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HEEHE (Notice for Examinees)

1. #|IRF5E (How to choose the subjects (problems))
(1) EMBEIMEES 2»bHEES 8 TTHRIESh TN D,
(The elective subjects consist of seven problems: from Problems No. 2 to No. 8.)
(2) MEZEZ2HL8ETOFTEDI L2EEBRR L TRETLZ L.
(Examinees must choose two (2) problems from Problems No.2 to No.8.)
(3) 3B A LIZHARENSE L, TR TERAOHBEN T D,

(If examinees answer three or more problems, all the answers are not graded. )

2. fE&FE (How to answer)
(1) fREEBEMEOR L TECRATAZ &, EFORAIERSSRE L,
(Examinees should write the answers to the front (printed) side of the sheets.
The answers on the reverse side of the sheets are not graded.)
(2) MEAE TS5,
(There are seven answering sheets.)
(3) HBAEHENTXABHEEAFEALTREW, ZEL, 0/ 7 R0 H 5BEIIERTE 20,
(Examinees can use a scientific electronic calculator, but cannot use
pre-programmable calculator.)
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A= 2 .
BB 2T 4 —E Y1 7 U (ideal Diesel cycle) IV TCEL FORIWVCZ % X,
TEBIFE AR E LB C, (specific heat capacity at constant pressure) =1020.0 J/(kg:K), R=280.0 J/(kgK)—
EDEIATE (ideal gas) TH D, EH p1=120.0kPa, T1=300.0K, ¥;=2000 cm? 7> {EHE 1/15 £ A%
[ (reversibly) ({ZiEAEHE (adiabatically compressed) (IR#E 1-2) L7-%%, BEN =200 K =72 5% T
[T — 7€ (isobarically) THN# (heated) (IREE 2—3) i, KT Va=V £ A (reversibly) 2 WiZig AR
(adiabatically expanded) (IR#&3—4) L T4 (isochorically) CTH#EL (cooled) (RHE 4—1) LTHREE | I0FE
Da

(1) ZD¥A 7D P-V, 1-SHE (chart) 2T, (REOHEITZEAFE)

(2) {FEhR{A D ELFh bk (heat capacity ratio) & 14 7 VDB & mlkgl R L,

(3) RRE2 DET[MPa] HIRE K12 FhEhR L,

(4) RHE 23 D/NELE (quantity of heat input) [J]% K L,

(5) HEMEE (cooling process) (IREE 4—1) TOx ¥ b1 2 k(entropy change)Ass [J/K] %R L.
6) ZDVA 7 NDORZNER (thermal efficiency)n [%] & 1500rpm T H F(power output) [kW] % R L,
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Micmd X 977 1T (propeller) Z#HEEH LT
AL F—m— |k (airboat, swamp boat) #FZ 5,
TaRFICE o THLUHINZERIXERD (=1.0m)
T—RIIEHENS, FOEEXR—F (boat) &#8
RHEEE T u (=50 m/s TEFM) THb, LATFORMN
WEZ L L, BROBERp=1.2kg/n’* T 5,
TARTOEHICOVWTHE S DEBICESE LA
L7 ECEREED, BRICET 2 RN LEM S
TEEZAZE, HRELTHRITKERE 2 FOEE
T ST CETAaAT I L,

)7 a5 2@ KT A2 EROEERELRD L,

NAMELZMET-DITIE 1) OEENE IV IRENL T e T EBVIRITALZLDONEENEL
< ERAH L,

NR—=FBEFES>THWDE (=0) &35, iEAFRM (FEE) RO X,

4) W — FAGEEE v=10. 0 m/s THIE F~) LTWA LT3, Z0, #EHF CE21E) 2RO L,
BYAR DT HHEHUIEEE A D & LK, ZOMOEES M (=400kg) & L, FEIRENLEES 0
n/s 272 A TOREMERD L,
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a4 L 50z, BEE (wall) ICEE SN, —4&R7%R (uniform) &SI OMFEEE (B2 OFFLIT
U] (beam) WD, FEFER (coordinate system) X, BD LD ;&“ﬁéi’bfb\é Mo X9, i ou

E (end face) 2T, (xyz)= (150) DU, WE (load) F=[F, F:] BERT A&, 22

T, §20TH5, LI, (1Y OREN, A Byz= 1o0r) | L;‘bb\‘(‘, D & 5 1ZKH (ceiling) D>
HERELLZ (vertically), {XIATEEKL & (spring constant) DI (spring) IZ X » TEFEHL TV LT3,

/77

(1) sREH» %E é I;(length) D& O EE (cross sectlon) BT, A DLEO T A S — P (strain
gage) , AT OHRIEE R B, 1M BT %_JV®Uf?%P3 (Mohr’s strain circle) & ## %,
U"?E%W_‘ N / Jb (strain tensor) % 3K JZ ,

