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Answers or Model Answers / Intent of the Questions

BEOARICE->T, —EMLERBENTELGVERXOMEZF(ICOLTIE, THED
ERXIFEROE L [FFRENLGRESF] Z2O0KRITDHLELTVET,

Ffz, BRXUSNOMEICONTE, FREMNGREEHE L TEEN—DZRLTLD
BENHYFET,

In publishing answers, “the intent of the questions or multiple or standard examples of answers”

are published for essay-type questions for which no univocal answer can be given.

In addition, one of the correct answers may also be given as an example of a standard answer

for questions other than the essay-type.
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REBRFE MR (FMRBE L) || T erIA B TS XBRE M
Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
[fEE ]

I —1 (&%) (Mathematics) (1/3]
[RHRE 1 #2ZH)[Answer Sheet for Question 1]

HEOER IR T3, BAE, BE sy, S —RFBRARE)ICHOWTOERES), BARS), BEN 2

+5.
a+2_;t —2a+2
L () EA % A e aeme | © 6 10
-a+1  2a+1 )
6 6

BEOT0 x = 61 LB<E (a+2-x0)2a+1-x)— (2a+2)(~a+1)=0 — x*—(B3a+3)x+9a =0
— (x=3a)(x-3)=0, £>Tx=3a,3 — EHMEAI=a2 12
1.(b) EEIVa2=1LR2BDTa=2
1.(c)a=2J:‘9ﬁ3ﬂJA=(2/3 _1/3j
-1/6 5/6
-1/3

A= VIS 2EA NIV E X0 = (x‘)&a“ék(A—&E)xF[ 176
By -

TN ok =0
= X =
176 )y, 1 ™0

1
Lo Tx, =cl[ J, (c, #0)

1/6

-1/6

-1/3
FARIZ A =172 WAL T (A4 - 4L E)x, =( 1/3 J(X2J=O —->x,-2y,=0
V)

2
£oTx, =cz[lj, (c, #0)

1.(d) BESIZIMAA 1751 P = {]1 1] A A s Sy L5175 D ((1) ?2)%%%&
P'AP=D IV A=PDP ' A"=PD'P ' L7325, L-T,
A’_(] 2)(1 0 ]1(1 —2}21(1 1/2"'](1 —2)_1[1“/2"-‘ —2+1/2"-1]
-1 1o 1/27)3\0 1) 3l=1 1727 0 1) 3l=1+1/2" 24172
lim A" =1[ 1 _2j
e 31 2
1 1
2.4= |2 1 3 EJRK det A =-5 &72%. Cramer DALY,
1 2
6 1 1 1 6 1 1 1 6
3 -1 1 2 3 1 2 -1 3
B S ! DTN LN B O z:i—s—:wiﬁb,ﬁ@f:tx:l,y:zz:y
det A det A det A
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AUBREH B T (MR E 1) || 7' r T4 B X BRAE M
Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
(AR F#K]

I —1(¥2") (Mathematics) [2/3]
[F41RE 2 fiZZHH ][ Answer Sheet for Question 2]
HEOER MES Q ERED)ICOWTOEEEH, BiEH, E2RAHZTMT S,

@ ® I=[[ —dxdy

A x+y?

_rt y 1
1]------------"----""-- 1 _dey0x+y2

= [} dy[InCx + y2)1?

= [, tn( +y?) — In(y?))dy

= [, (in(y + 1) — Iny)dy
=[y+Dny+1D - +1) -ylny+ylg
O 1 =[2In2—-2+1+1]

dx

Vv

=1In4
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AR A | BRI (BMRE 1) || 7er T4 B T2 XBE M
Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
[fFE K]

I —1 () (Mathematics) [3/3)
[FSRE 3 2 &8 ) [ Answer Sheet for Question 3)

HBEDO B 5 5 Q BRI M Y HREK, #igy HRRFOIZ W TOREREFET), BT, BRIZHET5.

