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Notices
(1) There are 7 question sheets and 7 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 answer sheet and write down “to be continued” on the last line of the sheet.
(5) Answer all the questions. ,
(6) Return these question sheets together with the answer sheets.
(7) Ifgiven the instruction to draw a diagram, draw it on the answer sheet.
(8) Raise your hand if you have any questions.
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Question 1 Answer the following questions.

(1) Find the indefinite integral / Ti_fdm.

2T T
(2) Find the integral / sin x cos (m + -—) dz.
0 4

oy 0%f  O*f
(3) When f(z,y) = e"#sinz, find 5&3-1-8—3}2

d,
(4) Find the general solution for the ordinary differential equation E% +y=—x

(5) When A = 224+ 22 j —y?k, find V x A, where 4, j and k show the unit vectors in x, y and z axis directions.

Wer—~fEd,,  Continued on the following page.
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Question 2  When we consider a closed volume V' surrounded by the
surface S, the divergence theorem

///Vv.dez//sp.ndS 1)

is satisfied for an arbitrary function F(z,y, z) with continuous derivatives,
where n = (ng,ny,n,) is an outward unit normal vector on the surface of V. Fig. 2.1 shows a tetrahedron surrounded
by planes =0,y =0, =0, and f(z,y,2) =z +y+2z—1=0.

Put F = (0,0, z), and evaluate the volume of the tetrahedron by eq. (2.1).

Fig. 2.1

rri—~5<,  Continued on the following page.
2




JRBREREA S T AR AL REAY MR A8 PR E AT AR

2021 48 4 A\ (April 2021 Admission)

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

Entrance Examination Booklet (Special Selection for International Students)

(2021 421 A 28 HENf /January 28,2021)

=XE ﬁ%*%%ﬁli s - B AT AT ST A ﬁ,%m
i (EEFERLE 1) LT Transportation and SRR
B H ransp Examinee’s | M
X Vehicle and Environmental Program Environmental Systems
Subject I Pr Number
Systems Engineering I ogram
Mathematics
RIEE 3 RO z(t) BT 2HEMOaAEROBRERD X, 271, [f(t) MEEREBETH 5,
o (t) + 42’ (t) +z(t) = f@t), =z(0)=1, z'(0)=-4 (3.1)
Question 3  Find the solution for the following ordinary differential equation with respect to z(t), where f (t) is
an arbitrary function.
&(t) +40'(8) + 3(t) = £(t), (0)=1, /(0)=—4 (3.1)
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Question 1 A feather with a mass of M[kg] and an iron ball with a mass of 100Akg] were dropped at the same time from a height of

3.0[m] above the ground. When ignoring air resistance, answer the following questions.

(1) Which of the feather and the iron ball falls faster?

(2) Describe the reason.

(3) It was measured that it took 0.53(s] for the iron ball to fall 1.4[m] from the starting point. What is the acceleration of gravity at this
time?

Weri—U~fe< . Continued on the following page.
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Question 2 There is a sphere with homogeneous material (radius: % mass: M). As shown in Fig. 2.1, the sphere is oscillated freely
around the horizontal axis 4-B. The distance between the horizontal axis and the center of the sphere is /2 (#<r). Answer the following
questions. The gravity acceleration is denoted as g.

(1) Obtain the moment of inertia of the sphere around the horizontal axis.

(2) Obtain the period of the harmonic motion 7assuming the angle of the rotation is small.

(3) Obtain the value of 4 which makes the period 7"minimum.

Fig. 2.1

RA—T~fi<,  Continued on the following page.
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Question3  As shown in Fig, 3.1, a cantilevered beam is subjected to the concentrated load P at position x=L. Answer the following
questions. Note that Young’s modulus and the moment of inertia of area are denoted as £ and /, respectively.

(1) Tlustrate the free body diagram.

(2) Determine the reaction force and the reaction moment at the fixed end.

(3) Tllustrate the shearing force diagram.

(4) Tilustrate the bending moment diagram.

(5) Determine the deflection at x=L.

(6) Determine the deflection at x=2L.

L | L |

Fig. 3.1




2021 ¢4 AN (April 2021 Admission)
JRERFRF PO ER TR LR ONE BRI  HR9R B NS

[TRE

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

Question Sheets |
(2021 %1 A 28 HFfiE / Janvary 28, 2021)

?‘i\%ﬁ %%%%Ii’ ) . %\Jﬂé ° f%“/xi‘ﬁj}m 7§A %%%’.
by (EFERLE ) A=Y/A7 N T@nspormﬁon and Examinee’s | M
Subject Vehicle and Enyironmental Program Environmental Systems Number
Systems Engineering Il Program

ERERFER : 13 BF30 4 ~15H5 004> (Examination Time : From 13:30to 15:00)

ZER L DFEFIE
(1) FRERMIRREEH 2 DY £,
(2) MIEREOENEIUS, ZRESETTALTIIZEVY,

)
4

CHUTREIRET Y, MBI ORI SREA L T<I2any,
RIS AEL & BIZmI L E T,

(6) EHMHDWNIFRHLRRHHHAITTFEET TIESVY,

Notices

(1) There are 2 question sheets including a front sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and each question sheet.

(3) This examination booklet consists of only question sheets. Use other separate sheets for answets.
(4) Return these question sheets together with the answer sheets.
(5) Raise your hand if you have any questions.
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Question 1 Describe your research title in the master’s program. Based on your previous research activities, explain the background,
objective, methodology and novelty of the research. If necessary, you can use flowcharts and schematics.




