2022 410 A, 2023 €4 AAZ (October 2022 and April 2023 Admission)
IRERFERFIER T RA AR LR EAT (s BRI B AR ERRE

[T A

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)

Question Sheets
(2022 & 8 H 25 BEEN / August 25, 2022)
B 7 L
B AT A @ﬁ; 7;7A*"1ﬁ]d
BRI (SFFLAD TRITh || mEE |
Subject Electrical, Systems, and Program F— M JRya Examinee’s Number
Control Engineering | (Smart Innovation)

SAERRSRE : 9 B 00 55~12 5004  (Examination Time : From 9:00 to 12:00)

ZER EDIFREIE
(1) FERRIEEE SR 41, MEAIRIIEEEEZ 4V £,
(2) RIERMEOMREERROENETIUC, SRESEZTRAL T ZEN,
(3) ZAUIRRERAR T, M MHOMERMRIREA L T 7ZE0y,
(4) FEREZEINRNE &, RIUEOERZFA L THEOERA, 72120, 2051 1EIoki | i

HEICEH L2 s Lol LTkl o,

(5) FIREA-1, A2, A-3 @ SRNTHARE L2 X\, SREONEFIIERRE 350, MHTHEES L2l CE4 52

&

(6) RO IAFE RS & bl LEY,
(1) BIREF [BUCEERI EWIHETRRHAEEE, fREHRCEEATAZ L,
(8) HiH AT RNRZ SR B A AT 2T Ty,

Notices

(D
@
©)
Q)
©)
©
@)
®

There are 4 question sheets and 4 answer sheets including a front sheet.

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

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

Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued™ on the last line of the sheet.
Solve 3 questions A-1, A-2 and A-3 in any order. Never fail to fill in question number in each answer sheet.

Return these question sheets together with the answer sheets.

If given the instruction to draw a diagram, draw it on the answer sheet.

Raise your hand if you have any questions.
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(1) x® x DIAFIROEERD &.
(2) x®@x DEAEEZTNTRD K.

(3) A DEIFEEFTARTRD X, oIz, A OBZEHEHEICHET 2EEEEOXRTERD X.
(4) A DITAIRDEE o ZRAVWTRE.

Consider the 3 x 3 matrix A = af — 2(x ® x), where

100 I 1‘12 1T T1T3
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(1) Find the value of the determinant of x ® x.

)
(2) Find all the eigenvalues of x ® x.
(3) Find all the eigenvalues of A. Besides, find the dimension of eigenspace associated with each eigenvalue of A.
)

(4) Express the value of the determinant of A by using a.
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1. Find lim

z—0 log(1+z) — =

2. Evaluate

log cos z

Vgsin'z

T
the integral / dz. Here sin~! z stands for the inverse function of sinz and its range is —— <sin 'z <
& v1-—z? g 5 = =

0

6 4

T T
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z2(1 + tan? )

. Here log z denotes the natural logarithm of z.
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3. Let R be a real number satisfying R > 1. Besides, tan~! z stands for the inverse function of tan z and its range is —g <tanlz < g

oz

(1) Find the Jacobian 0(z,y) —| Ou
owv) | By

du

oz

v
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for the change of variables defind by z = tanw, y = tan™! (

1
(2) Let Dg = {(w,y) ‘ 7{; <z<l,l<ztany < R}. Evaluate the double integral //
D

z2(1+ tan?p)
n 2+ z?tan’y

v ™ K
m) (E <u<1’1<v<R)‘

dxdy, and find the limit as R — oco.
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Notices
(1) There are 7 question sheets and 4 answer sheets including a front sheet.
(2) Fillin 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 6 specialized subjects (B-1, B-2, B-3, B~4, B-5 and B-6) and answer these
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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 given
below.

Return these question sheets together with the answer sheets.