T HRRER (D, (2) EfT.
y" —5y'+6y=0 (1)
{y"—3y’+2y=0 2

) ROOBMHEFERIL 2-51+6=0 T, ZOMIL 1=2,3,
Ko THKMDMRITy = Cexp2x + Cexp3x, 7272 L. C, C, IFEBEDEH,
K DEMEHFFERIT 12-314+2=0 T, ZOMIT 1=12,
Lo THR()DRITy = Cyexpx + Cpexp2x, 727201, G, C IHEEDEE,
ST R OMRITZ oW F &7z T 0T,
Ciexp2x + C,exp3x = (3 expx + Cy exp 2x
“h&v, ,=C, C,=0, =0
LoT, KDAMEI, y=Cexp2x (G HMEBOER)
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Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number

(RER)
I -2 (#¥H%) (Mechanics of Materials) [1/2]
[ 1 ##548] [Answer Sheet for Question 1]

BSADMERT 282 BT 2 AEERBEIC DWW T OB Z [ 5 HETH 5.

1(a)
s=Pripne 4= Lolpoc g =20 L 2P
T AE T T4 T2 YU rnd2E2 " mEd,?

1(b)
dy 1 do _ndxz_ndoz )
do=do—(Rog)r=dy-Px =P-m koca="E "0 1
4P12
ds, = ————dx

nEdy*(l — x)?

l
5 _F 4pJ? 4Plzf 4p]? [ 1 ]E_ 4Pl
2 Emdy>(l —x)z  Emdy? )y ™ T Endg? U —xly T wEd,?

—~

1(c)
P aATl
1T — 2
2(a)
BN KD HAERIOMTY, $iliHQIZ KX D AMEI L # 11QIZ L 2 7 — > & RN OM O DRRFIA0 & 72 & 72 15 uid 7
S5O T

aATl 2Q1 4Ql1

+ + =0
2 Endy® Emnd,’
6Ql  aATI
End,? 2
_ malATEd,’
- 12
2(b)
401 4l X aATEmd,> aATI aATl aATl
6, = Qz=— 2 o= RCIE, —%%ﬁm‘é 8c = ——
nEd, Emdy® x 12 3 3



2025 4 10 A, 2026 4 4 A A% (October 2025 and April 2026 Admissions)
BB R R SRR T T AR S RHE LR (—RR) FRE B AEAERRME

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

, Hiroshima University

Entrance Examination Booklet (General Selection)

(2025 ££ 8 A 28 HEjii / August 28, 2025)

RBAE WRIZEMBE D) ||Tvr 74 B L5 XRE T M
Subject | Mechanical Engineering I || Program | Mechanical Engineering Examinee’s Number
[R5 FR#E]

I —2(# %1 73%) (Mechanics of Materials) (2/2]
[FE%E 2 #22548) [Answer Sheet for Question 2] ‘

HEOER: A8 BBV T, EER2 TR
LY sz .

fRZE 5
(1) BAREIEH o bBmAREFAMIR 1T T TROL l
na.
Y+ 1
o = & 2 ay \[(ax O'y) + 4Txy

Ty = lﬁax - ay)z + 412,
A BHOREICB W CER L IREEE ZHTERTE,
#DEFFMExLL, T E—AIMERLEDE—ASIT
%55
DREMIZAL,

M T
=g g,
p

0, 1X 0 THHDT, ok iIThEh, LLTDEINTRS.

M 1 |[/M\?
n=9zt3 ( ) /
Ez, Z, = zzza:»ﬁ%z%:*a“:h

2 2

=t [(B) +(7) =g+ HE+T?)

2Z 2 4\Z zZ

2 2
A
Lipb.
Q) B2 ofEREEETHE, il VINEOFRIZE
FTBE—ARDOVEVIU T D EIIcEEND.
D D

~Ti5+T5—T=0

L7=3o T, AUYE—ARTIELL T D L1725,

T =_(T1 —T,)

B) ANV NEIERTE R EPLTHE, W,
T eT,DE N ETRBIEND, LT DISIT/2S.