£ =6.0x107%, £, =-1.0x107%, &, =—2.0x107°

2) (MOOTHEFHMMENTRE, R AIZBIT 52037 (principal strain)% 3R 8 I,

(3) k=0, F>0, F,=0, F,=0 OFf, & A [T SE5RODIGT (stress) %, Wil —%RE— A b I(second
moment of area), F., &, r ZHWTRD L,

(4) k=0, F:>0, F,=0, F;,=0 OF, RAIZBT28MFMOIEAN 0 LD 6%, r DR EHNTRE,

(5) k=0, F=0, F,>0, F;=0 DF¥, OC KHIZEIF 5 HFE—A 2 MR (Bending Moment Diagram) %
T,

(6) k=0, F:=0, F,>0, F,=0 O, {30 OFLED (central axis) {CEEZRMIEIZIBITAIE, x I k&
LF—ELRDL I, MEBMEORE & x OB E LTELEES (F—WEN OB
—ETIRV), ZOR, r&xOBEE LTRE, 2L, KCOWE COREE n L,

(7)  k#0, Fi=0, F:=0, §=0 OB, FEZ0»Ly8OTEORIREL Lz 2, Thi, #Ax
B, #MELeD, FRELLELVZIRVHEERB ESLETTRE,
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g O ZBEFICHNICEE (fixed at A on wall) SN7-&E 2 I OMBEE CER (radius) 1 5, 2r) OBETE
DO (bar) NP5, BOLEITIIFE (load) FANTHORLXD z 8 LD o ZWFEEN/-ERICEAL
TW5, BEOHEEME{RET (longitudinal elastic modulus) % E, HEFEMEFREL (shear modulus) & G &9 %, EAF
DEWIZEA L. ZEL, BERKIIEIFEREBRET I L,

[ [

¥F /?: F
AN SN

F

NN
o

Y

Va, $a, B4

(1) #iEFOERICKD, BICEMT 52X AR eaction force} 3k .

) BORB 0<x <l &I<x<2/IZBiaEmE_kxE— A+ (second moment of area) & BTHE KT
—= A > I (second polar moment of area) Z RO L,

(3) BIZEL B L YE—A {twistingmoment) T, BRVIFE— A b (bending moment) M &AM
(shearing force) F O x KRID 7346 % Xk (diagram) & X,

{4) Hevm A DI T I 6, (twisting angle) % 3R K.

{5) e A D7=i 7 va (deflection) & 72307+ ¢a (deflection angle) %KD XK.

6) BIZEZ SN ZHEMEVDTAIRIVF U lelastic strain energy) 23R &, BOEIBEEAIRICH LT
TRl EL, TARNHOREEIERT S,

(7 MEDTAIRINF UIRRDVT, e=0 0BG (-0 O ([U/U.-0) &RD L.

Lk
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(1) BLF D& v H(sensor) & 7 7 F o m—# (actuatorWZ B3~ A B RICE 2 L,
{a) #E¥E ¥ Y (ultrasonic sensor) D& (structure) 33 X ORI (sensing method) ZOWTH
(figure) % AW CaiF(explainy® X, F7-, % Ot Fl(applications) % 2 D& X,
(b) O &S —(strain gauge)DHEER L UFRIFERICOWTHZ AW THHT L, F£7,
FOE L E LTOIRRAAE 2 25T X,
(c¢) EFY v /A F(direct current solenoid) DEE S I UEI{EIRH (working principle)iZ-2>\\ T & A
WU L, £, FOIRRAGE 2 oZET L,

(2) DLTOETF[EF(electronics circuit)lZ B9 2 3% Rc & % X,

(a) BtV Vv ./ A K& F 7HE(on/off control) ¥ 5 B FEIFE I ILE
% & T(device) & R (protection)§~ 5 & A Z— F(diode)MEIL 5,
{261 5 B AN E B H (reason) 2 S, ARG RTEREOBE
Tk, FricFA - RBALD, FEERROERXICES
(symbol) % % 54, R jr

SOLENOID

(b) HRUZFRT OP 7 1 7(OP amplifier) & iV 7= ZEEhH i (=115 R2
(differential amplifier)tz >V N TR % 2 >%1F L. -
F 7z, HIIEE(output voltage)E [V]E A I B E(input o ,\/\1/\’ )
voltage)A[V] & B[V L UMEHi(resistor)R1[Q2] & R2[Q]% H
WTHERE, &bz, ANA EBOERFNZOVWTAR B ;:::>_
A B — & 2 A(input impedance) ZA[Q] & ZB[QIEE X X, A T R1 E
(DR, OP 71 70 2 HO AT I TREEH* Rz
BE(virtual short)iZ B S {RETAHZ &) GND

}
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(1) AT O/MRICEZ K.