If given the instruction to draw a diagram, draw it on the answer sheet.
Raise your hand if you have any questions.
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Question Number
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For the circuit, including an ideal transformer, 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.
o rand R areresistances, L isaninductance,and C is a capacitance (variable).

e 7 istheturns ratio of the ideal transformer.

For this circuit, answer the following questions.
€)) dig 5~ ¥iqiem
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(1) Find the transfer function G(s) corresponding to the system given by Eq. (a) using the Laplace transform.
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4 DORIEI xo, X1, Xz, %3 TREINDHE n = 8x3 + 4x, + 2, + % (n = 0,...,15) TRz, RDT
o AT FEFNZAOWTLLTFORWNZE R,

Fo=0, Fi=1, Fpp=Fpy+F nZ0)

(D n=0 2bn=15 ETCOT4RFvyFH F, &FOHEL,

@ n 233 DD L FIC 1 ZRI TR fi (x0, X1, X2, x3) HEUINEIAFE CRORE L,

3 F, ﬁ)ﬁﬁ@k%(ll%ﬂﬁ%@%ﬁ fa(xo, X1, X3, X3) % B/ NI T 1,
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Answer the following questions on the Fibonacei sequence using the decimal numbern = 8x4 + 4x, + 2x; + x;
(n =0, ...,15), which are represented by four logic variables x,, x5, x5, and x3.

Fo=0, F,=1 Fy=F1+FEn=20)

(1) Describe the Fibonacci numbers F, from n = 0 to n = 15.

(2) Describe a minimum sum-of products form for a logic function f; (xq, x;, X2, x3) thatreturns 1 when n isa
multiple of 3.

(3 Describe a minimum sum-of products form for a logic function f,(xg, X1, x5, x3) thatreturns 1when F, is
an odd number.

(4) Write a logic circuit that represents f,(xg, x1, X, X3).

(5) Describe a minimum sum-of products form for a logic function f5(x,, x;, X, *3) thatreturns 1when n isa
multiple of 3or F, is an odd number.




2022 4F 10 A, 202344 A A% (October 2022 and April 2023 Admission)
JREFFE It St AR A e AR AT (—oRtk) FFPTR R AR
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)

H [ ;
. — " BRI AT Al
( W AT L i
Harr e (PSR Fus TN o TRE S
. ) Comtrol Engineering) ) M

Subject Electrical, Systems, and Program PERYS Ry Examinee’s Number

Control Engineering [T Smant Tnnovation)
B—5

¥ A RO VLESEETZTVIV. LEED

W‘)i CAnD Ty ¥ 7 L L Y
IJ‘_I.

(1) Company A wants to carry out highly effective adver-
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MiThHBIeBohoTWV5. KEMEEZRAMT
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million yen. Costs for one unit of advertising in radio,
TV, and newspapers are 1.1 million yen, 5 million yen,
and 2.5 million yen, respectively. The advertising policy
of Company A is to spend 420 million yen or more on
TV and 650 millionvyen or less on newspapers. From the
experience of Company A, it is known that the advertis-
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2 +1 y=0
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(1) yi(z) = e BHER (») OMERBEH X ZRD K.

(2) (1) THRLNZR yi(x) ZHVTy(z) = pu(z)u(z) 2BLZIZLD, HER (x) & u(z) oWTOMZHERI
23 VP

(3) w(z) IDWT DHIHAERIE

, oz _ B
2 (1 x? + 1) 0 ‘aw(0)=1
BT

(4) AR (x) O—BRE KD k.

Consider the differential equation for y(z)
2z (x — 1)
" / _
0 Y-V Y
(1) Find the constant A such that y;(z) = e solves the equation (*).

0.

(2) Set y(z) = y1(z)u(z), where y;(z) is the solution of () obtained in (1). Then rewrite the equation (*) as the differential
equation for u(z).

(3) Solve the initial value problem for w(z)

ryof1--7% . —1.
w + ( z2+1>w 0, w(0)

(4) Find the general solution of ().