P = /(W + (T, + T,) sin6}? + {(T; + T;) cos 6}?

FIDONEVDE, XFULT AL BITAEULTEN IR, E
RpiZ
A _h+g

BEEZDE, TR IEEAWIE A DRKIE I

A BRELL, KERFMICEERxEITHE AB H

. COITE—A MM pl

—77, BC BIZI61T Dol & — A PMpe (3
MBC =RAx+RB(x_l1) =Px-' P(l1+lz)
PA LY, fifE— A MRRZHEKE, LT DI85,

A B C
(o] ':x

—PlL,

v

M

Y RTYT B ICBWTERKEITE =AY MMy, AL,
Mmax = _Plz&ffé.

" @) KOIRIRQ)EG)DREREENENAATDHE, LITF

@J:NCQ&IJJHW)B%%).

32 D 2
o, = Ed—g{mz + ﬁ)lz)2 + [—2— (T, —TZ)] }

32 D. z
T, = ﬁj(mz)z it [E (T, — Tz)]

o (5) EDSHHRLZRWZDITIY, 0 lry BRENENFFRIGS
AR NI U RITIIERBRNZD,

32 D 2
;l_—d_g"{Plz + \j(Plg)z + [‘Z(Tl —Tz)] }< Ogt =%

32 D 2

| INDEAITHOWVTRRTIT,

3|32 D z
d> o f{Plz j(Plz)z + [E(T1 - Tz)] }

3132 ' D 2
d> n—Tf \/EPIZ)2+[-2—(T1—T2)]

y

Lt 2 KEFEETDHAERAE, SHEE LW EIZiR 5.
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Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
(R F#k]

I —3 (B84 %) (Mechanical Vibrations) [1/2]
[R528 1 R )[Answer Sheet for Question 1]

ARIETIE, A IZRATHERENS 2 HHERO BHIRE & REIE— MO T 28R 2/MS 2 28K
LTW3, &I TH %,

(1) EEAERANI TR LS 1IGEsh 5,
m 0 j§+3k—2k z | |0
0 m || g —2k 3k y| |0
(mﬂlz{? i]erlf; ;?]ZT%JKFMMQ¢:O%ﬁtTwX¢®ﬂHNH*MMm,
¢ = [1,1)7, wy=Bk/m, ¢y=[1,-1T o615, ZhHZHVT, HHIREMIX

[ Z; } = [ 1 ] Ajcos(v/k/mt+a1)+ . As cos(/5k/m t + o)

rEohB, TIT, A, A, ar, o BEIISRMFICE > TRE 2 EHTH 5,
(3) ERX& D, WIKP LWk Q DF AL (z +y)/2 = Ascos(v/k/m t + ar) D & SITHHZENT 5 2 L vigy

Mb, THOREED 10 rad/s THZ DT, /k/m =10rad/s TH D, m =1kg &b, k=100 N/m
BELN D,




2025 4 10 H, 2026 4 4 H A% (October 2025 and April 2026 Admissions)
JR R R RZ Pt Se e B TR B AR R AR R AT ] (—fEtk) SEPR A NSRRI
Graduate School of Advanced Science and Engineering (Master’s Course) , Hiroshima University

Entrance Examination Booklet (General Selection)
(2025 4F- 8 H 28 HZEJifi / August 28, 2025)

ABREHE B T (IR E 1) || 7' T4 bk T BT M
Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
[ ]

I —3(##h %) (Mechanical Vibrations) [2/2])
[F5RE 2 2 Z4H ][ Answer Sheet for Question 2]

ARETIE, [FlEE - WEEBT 2 2O EE AR L EEE— M3 28 B2 28 2BR LTV,
(1) MIROEEE p, BX%E 22328, m=mpzR? &V, pz=m/(rR?) B DY D, T XD, FIROE
R

