202310 A, 2024 % 4 AA%: (October 2023 and April 2024 Admissions)
JRERFRF R AR L (RN HFR B AR

[elRE A

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

Question Sheets
(2023 8 A 24 AZEME / August 24, 2023)

e | BRI Wik RO AT LTI T | g
e (EFERIE 1) | Tarsn Transportation and E;;amm ez M
g b'ec‘t Vehicle and Environmental Program Environmental Systems Numnber

ubject | Systems Engineering I : Program

SAEREFH] - 9 BF00 0~12 H5 004>  (Examination Time : From 9:00 to 12:00)

ZEE LRSS
(D) FREFRIREEE A 8 BV =7,
(2) RREFAMEROWEERFOZN TG, ZHRESEZTALTIFE RN,
(3) ZAIRIEAETY, EERIMOMERRKICEEA LT En,
@) MRENEZENRNE XL, RUAROERZAN L CMEOERA, 770, 20880 [HEog | b LE
RO Lm 2 2 ibn K oic LTl T k.,
(B) SRR LREY,
(6) MIREFIMUIAEERANKE EbICEIN LU ET,
(1) FREF EICEERE) EWHFEREHDEAIT, SRR EATA I L,
(8) EBIEA, BESNERRHEALTHELET LR,
9) DD IETFHRER S AEEITFELBT TSN,

Notices
(1) There are 8 question 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 bé continued”” on the last line of the sheet.
(5) Answer all the questions.
(6) Return these question sheets together with the answer sheets.
(7) Hgiven the instruction to draw a diagram, draw it on the answer sheet.
(8) Youmay use arented ruler if you need one.
(9) -Raise your hand if you have any questions.
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Mathematics
fRE  dhE  TH RREHE
b i, = b .
-1=0,
(1) Ml =
= fo)
(2) nr=(z,y,z)
v
T = afcosn
{ y=aésiny (a=sinf,h=cosf,0 & 1,0<5<2m (2.3)

z = hé
(3) (2) (2.1)
(4)

So
y y

Fig. 2.1
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Question 2 When we consider a closed volume V surrounded by the surface S, the divergence theorem

///Vv.pdvszsp.nds (21)

is satisfied for an arbitrary function F(z,y, z) with continuous derivatives, where n = ngi + nyj + n.k is an outward unit
normal vector on the surface of V, and i, § and k show the unit vectors in z, v and z axis directions, respectively. Fig. 2.1 and
Fig. 2.2 show a uniform object V' surrounded by the sphere Sy : 22+ y*+2°—1=0and the circular cone 5;. Answer the
following questions.

(1) Find the unit normal vector 1o on the sphere surface Sg, when the coordinates of the position vector r = (z,y, 2) of the
object V at an arbitrary point are expressed in eq. (2.2).

T = rcos¢sinf
y=rsingsing (0<r<1,0<¢<2m 0<8<6o) (2.2)
z=rcosf

(2) We take ¢ and 7 coordinates on the surface of the circular cone as shown in the Fig. 2.3, and the coordinates of the

nagitinn. ygctang — [t pnthegnrfoce Siat wp arbitraryneint ape eynnggsed ip g @3)_Find thegwmitnormaluactor

= - < < <p<
x _ afcosm) =1 (2.3)

y afsinn (a=sinbs,h cosp,0 & 1,0 27)
z  hE

ny of the circular cone S { =

(3) 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
subquestions (1) and (2). :

(4) Find the position of the center of gravity zg of the object V by performing the integration on the left side of eq. (2.1)
z
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RME 3 o) KT 2 EHDAER
Y1) + 2vwy (6) +wiy(t) = 0(t), w(0)=¢(0)=0, ¥>0 (3.1)

WKOWTHUTORWIZEZ L, T27T, v, w @EHTH Y, 60) ITELEOME 9¢t) ZHAVWTRARTERINZ FAZENTH 5,
5(t)=0 (fort+#0), / 5(t) g(t) dt = g(0) (3.2)

= e~ TEHT 5.

