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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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FIRE 1 (Question 1)

a a
1. 1751 A=(l j EANWTUTORWNCE X K, L a lZEHTHS,
-a da

(a) 1151 A DEHFEEZRD &L,

®) 1751 A DEEEN TN TEOETHY, TDOHIHLDOVEDN 04 THhdLE, a DEEZRDL,

© ERODEETTIRTOEEELEMNETIEENZ M EERENTE,

@) EEORTHEESRY MEu b T5L, FROOFETTAY bvu, =Au,_, (niZERE) OFAE
n QAN Th D EROFEICEHET 5, TOEROXERD XL,

2. WOESLFBRAMNMRELE RN ED b DEGERD L, 72720 bIXERTHD,

x+y+z=17
x+2y+3z=18
bx+y+3z=6

a a

1. Answer the following questions about the matrix 4 =( ] . Here a is a real number.

1-a a
(a) Find the eigenvalues for the matrix 4.

(b) Find the value of a when all the eigenvalues for the matrix 4 are positive and one of them is 0.4.

(c) Show all the eigenvalues and the associated eigenvectors under the above condition (b).

(d) When #, is an arbitrary two-dimensional non-zero real vector, direction of a vector u, = Au, , (nis a natural

number) asymptotes to direction of a straight line as » increases under the above condition (b). Find the equation for
that straight line.

2. Find the condition on » when the following simultaneous equations have no solution. Here b is a real number.

X+y+z=17
x+2y+3z=18
bx+y+3z=6
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FARE 2 (Question 2)
$Eik D={x+y < 1,x >0,y >0} Eo2EHE,

I = ﬂ Arctan\[—y—dxdy
D x

IZOWT, ATFORWIZE Z &,

(a) BESE x-y FPERICRL, EOEEIC YT 7 a2, o, x, y il EOBEETAE
J:o

(b) x=(rcos 07 y=(rsin @)Y OEKEEHEITIBED, ¥ae T ATHEERD L

¥, (x,y) = (r,0) OEBERIBT Y27 ATHINT I, PLTFomY 5z26n5%,

dx 0Ox
_lor ae
7= oy ay
or 00

() 2EMSY I 2RO L,

Answer the following questions about the double integral 7 on the region D= {x+y < 1,x 2 0,y > 0}.

~

I = ff Arctan szxdy
D X

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

(b) Convert the variables with x = (» cos 8%, y=(r sin 6)? , then calculate the Jacobian determinant, J. Note
that the Jacobian determinant can be written by the following fomula for the coodinate transformation, ( x ,

y) = (r,0).
ox dx
_ Jar 00
7= dy ady
Jr 06

(c) Calculate the double integral /.
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2022 4 4 H A% (April 2022 Admission)
R B RS ER T AR AR eRHE LR AT GNE AR PR EE) FHF B AR E

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (Special Selection for International Students)

(2022 €1 H 27 B EH / January 27, 2022)

AR
Subject

e L2 CGEFRLE D)

Mechanical Engineering 11

A=A
Program

TR T2

Mechanical Engineering

oy =
=R
Examinee’s Number

M

INERST (Essay)[1/2)

RRE 1 (Question 1)
B AT T 22 - DTN T W BIFFE 40 B MRS 2 3B L2 S Uy,

Describe an overview of the research field you want to explore in the master's course.
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SDGs(Sustainable Development Goals) & 1%, FififAETL Y LW SO FER L BigT#HALEOHIETH Y,
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Frfgi rlRE 72 BHZ HAZ © SDGs

1. BR%Z7:<{% 9. FEECHIFEHOREMEE HIAHD
2. fHifEEnic 10. ARE DA EEL2LZD
3. TNTODAMRREE L BhLE 1. EAETONDELI< 0 %
4. HOBNHE & BRI 12. 2 2EMESH D BEE
5. VU H—RERZFEELLD 13. KL AR A
6. HERRKE M VEHAFIC 14. {EDOEINSESFA D
7. ZRAF—EBHARIT EFLTZU—1IZ 15. PEOE NS HEFEA D
8. BEDPVHRBFHE S 16. SEFIE NIEATNTOAIZ
17. N— b F—2 v P CHEZERL LD

(1) RIzZ8F 7~ SDGs D THRT- DG L B bR T 2 e AlE 2B B A IR L 22 SV,
(2) BRU7-BAEONE, RS EE, RITEE DR OIE L BE-SIT TR LR S,

The SDGs(Sustainable Development Goals) are universal goals aimed at realizing a sustainable and
better society, and consist of the 17 goals listed below.

Sustainable Development Goals : SDGs

1. No Poverty 9. Industry, Innovation and Infrastructure
2. Zero Hunger 10. Reduced Inequalities
3. Good Health and Well-Being 11. Sustainable Cities and Communities
4. Quality Education 12. Responsible Consumption and Production
5. Gender Equality 13. Climate Action
6. Clean Water and Sanitation 14. Life Below Water
7. Affordable and Clean Energy 15. Life On Land
8. Decent Work and Economic Growth 16. Peace, Justice and Strong Institutions
17. Partnerships for the Goals

(1) Select the Sustainable Development Goal that is the most relevant to your research in the SDGs
listed above.

(2) Describe the content, the issue to be solved and the solution of the selected goal in relation to your
research.