4 2
Y DBEHEE—X>MIJT = / 2mpzridr = 27TP4ZR = m;% THb,
0

(2) THOMED TH 3.

e PoDaZfx— RO
o P3®y§{ﬁiy—R9
(] P4@$2§ﬁ[l‘+R9

(3) P1, Py, Ps, PyOEMCEDAEL 2RO NEEET 2L, EHARRITEO LS B0,

mi + 2k(x — RO) + 2k(x + RO) =0
mij + 3k(y + RO) + k(y — RO) =0
(mR?/2)0 + 3kR(y + RO) — 2kR(x — RA) — kR(y — RA) + 2kR(x + RO) = 0

FEREM ST 2 e, TRITR S,

m 0 0 x 4k 0 0 x 0
0 m 0 g+ 0 4k 2R y|=10
0 0 mR?/2 0 0 2kR SkR? 0 0
m 0 0 4k 0 0
4 M=|0 m 0 , K=| 0 4k 2kR |23 %, (K—-w!M)¢p=0%ifi/z3X27 bl g
0 0 mR?/2 0 2kR 8kR?
DIFET 5 DI,
4k — mw? 0 0
K — WM = 0 4k — mw? 2kR
0 2kR R2?(16k — mw?)/2

DIFFRADO0DE ETH S, A= R*(4k —mw?) (56k* — 20mkw? + m?w?) /2 XD, TEAFELN S,

Ik Ik [k
=4/ —\ 10 —2v11 =24/ — =4/—Vv 10+ 2v11
w1 m ) w2 ma w3 m +

0
R
—(V11-3)

(5) B— KR M UE (K — Mwl)$, = 0 Zifli7zFT R bl ¢, THY, ¢, = rEens,
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AUBRRL B | A L (B D || 7'a s T A B L XRE M

Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number

[ F#E] ~ ORE 2R LARVEA, Aoy ZEAR L,
o —1 (BE#+A13) (Mechanical Materials) (1/2) Write “v ” in the box on the right if you do not choose this subject.

[FE1RE 1 2 ZHH)[Answer Sheet for Question 1]

(1-1)

@)

C ()%3), C(carbon) (b) | Ni (=>%4/L), Ni(nickel) © | Cr (Z1L), Cr(chromium)

(@

Cr (Zwvk), Cr(chromium), Mo (£V~77>), Mo (molybdenum) e | S (A7), S(sulfur)

TV = 5A4: (Aluminum alloys)

TR =0 NI LS, KT Tl Al BYEBIESIZR S VD, Z OB S, Zhld Eomb i
SPRRERE (MBIRERR) & U THERES 272D, 7L =0 MG T EN D,

Aluminum oxidizes easily, forming a dense and strong oxide film on its surface. This oxide film acts as a protective coating that prevents
further oxidation (passive film), giving aluminum alloys excellent corrosion resistance.

@)

AT LA (Stainless steels)

AT VAR Cr %< EA (IS TIX 105%LA EBLE) L7SiTH Y, Kl Ees CrlE7: Cr B TR S
Do OIS, Ll LR AL SIRERR. (NMBIRER) & L CTHRET D728, A7 o L ABHI AR o
N5,

Stainless steels are the steel that contains a high percentage of Cr (chromium) (10.5% or more according to JIS), and a dense, strong
chromium oxide film forms on its surface. This oxide film acts as a protective layer (passive film) that prevents further oxidation, giving
stainless steels its excellent corrosion resistance.

(b)

TV = 5A4: (Aluminum alloys)

IRESINTEAT, DS <, MRrHoEn, B - S, RE CAMRTEN, SZRREIRE <, s
BREDIRE S, ERIEIVIS S, B, YU rEpVNE L, REEVIRE <, HEWIKRE S, BEDVINE
Uy,

Compared with low-alloy steels, aluminumalloys have high specific strength, excellent corrosion resistance, excellent ductility and
malleability, excellent low-temperature toughness, high linear expansion coefficient, high thermal conductivity, low electrical resistance,
no magnetism, low Young's modulus, high latent heat of fusion, high specific heat, and low density.

