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Notices
(1) The question sheet consists of 8 pages including a front sheet, and the answer sheet consists of 7 pages 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) Youmay use arented ruler if you need.
(9) Raise your hand if you have any questions.



2026 44 AAF (April 2026 Admission)
BRI TR ARl AT (k) BRI E AR
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)
(2026 &£ 1 A 22 AN /January 22,2026)

SR BRI L | ERREATATRITN | geen
#H - (S D TRITH Tmportaﬁon e Examinee’s | M
Subject Vehicle and Environmental Program Environmental Systems Number
Systems Engineering I Program
Mathematics |

I 1 LUFORWICE R K.

x

532 dz ZRKD X,

) Fens |
/2

(2) iﬁﬁi"\/ e “coszdr KD X,
0

(3) BEAHER j—z S omE R k.

3 2 -3
(4) A=| -1 0 3| 0rE, ADOEEBEEZRD X,
-1 2 1
(5) r=e*cosyi+ylzlogzj +ayzk DL E, Vxr 2R, 2721, 4,7,k &z, y, z HARDEMRT PVT

H%,

Question 1 Answer the following questions.

(1) Find the indefinite integra,i / dx.

z
1+ 322

/2
(2) Find the integral / e " coszdz.
0

: d -1
(3) Find the general solution for the ordinary differential equation ﬁ = ‘Z =
3 2 -3
(4) When A= | -1 0 3 [, find the eigenvalues of A.
-1 2 1

(5) When 7 = e cosy i + y?zlogz j + zyz k, find V x 7, where %, j and k show the unit vectors in z, y and z axis
directions.
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Fig. 2.1
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Question 2 When we consider a closed volume V surrounded by the surface S as shown in Fig. 2.1, the divergence

theorem
///VV-Fde//SF‘n‘dS (2.1)

is satisfied for an arbitrary vector function F(z,y, z) with continuous derivatives, where n = n,% + n,j + n.k is an
outward unit normal vector on the surface of V, and ¢, j and k show the unit vectors in z, y and z axis directions,

respectively.
Here we suppose an object Vi surroundéd by surfaces S1,S2 and Ss given in eq. (2.2), where a is a positive constant.

Answer the following questions.
{ Sy 2? +y? =d?

Seiz=z+a (2.2)
Sg z2=0
(1) Find the unit normal vectors n, o, 13 on the surfaces 51, 52,53, respectively.

(2) Find the volume of the object V;, by performing the integration on the right side of eq. (2.1) based on the results
of the sub-question (1).

Fig.2.1
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M3 z(t) KET 2 EMDAEKX
2" (t) + (a + b)z'(t) + abz(t) = f(t), z(0)=a'(0)=0, (a,b: EH, a>0,b>0, a#b) (3.1)
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(1) 3.1) ROGEBEEFARXEL —6(t) KBEHEX TR LNZROEMI X Z Laplace £z AAWTHE, h(t) &
R X,

R"(t) + (a + b)R' (t) + abh(t) = —6(t), h(0)=h'(0)=0, (a,b: T8, a>0,b0>0,a+#b) (3.2)

(2) Laplace Z#t% AW TEMAAER (3.1) 2%, ZOM%E h(t) ZHWVWTERY,
(3) /PR (2) T f(t) =sint D& =, z(t) ZRD X,

Question 3  Answer the following questions regarding the ordinary differential equation with respect to z(t);
z"(t) + (a + b)z’ (t) + abz(t) = f(t), x(0)=2'(0) =0, (a,b: constants, a > 0,b> 0, a #b) (3.1)

Here, f(t) is an arbitrary function.

(1) Using the Laplace transform, find the solution h(t) by solving the following ordinary differential equation, which
is obtained by replacing the right-hand side of eq. (3.1) with the delta function —4(t).

B'(t) + (@ + b)R'(t) + abh(t) = —48(t), h(0)=h'(0)=0, (a, b:constants, a >0,b>0,a #b) (3.2)

(2) Solve the ordinary differential equation (3.1) by means of the Laplace transform, and express the solution with
h(t).

(3) Find z(t) when f(t) = sint in the sub-question (2).
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Question 1~ As shown in Fig, 1.1, there is an inclined plane whose angle with the horizontal plane is a (0 < o < 7/2), and the mass
point with mass 7 is thrown by an initial velocity v, (v,| = v,) atanangle 3 with respect to the inclined plane. Then, answer the
following questions. The gravity acceleration is g.

(1) Obtain the motion equations of the mass point along the x direction and y direction.

(2) Obtain B such that the distance L along the inclined plane is maximized.

Fig. 1.1
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Question2  There is a uniform hemisphere of mass A/ and radius a. As shown in Fig. 2.1, this hemisphere is in equilibrium while in contact

with both a vertical wall and a horizontal plane. The coefficients of friction between the hemisphere and the wall, and between the

hemisphere and the horizontal plane are 14 and s, respectively. The angle @ is defined as the angle between the flat surface of the hemisphere

and the horizontal plane. Answer the following questions. The gravitational acceleration is .

(1) Find the distance between the center of the sphere O and the center of gravity of the hemisphere G.

(2) Let the normal forces exerted on the hemisphere by the wall and the horizontal plane be Ry and R; respectively, show the equilibrium
equations for this hemisphere.

(3) Determine the angle .

.
_

R,

! ~'0_
S

Fig. 2.1
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Question3  As shown in Fig. 3.1, a cantilever beam AB supports three concentrated loads P. The length and flexural rigidity of this beam
aredenotedas L and EI,respectively. Answer the following questions about this beam.

(1) Draw the free body diagram ofihebeamAB

(2) Determine the reaction forces.

(3) Draw the shearing force diagram and the bendmg moment diagram.

(4) Determine the deflection at the position B.

L P P
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A ! B
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e 2L
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Fig.3.1
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Question 1 Consider the development of an autonomous underwater vehicle (AUV) capable of operating in deep-sea environments for
seabed resource exploration. Point out and discuss one issue related to fluid mechanics and one issue related to material mechanics that

should be considered in the development. Also, discuss key technologies required to detect and identify seabed resources through
autonomous operation.



