𝑓(𝑥)  and 𝑔(𝑥) ,  based on the change of variables 𝑓(𝑥) = 𝑝(𝑥) exp(𝑖𝑎𝑥) and 𝑔(𝑥) = 𝑞(𝑥) exp(−𝑖𝑎𝑥). 

2. Show that the value of |𝑓(𝑥)|ଶ + |𝑔(𝑥)|ଶ is independent of 𝑥 , where |𝐴| denotes the absolute value of a complex number 𝐴. 
3. Let 𝑎 = 0.8  and 𝑏 = 0.6 .  Solve the simultaneous ordinary 

differential equations derived in Question II.1 using the initial values 𝑓(0) = 1 and 𝑔(0) = 0, and obtain 𝑓(𝑥) and 𝑔(𝑥). 
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