A —2F7FA hAT L A8 (Austenitic stainless steels)

IRAESHNEAT, TR, B - JER N, (RIR CAMRCEN, SEREREIRE <, BYRERE Y Na <,
BAEPUAIRE S, BHERZRVY, 7ok, HORE, Y 73R, R, HEN BEIHMEAESH L RE AT
Compared with low-alloy steels, stainless steels have excellent corrosion resistance, excellent ductility and malleability, excellent low-
temperature toughness, large linear expansion coefficient, small thermal conductivity, high electrical resistance, and no magnetism.
Furthermore, there are no significant differences between low-alloy steels and stainless steels in terms of specific strength, Young's
modulus, latent heat of fusion, specific heat, and density.

©

EGIPRA4> (Heat-treated alloys) FHEEPRA4> (Non-heat-treated alloys)

A2017 (Al-Cus%), A6061 (Al-Mg-Sish), A3003 (Al-Mn %), A4043 (ALSiF),
A7075 (Al-Zn-Mg %) A5083 (Al-Mg %)
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AUBRRL H | AR T (B E D) || 7' e T A P T XRE M

Subject | Mechanical Engineering II || Program | Mechanical Engineering | Examinee’s Number

(&% A SO H &R LRV Ay 2 A L,
I —1 (B4 ¥) (Mechanical Materials) [2/2] Write “v” in the box on the right if you do not choose this subject.
[RRE 2 f2E ][ Answer Sheet for Question 2]

(2-1) HEDIE AR, BEME B O SR L2 b HIHOBL N TE S,

(a) BEERAT « AT CWERF R ROE — 2 RETH oo FITx L, BEICH > THEER 725 B &%
ICHEIR SN D E TR —RofkEE D2 &,

(b) WN—=H—RA « X7 ;)b B O VIZKEEHEI D2 1B 7 v 7 Ok THRR S D R &
i< (o N=H—2MEE), KERICEALAZENRTWD L, ZORBIIFA LRV, KREIKZ TR T 5
T2 DI BEIRFE R DI RIS 2D X7 b,

()T Z DIERA] : 2 TR FEHRRAER B CHE - I HIC BN T, H2OIRE, FHMA TOHEM L EROE &

SEOmIL, FHMERE AL Ll OBEHEEEHAOMBICELIRIZHOE IIC L RENREE - 12K

DHELOBEFTRIND,

(DIFEFEAWIET  HOIMEORESTZREIZEWT, 70 ZBRTIRESTMED, EAWIET,

(e)i& EARHL « EAEMRIAE D Raoult & 5 VML Henry IERHIDN D O XL O FEE 2 KT HRE

(2-2) DI FE A E O AL =y M2 DR FIRIEDF N TE 2,
BMA MR T DR+ N fee: N=8x(1/8)+6x(1/2)=4 bee: N=8x(1/8)+1=2

(2-3)  HBEDOIRV i G DO AL 2=y MT BT I 18P H 2R Da 3 TE 5,

(2-4) DI EERREERX O FEHELL T Fe-C R, FAET 2O RILOBANTED,
0.4-0.0218/6.67—0.0218 =0.057
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REBF B (R TE (EFASA L) || 7 erTs R L5 ZRRE S M
Subject | Mechanical Engineering I || Program | Mechanical Engineering | Examinee’s Number
[ ] COMAZBRLEVES. AMIC/ERAY L,
I —2 (8 H%) (Thermodynamics) [1/2] Write “v > in the box on the right if you de not choose this subject.

