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Notices

(1) There are 5 question sheets and 4 answer sheets including a front sheet.

(2)  Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.

(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.

(4) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.

(5) Select 3 specialized subjects among the following 4 specialized subjects: A-1, A-2, A-3, and A4, and answer these questions.
Solve the questions that you selected, but never fail to fill in the specialized subject and question number in each answer sheet.
Moreover, mark specialized subjects that you have selected with circles in the Mark column in the Table giVén below.

(6) Retumn the question sheets together with the answer sheets. |

(7) Raise your hand if you have any questions.
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Let ¢ and ¢ be real numbers. Let 7= |0 1 0}, A={~-2 0 0 Jandb=|1].
. 001/ -2 1 -1 o\l

Moreover, assume that 1 is an eigenvalue of A.

(1) Find the value of a.
(2) Find all the eigenvalues and eigenvectors of A.

(3) Express b as a linear combination of eigenvectors of A by using c.
Iy
(4) Find the value of ¢ so that the system of equations (I — A)z = b for ¢ = (
3

z2> has a solution.
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tan? z + cos(m + z) + cos(m — z) + 2
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1. Find the limit lim

. z—0
4 —e?*
4 +e%®
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2. Let a be a positive real number, and consider the integral I(a) = /
: : :

(1) Find I{a). (2) Find the limit a]i)]%q I(a). .

. " 2 ¥ e o of of 2f .

3. Consider the function f(z,y) =2 e~ *dt. Let g(z,y) = %(m, y) — a(x, y)+ E-I—'Z(m, y). Find the value of y

-~ Jo _

satisfying g(1,y)=0.
a2
4. Evaluate the doible integral / / log ;—3 dzdy, where D= {(z,y)|1 Sz £3,1=< y £ 3}, and logz denotes the
JJIp

natural logarithm of z.
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For the circuit shown in the figure, the followings are assumed:
e  Adot( ) ) means the complex number expression.
eV isasinusoidal ac voltage source voltage with effective value V' and angular frequency w.
» R isaresistance, L isan inductance. | '
For this circuit, find the current [ that flows through the resistance R.
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(1) 2EEOME A, B 2 EHALCABRER T 2M9E
EZ5. . BEABRILIEATAZILT, 2he
AL 20[kJ], 30K DEAE AR TEA LT3, Tk
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maximize z =2xj—2x —x3 °

subjectto —4x;+3x+x3 =

() XOBHEFEMEE, SHFEREY L TEENML

k.

2

minimize z = 5|x;|+3|x2|+ |x]

subject to 2x; +4x2+ x3 =5
X1 —3x4+2x3=2

(1) Consider a problem of ‘generatirig heat using two types
of fuels A and B. Here, 1[L] of fuel A and 1[L] of fuel B
can produce 20[kJ] and 30[kJ] of heat, respectively. The
weights per 1{L] of fuels A and B are 5[kg] and 10[kg],
respectively. Formulate a linear programming problem
to calculate the optimal x4 [L] and xg[L] to maximize the

“heat pfoduced, yvh_ere x4 and xg are the volumes of fuels
A and B used. Assume that fuels A and B can be used
up to the total weight of 200 [kg] and the total volume
of 25 [L].

(2) Solve the following linear programming problem by us-
ing the simplex method.

maximize z=2x; —2x —Xx3

subject to’ — 4x! +3x0+x3=2

(3) Reformulate the following programming problem as a
linear programming problem.

minimize z= 5[x1] + 3}x2| + [x3
subject to 2x; +4x+ x3=35
x1 —3x42x3 =2
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Notices
(1) There are 2 question sheets and 2 answer sheets including a front sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.
(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.
(4) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
(5) Answer question B.
(6) Return the question sheets together with the answer sheets.
(7) Raise your hand if you have any questions.
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Answer all the following questions.

1. Select one technical term from the disciplines, theories, or methodologies you have learned in the field of electrical,
systems, and control engineering. First, write down the name of the selected term and then describe the contents of it
using at least one figure, assuming that the expected readers of your explanation are high-school students. (About
100 words)

2. Explain your desired research plan in graduate school based on the following structure.
(1) Give an informative title of the research.
(2) Explain the background, research objectives, and methodology. (About 100 words)

(3) Describe one of the expected difficulties when conducting your research, and then explain your planned
approach to overcoming the indicated difficulty. (About 100 words)

3. As members of society, we need to have ethical viewpoints. Select one actual social problem caused by one or more
engineers or researchers, and describe the outline of the problem and ethical issues in the problem. (About 100
words)






