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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

FICRAT D Z L, Sheets and the Draft Sheets.
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p g

6. FREIMREFEDERORNIZEATS - &, 6. Answers must be marked within the solid frame on the Answer Sheets.
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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.
[. Answer the following questions.

1. Find the derivative % of the following real function y(x) defined
for 0<x<1:

y(x) = (arccos x)'°8* | (1)
where 0 < arccosx < /2.
2. Calculate the following indefinite integral:

x4+ x+2
f—dx, (2)

x3 — px?
where p is a real constant.

3. Calculate the following definite integral:

| fsm 9 arctan(arcsin x)
0
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where 0< 0 <m/2.

Continued on the next page.




II. Consider that complex-valued functions p(x) and gq(x) satisfy the

simultaneous ordinary differential equations below:

dp(x) . .
3 = —ibq(x) exp(—2iax), (4)
dqx) |

T = ~ibp(x) exp(iax). (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)|? + |g(x)|? is independent of x, where

|A] denotes the absolute value of a complex number A.

3. Let a=08 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).



	1_表紙（１ページ目）
	2_白紙（２ページ目）
	p1j_0730_17h30m‗ページ番号削除
	p1e_0730_17h30m‗ページ番号削除



