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Notices : ‘
(1) ThereareS quwtlon sheets and 4 answer sheets mcludmg a front sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and all question and answer shgéts.
(3) This examination booklet consists of only quésﬁon sheets. Usé other separate sheets for answers;
(4) Selectand answer questions according to the following speciﬁcations

Select three questions among the following four questions: A-1, A2, A-3, and A~4.
Mark questions that you have selected with circles in'the Selection column in the Table glven below as well as in the Table

on the answer sheets,
(5) Retum the question sheets together with the answer sheets.
(6) . Raise your hand if you have any questions.
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1) A DR (5v7) 2RO &,

(2) Ker A DRTZRD &.

(3) MU ABR Az =b PMF2 D 0L I % a DEERD X, ‘

(4) (3) TRD% o DEKK LT, BIABER Av =b O TATRD &,

T
it, KerA={z= ”32)@&4 Az =

[=E=R==)

120

1511
Consider the 4 X 4 matrix A = 31 é _21 ? and the vector b = 6»—; 2a , where a is a real number.
111 4 a
Ty {0
Define Kerd={a@= || cR* | Ax = 0
- I3 0
’ ' T4 0

(1) Find the rank of A.
(2) Find the dimension of Ker A.
. (3) Determine the value of a such that the system of equations Az = b has a solution.

(4) For the value of a determined in (3), find all the solutions of the system of equations Az = b. -
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Wz &y# st OEK z=x(s,1), y =y(s,1) LLTRE.
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1. Find li_r)% ;12- (e — cosz — tanz).
@
dz

1
2. Evaluate the integral / ——— e, )
g’ o l+z)vVi—=z .
S €os —8in x .
() = ( ® w) ( ) from the domain D = {(z,y)|=* + 3 <1}
t Yy

3. Let ¢ be a real number. Consider the map
: sing cosg

to D and the function F(z,y) = zy. Answer the following questions.

(1) Write © = x(s,t) and y = y(s,t) as functions of 5, 1.
(2) Evaluate the double integral / / 1/ (Z ) + (af ) dzdy
D

3) Let 2 = z(s,t) and y = y(s,t) be the functions obtained in (1). Consider the function g(s,t) = z(s, 1) y(s,1).

: 2 2
Then, evaluate the double integral / / ?_g) + (% dsdt.
D s at
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Lo MBI : v ="7sin(wt) [V]

o EMREER : e =7 V] (EK)
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(w : AL [radss], t: W [s], L : 4y H#y# A H], R:ER [0, 7 #Rﬁ[ﬂ])
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Inthe circuit shown in the figure, assume that a sinusoidal AC (altematmg current) voltage source v, a DC (direct current) voltage source
e and other elements’ values are given as follows '

e ACvoltage source: v =7 sin(wt) [V]

e DC voltage source: e =7 [V] (constant)
e wL=l[0}, R=r=1[0]

(w: angular frequency [rad/s], t: time [s], L: mductance [H], R: remstance [ﬂ] 71 resistance o)

Then, the current i, ﬂowmg through the resistance 77, can be expressed by the following form of equation:

i =T sin(wt +[6]) +[Iac] ‘ .

*Obtain , and [I;]
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_minimize  2Jxa|+ |3

subjectto  xs+2xp < 10 . )
C Sk oxp = 12 E
Xa+5xp 2 12

(1) Consider the productlon plan for Products 1 and 2. The profit per 1 gram for Products 1 and 2 are 6 dollars and
-5 dollars, respecmvely Materials P and Q are required to produce each of the 2 products To produce 1 gram of
Product 1 3 grams of Material P and 1 gram of Matenal Q are required, and to produce 1 gram of Product 2, 1
gram of Matenal P and 2 grams of Matenal Q are required. The available amounts of Materials P.and Q are 450
grams and 400 grams, respectlvely Assume that all produced products are sold as much as produced. Let xy and x»
be productlon volumes of Products 1 and 2, respectlvely Formulate a linear programmmg problem for maximizing
the total profits by Products 1.and 2.

(ii) Solve the linear programming problem:fonnulated in (i) by using the simplex method, and find an optimal solution
- (x},x3) of the problem and the corresponding maximum total profit. ‘

(m) Solve the followm g minimization problem (]) and find an optxmal solution (xA X5) and the correspondmg value of
the objective funcmon ‘

minimize 2{x4| + |x5]

subjectto x4 +2xp = 10 N
U Sxa4 xp 2 12
CoxatSxg 2 12
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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 all question and answer sheets.
(3) This examination booklet consists of only question sheets. Use other sheets for answers.

(4) Answer question B.

(5) Return the question sheets together with the answer sheets.

(6) Raise your hand if you have any questions.
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A

(1) Hiroshima University intends to develop a new philosophy of peace science: “Science for Sustainable Development” that
embraces all the existing research fields related to the sustainability of human beings, society, culture, food, environment and
nature. Answer the following questions.

1) In the field of electrical, systems, and control engineering, indicate one research topic you are interested in to develop
“Science for Sustainable Development.”
2)  Describe details of the research topic indicated in 1) using at least one figure. (About 150 words)
3)  Describe the relationship between the research topic indicated in 1) and sustainable development. (About 100 words)
4)  Describe issues in the research topic indicated in 1). (About 100 words) ‘
(2) Describe what kinds of ethical viewpoints are requested for researchers and engineers, with reasons. (About 100 words)