[R5%E 1 2 4H ] [Answer Sheet for Question 1]

AR HEOER : TAYA 7B I UBAKEICET 2% hE/M 2,

cp =kR/(xk—1)=1.00kI/(K'kg). cr=R/(x-1)=0.715 kl/(K-kg).

(@ FA—ELYA 7

(0) I» = Ti(Vi/Va)< 1 =297x16%4 =900 K.  pr = pix(V1/V2)* = 0.1x16"%* = 4.85 MPa.

(¢) T5 = Totgu/Mc, = 900+900/1.00 = 1800 K. o= V3/V2=T5/T> = 2.00.

@) T = T(V3/ V1)< = 1800x(2/16)*4 =783 K. g1 = e(T4—T1) = 0.715x(783-297) = 347 KkJ.

(©) 7= 1-qu/g = 1-347/900 = 0.614. [or 5 = 1~(o*=1)/e" k(o—1) = 1-(214-1)/(16%4x1.4x1) = 0.614]



2025 4 10 A, 2026 4F 4 H A% (October 2025 and April 2026 Admissions)
JRIE R RS SetE P TR BAOT R R LR AT (—AkaEs) PR B AFRUR S
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (General Selection)
(2025 4= 8 H 28 HJfi / August 28, 2025)

ABRELE | B T (MR E ) || 7 e T A B T S ERE M

Subject | Mechanical Engineering II || Program | Mechanical Engineering | Examinee’s Number

[fEE R#R] COR A ERRLBWE A, AT 2 A L.
o —2 (8 A%) (Thermodynamics) [2/2] Write “v/” in the box on the right if you do net choose this subject.
[F5RE 2 24 ]) [ Answer Sheet for Question 2]

DEgl) HEEOEIX - AR bR K OeeR BV 2RI B 25 &/ D,

(a) IRET, OIERRMICIBNT u, <y 720T, pu (MR TLERFEO TR T v b
Thd, LIEBoT, w381 OERT v LV Th D,

(b) JET py, IBET IR CTHEAEEOWEAE | 22DAE 2 ITHEES T 5 & &, RIFL,
DOERZ IR T %, B TIE, WS 58 E =0 Z L B —Z3bD3E LD
VG‘, l‘l—>2 :h2 _hl &%aj—éo

) FJ1p,, IRET \ZHBWTHAEEOWENE 1 2208 2 IZHIER T 5 & &, RITL_,

DEG PRI D, L2 > T L;Z =s5,—5, CHY, L_,=T,(s,—s,) &LET 2,

0

@ WETXAETRAE—%g b T 5L, dgm—du=—sdT+udp T 1,

M
1 (du X . o T
s=——|—=| Th b, Lo T, @iflloEzxxfHE»,
m\arT ),

T, | (o4 j (aﬂzj -
= - = c o

© HRIE p T WL, IGRINCAE A 1 c:ﬂ%@—‘]’jj =(aaLTj O HHER
P

p

oT oT

p

T, 8#1) (Gﬂzj \
= — 0T o
Ll—>2 M|:[ BT , 8T , ] > 3]?)6

Pos 1y

T 2 arjﬁé(%) =(%) UL RE U, LA T, R0 1V,
P
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ARBREHE (B T (MR E D || 7e s T4 BEAR 5 SR M
Subject | Mechanical Engineering II || Program | Mechanical Engineering | Examinee’s Number
[fEE ] ZOMHAZBRLBVES, AMIcy AL L,

I —3 (&%) (Fluid Mechanics) (1/2])
[FERE 1 22 4] [Answer Sheet for Question 1]

(HEDEX]

Write “v/” in the box on the right if you de not choose this subject.

VR —A DFEH, REACEOHRZHES 2.

Objective: To assess the understanding of Bernoulli’s theorem and the method of flow rate measurement.

