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Notices
(1) This booklet consists of only question sheets. Use another booklet for answers.
(2) This booklet consists of three (3) sheets including this front sheet.
(3) Fill in your examinee’s number in all sheets including this front sheet.
(4) Return these question sheets together with the answer sheets.
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o 5/4 3/2
1. Answer the following questions about the matrix 4 = .
3/8 5/4 )

(a) Find eigenvalues and the corresponding eigenvectors for the matrix A.
(b) Diagonalize the matrix A.

(¢) A" is given by the following equation. Find the values of @ and b in the equation. Here n, a, and b are positive integers.
. p teg

2n—a + 1 2n 1

e 2n+a' - _27
1 1
n—bh n-a
2 T on+h 2 + n+a
2 2
x+y—-z=5
2. Answer the following questions about the system of linear equations < —X + 2 y—cz=~-1.
-2x+y+2z=2

Here ¢ is a negative real number.

(a) Find the condition on ¢ where the system has only one solution.

(b) When the system has only one integer solution, find all the values of ¢ and the corresponding solutions.
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Answer the following questions about the double integral f on the region D = {1 < x2 +y? <a®,1 < a} .
 In(x? +y?

I= f f G4y g
p A (x%2+y3)"

(a) Show and hatch the domain of the integral on the x-y plane and express values on the x and y axes.

(b) Calculate the double integral /.
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Write an overview of your prospective research topic in the master's course. In particular, explain how
your research results can contribute to society.
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Write an overview of the academic discipline that includes your prospective research topic from a
broader perspective. In particular, explain the role of the academic discipline in the industry.