@ TRONSRNIL I OBENT L —FE2FICED, 6)HH 25 (controller), (if) % £ (controlled
object), ()4 H#f(sensing wi)iZ Dy TEREAR L, Z OB, (iv) H £ & (desired value), (V)R ZE
(deviation), (vi)#{E& (manipulated variable), (vil)Hl#HE(controlled variable):DBIRIEZIARE I

(b) PIDHITEER DHEBET DWWT, JEE H(responsiveness) &2 M (stability) D#] RUPSERIAE X,

(2) BEHOBEKE K (electric cirenit)iZ ATIE R,

e ETN(input voltage applied)L7-55

cpnT, arrFrromrmer ANV
(|

ex(capacitor terminal voltage) @ Jix &

(transient response)@ & A %, LA F O

WWEAL

(a) Fig.7-1MEKIZBNW T, B HEin e,(t)
the time domain) THEVL S BBE{RIE o

it

—

¢

_R 2 i.? (t)
—

et

C;

— N\ N\N\———o0

e(t)

SOHEBR L, 2B, RIZER
(resistor)(i=1 ~2), Gl 5
(capacitor)(i=1~2), e )L/
FHC OmMTREIE, iy

id B Mi(electric current)(i =1~ g gy

Fig.7-1

O—

3yERT,
(b) (2-2) THEHUZBEHRKZsEIR
(s-domain) = & # T 5 &,

Ez(s)‘

Fig. 72D EEF L7 0wy
#M(block diagram) TR 5,
ZDEE, Fig 7207 Dy ZiHETERET X, 758, s
BB BANBEIREAs), 32580, GIT
BT LT HERITENETNEL), Exs), BRI
)i =1~3) T, |

(€) (2-b)yTROET 7K %EFig 7-3D B8 12 F M2
a1 X(equivalent transformation),

(@) Qo) THHULET IR DE, — Rz
(open-loop transfer function)$ LTNEIL— 7R EM
#(closed-loop transfer function)Z-F31EFRD L,

(3) Fig.7-4 12 77§ 7 4 — KB /\ v 27 i # & (feedback control
system)iZEL T, LT OBWIZE AL
() K=2, G(s)=1/(s* +25+2) KB B2V AGE
(impulse response) % # A 5, B — 7R E B K
X(sy=0(s)/I(s) 2 R 8>, ¥ 5 77 # & AL & X (partial
fraction decomposition of X(s)).
(6) (3-ayTRDI=X(s)% AT, 00 ERERIEE TR

Fig.7-2

Eyfs) +

1(s) +

Eys)

Fig,7-3

G(s)

o)

Fig.7-4

D%, TR RRUE LT, ZOREEICDW TR
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(1) &BIEIOEF#%E(deformation mechanism) & S8{LASEIC BT A AT ORI & 2 L,
(a) AT {k(strain hardeningh X &R 4E 9 5 k2 I,

(b) 7 V—7%H (creep deformationiZ 2WT 1R Z UV —7 L 2% 7 ) —TOEWERIR~ L,
(©) 2w M (2 2 » FEF) (Schmid’s law)iZ >W TR L TR A=,

(d) FAREF(twinning) & 11 & 5\ 3 BLEEAw L,

(e) ERSior - AR F)(critical resolved shear stress) & 1Z{a 2>, FEAE I,

(D) B85 (recovery) & FX iy, FHAW X,

(g) [EVE{E(solid solution) & [E 721 Z IR &,

(2) ERMEIORYFE, MRS M TIEIC SOV TRUTORBICE 2 L,

(a) #&(forgingiZ DV TELERE X,

(b) &4 % 758 b (precipitation strengthening)d 5 72 ¥ D 7 0 & R &5k~ &,

(c) % b —EEEER (Charpy impact testing) & 13 & 5 V9 3Bk 2y, BUR L CGRE,

(d) EMEAEEE (ductile fracture) & MatEakEE (brittle fracture)iZ DWW CHEE OB A B7= L TiBEE X,
(&) 0.2%T ) (vield strength)?® R 6 % K< L TRRA® X,

(3) & BA B O ZATE (heat treatment)iZ DWW CUA T OFRRICE Z X,

(a) IRFIMNZ T B = AdL(quench) & BEX RE L(tempen)l 2 DWW CEBREZ xR LT &,

(b) HRFEHIT I3\ T IHATEE R (eutectoid transformation) DFERE T % & Bk 2 R L TARE DY,
(¢) BEE72FE Llannealing)lZ >V CELBAHE X,

Lk