5() = # =

And, the Laplace transformation for the function f(t) is defined by L[ f(¢)] =F(s) = / (&) et dt.
0

(1) Derive the relation £[e * f(t)] = F(s + A). X denotes a constant.
1

: CEPVE

(3) Find the solution of eq. (3.1) for 0 < v < 1.

(4)

(5) Find the solution of eq. (3.1) for v > 1.

(2) Derive the relation L£[te*] =

Find the solution of eq. (3.1) for v = 1.
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Floating body X

S A

dx

Fig. 1.1

Floating body Y
Fig. 1.3

Continued on the following page.
3

av



2023 10 A, 2024# 4 A% (October 2023 and April 2024 Admissions)

1[5

Fig. 2.1

R—~Fi<,  Continued on the following page.
4

2023)



2023 410 H, 2024 4 AAZFE (October 2023 and April 2024 Admissions)
JRERERESSER T AR TR L AEaT (S8R T A AR
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)
(2023 58 H 24 HIEHME / August 24, 2023)

sten | PRSRERREE T | B EEVATATEI T | e
HE (EFRLE ) EA=T AN T@nsportaﬁon and Examinee’s | M
Subject Vehicle and Environmental Program Environmental Systems - Number
. Systems Engineering II ‘ Program
TS
Fluid Mechanics

Question2  As shown in Fig. 2.1, there is a tank containing liquid with density p. A horizontal pipe with a sudden expansion is connected to the
tank at the depth of h, and the liquid flows out from the end of the pipe (Fig. 2.2). The cross-sectional area of the pipe before and after the sudden
expansionare A, and Ap, respectively, and they are constant. Here, the top of the tank is open to the atmosphere and the depth & is suﬂicienﬂy
larger than the vertical height of the cross section of the pipe. The liquid surface area A inthe tank is sufficiently largerthan A, and A,,and the
flow in the pipe is steady. Answer the following questions, assuming that variation of atmospheric pressure against the depth &, pressure loss at the
inlet of the pipe from the tank, and friction on the walls of tank and pipe are negligible.

(1) Asshown in Fig. 2.2, the cross sections @ and b are defined before the sudden expansion and at the end of the pipe, respectively.
Assuming uniform flow velocities u, and u, atthe crosssections a and b, respectively, find u, using u,, A, and Aj.

(2) Assuming a uniform gauge pressure p,, atthe cross section @ and also a uniform gauge pressure p, on the vertical wall surface at the
" sudden expansion, find p, using p, 4,4, Ap,and U,

(3) Find p, using p, h, u,,and gravity acceleration g.

4) Find u, using A,, Ap, h,and g.

(5) Show the relationship between 4, and A, where u, is maximum. Then, show the maximum wu,.

(6) Show mathematically that 1;, must decrease due to the sudden expansion of the pipe.

o A

g - .

o
A N B
h paJ.'—> U, ?ub

p I a 1/ _?

b

Fig. 2.1 Fig.22
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Question 3 Answer the following questions about two dimensional potential flows. Here, z is a complex number and expressed as z = x +
iy or z = re'® which is apolar form of a complex number, z. i is an imaginary unit.

(1) Consider the flow fields #here the complex velocity potentials, w(z), are given by (a), (b) and (c) as below. Show each stream furldtibh and

—t

—— PR

Beir

Ga

(a) Find the position of the stagnation point (x, ¥).

(b) When adding a circulation I around the cylinder by a vortex placed on the origin, the stagnation point was at (x,y) = (0, —a).
Find the magnitude of the circulation I" and its direction.
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@
@gestion 1 AsshowninFig. 1.1, a shaft is fixed at one end to arigid wall, and loaded by a uniformly distributed torque g over the region CB. Fig.
1.1 also shows the cross section of the shaft. Modulus of transvers elasticity, length and diameter of the shaft are denoted as G, L and o, respectively.
Answer the following questions about the shaft.
Draw the free body diagram of the shaft AB.

L
2 -
. q .
ﬁ A | C B Cross section
= =T

AN

Fig. 1.1
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Question2 A statically determinate truss is subjected to a load P at point C as shown in Fig, 2.1. The length of the members is shown in Fig. 2.1.
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