(a)

(b)

(c) EHEDS

From the pressure difference,

(d) B (a) DBFEZED ui. ug Z3KD, M (c) DEZIWMRALTEHETZ L

v/ 2gh

Q = Aju; = Azuy

2 2
Uy — U3

h = %

A1 Ay

VR

()

From the answer to Question (a), u; and ug are calculated. Substituting u; and we into the result of Question

(c), the expression is simplified as follows:

(6)
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(2 F#E]

I

—3(F&EA%) (Fluid Mechanics) [2/2]

ZORAZBERLEBWEA, AillcvET AT L,
Write “v” in the box on the right if you do net choose this subject.

[FERE 2 24 ]) [ Answer Sheet for Question 2]

HIEDEIX - B L EEEORAIRE T 2%/ .,

Objective: To assess understanding of the conservation of mass and momentum.

@)

(®)

r 1A, PHEENC ST 2 IEE & AR X 577
DNTVRALTED,

In the r-direction, the acceleration in circular motion is
balanced by the force due to the pressure gradient,

op _ 2

or —oe
z AN, EARIC X 2 )1 L B3N T7 VAL TE
UR

In the z-direction, the fource due to the pressure gradient is
balanced by gravity,

ap _
oz PE.

r I ARG T A T 5 &,
By integrating the partial differential equation in the -
direction,

ja—pdr = Ipra)zdr —>p= lprza)2 +f(2).
or 2

S IEDEELT, z DAHDBL, FER%E z JTH DR
Wi AT 5 L,
f(z) is the constant of integration and is a function of z only.

Substituting the result of the integration into the partial
differential equation in the z-direction,

LUACI
-
zDOWCHEST 5 &,
By integrating with respect to z,
f(z)=—pgz+C.
CI\IENER, Lo T, i,
C'is the constant of integration. The pressure distribution is

1
p(r,z) = 5,05:)2;’2 —-pgz+C |

BiRSEFr=0,z=20Cp=po &V,
From the boundary condition p =po at 7= 0 and z =z,

©

@

1
p(r,z)=p, +Epw2r2 +p8(z,~2) .

K z=z(r) T, p(r, 2) =po 7=DT
At the free surface z=z(r), p(r, z) = po, S0

1
Py =Py +5,06()27'2 +p8(zy —z,(r))

1 &*r?

—)zs(r)ZE

+ 2.

HrERr DK DAFEIE V= 7 RPH. [Blfinth /KO IX
&S LTC,
The volume of water atrestis V= R2H. When the water is

rotating, its volume is obtained by integrating the above
equation,

R R 1 &
J- 2rrz (r)dr :I 27[}’(——7’2 +Zojdr
0 0 2 g

2

=22 R4 rz,R
4 g
#oC,
Therefore,
2
29 R4 nz,R =nR°H
4 g
1 2
>z, =H--2R.
4 g
2>0 X D,
Since zp> 0,
4gH
o <&

R 2
0,9, H,RITTTEETHDHND,
Since all the variables o, g, H and R are positive,

JagH

R

o<
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[FRE K] CORAZRRLARVE S, ATV ETAL L,
I —4 (f|# %) (Control Engineering) [1/2] Write “v” in the box on the right if you do not choose this subject.

[F5RE 1 £2Z 4] [ Answer Sheet for Question 1]

HEDONRDLVY . TT TR, T 7T R, B I ORIERE OB 21T A 50 i TS,

L X(s) =$U(s), Y(s) = (Sjl)zucs)

2. x(t)=e7t yt) =1 —t)e™t

3. Y(s) = H%X(s)

4. y(t) = %(—e‘t + sint + cost)
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HEDRBY - JEEEISER KO 4 — RNy 7 ROLESRM 2 B LT D003 R T4,

1. a=2b=-1
2

29 a>0b+1>0ab+1)—1>0
3. %@
FRH SR (s) = P(s)K (s) DAAHZL(jw) DS, @ = 00D & E£L(jw) » —3m/2 rad, BL, w -0
DEELL(jw) » —m/2 rad 72 D728,





