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OMBEREN 6 N—Vh Dz L 2 RBBBERICER LRIV,
OfFERBR_4 BB 1 M dH25Z L 2RBREBRERICHER LRIV,

& E 1 (Notice of examinees)

1. EHR 5 (How to choose subjects)

(1) FE L FME2IIXERBERETHS, TNH 2EITETHETH &,

(Problems 1 and 2 are for compulsory subjects. All examinees must answer these two
problems.)

(2) FiRE 8, MIRE 4, FMES, MEGCITRRBERMETHD, ZND 4EOFNLEF 2EEB/IRL
THETDHZ L, BREEMEZ 2BV OEBELIZEEITL, TRTOBELEDH LTS,
(Problems 3, 4, 5, and 6 are for elective subjects. Examinees must choose and answer two
problems out of these four problems. If examinees choose to answer more than two problems
out of these four problems, every answer is to be canceled.)

BE i
s | B CEP B
£iE | 1 e+ EfR 2B 2 THRET 5L, (Examinees must
# B 2 Ak answer both of the two problems on the left.)

3 ke = A . o -
BIR | 4 Ttk e ER4BOFPOAF 2BEEBR L THETSZ
£ B 5 R L, (Examinees must choose and answer two

6 . I; problems out of the four problems on the left.)

2. f#%& 5 (How to make answers)

(1) TR OBERBOB L THICEATHZ L (BEE~ORAEEAXZRE LRV,
(Separate sheets provided should be utilized for making answers. All answers must be written
on the right/printed side of the sheets, which means that any entries on the reverse side will
not be treated as answers.)

(2) FIRE 1, IRE 2 OfREIL, MISTAREEERH L LORE SN BERAKICEATIZ &,
(There are two answering sheets for the compulsory subjects. Answers for each problem of the
compulsory subjects should be written on separate answering sheet, on the top of which the
corresponding problem number and the subject name are printed.)

(8) BINFE BB OMERMRIZ 2Kd D, BERRKIKITLICIRET>MBEL, BRLUZMES
B LR BL AR O YNSRI N TIHETA D L,

(There are two answering sheets for the elective subjects. Answers for each problem in the
elective subjects should be written on each separate answering sheet, on the top of which a
chosen problem number and the subject name must be entered in the corresponding boxes.)

3. RBEEEIX, EFE L BRABEHHbETI180 50 TH B,

(Total examination time is 180 minutes for both the compulsory and elective subjects.) |



No.| 1 |7 | &

2017&E98+2018% 4 BAFRERME
REFRESETIFARRMELREEBHEEZER

B B 4 ¥ %

MEES| 1

(1) LUTORWIEZZEV,

(i) #E5=¥®E (complex plane) C L TERINI-EREE (complex function) f(z)=u(x,y)+iv(x,y)
BEEZXLELD, ZOBE, f@)PEze CTHMATFIRE (differentiable) TH D72 DULEDD+43
&M  (necessary and sufficient condition) & L Ta—3— .+« J—=< 2 DHFERX (Cauchy-
Riemann equation) WALV DI L ZEX R XV, HEL, zeClX, R*DEAEERE (orthogonal
coordinates) (x,)EHAWNTz=x+iy&TXIND, T IIZ, ulxy), vix)E, &%, R*LDELD
7284 (smooth real function), ilXEIMEAL (imaginary unit) Th D,

(ii) RPDEXREE (x,y) D b #RHEE (polar coordinates) (r,8) ~DEIEZE#H (coordinate
transformation) x=rcos6, y=rsinf, (-7<0<n)EEZ, U XV, BRFE LD R z=x+iyld,
WBEERE (r, 0) & AV T z=re” =r(cosf+isind) EREN D, ZORE, (1) DERERE (x, )& 22—
Ve UV OFRREEEE (, ) AN TEIRIREN, BL, r={+) Th5,

(iii) aZ %% (real number) & LT, ERBEE f(2)23

f(z)=—ialogz
THEZbNBLEE, (1D)ORRZANT, B/ OEAME (regularity) 2RIV,

(2) BT ORWIZEZ R IV,
(1) xe[0k]cR%Z/NT A =4 (parameter) & LT, 2WILEFE (2-dimensional real plane) R?
. kDR MV (vector field) A:R*—>R* ZAWT, /ﬁ(@f‘ﬁ{ 45 52 (differential equation)
) _ y(x)
dx
ZEZL D, ZOFF, FIHE (initial value) %wm)gmbgenwr?é Z DRy FER

DR (solution curve) y(x)=((x),y,x) eRz%:kesbrttéb\ BL, kITEIEREOERT
R SR
(i1) DIZTEWT, 2, X7 FUEA RS R? 2374 (matrix)

A:{ a 1 }
-1 «
kJ:o’C’%LKBi’L’Cb\Z) &35, EL, ae RIZEE (constant) TH D, B a D5 (sign)
J:ofiP@r'ﬁ@i‘é’g%/\i’éb RU:ODLEKT“F‘@JZ)%EEJ%T REBOFFEHE I,
(111) R y(x) = (,(0),3,(0) € RIZI>T, %k (function) F(y)=<y,y>=|y[ I, EDLIITE(L
TOPBANIREN, AL, <y,y>id~N7 by BH L OPNFE (inner product), |y [IZ~N2 by
DRE S (magnitude) ZFRT,
(iv)  a=0DK, MREKR y(x)=,x).y,x) e RIZHR->T, B
awx@LnW

IE—ELRDIEERLRIV,
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Mok 51z, GE(mass) m O H(mass point) 3, BEM OE & L FAHB| /1 (universal gravitation)
THEMER LAY Y HE(plane) 2 EE T 2RI EE 25, (BEL, BEEM OE RI35 S (origin) O 12
E S h(fixed), BICEIE L Tlat rest)\ 3 &%, Z OFHE LI E 25 (orthogonal coordinates) (x, y)

WAL, HEm OEADMEposition) ¥ 2 kE~Y Flvector)r = (y) L oTHRT, £,
MlrDRX é(magnitude)%f!r{:r L, XU hrex#héoEOAE(@ngle) 20 & LT, MREE
(polar coordinates)(r,0) % EAT 5, EEmM O 2 OOEEOEIE<L FEBAORT ¥ Lxx

/L% —(potential energy) %
GMm

Ulr)=——— (G I3FHHSINE#K(constant of gravitation))
¥
&L, B (time) &t & LT, IRDOBWIZE 2 72 & B L, B (friction) P Hi(drag) I3 HEFR 4 5 (ignore),
Y
m
r
v
ML Ag
o
O X

(1) BEEm DG HEDOEFHFER(equation of motion) %, 7 FlrxHAWVWTRLAREI,

(2) B OEE SR EBEE (r,0) % AV TE LR SV,

3) HEmODEEDEAOFTb Y DAESE(angular momentum) L 2MEET D Z LR LRIV,

(4) ZDHFRT RN ¥ —(mechanical energy) E BMEFETHZ AR LR SV,

(5) BB m OB ADYHERE initial coordinates)% x = x,(>0), y =0 & L, #IHAEE (initial velocities)

Zdc/dt=0,dy/dt =v,(>0) &5, T0%, BEm OB AP FHLE(circular orbit) 2 < 72911,
X, & v, DRI ED X 5 725 (condition) B LENE X 72 S\,

6) HEm OEROYBERE L HEEELFG) LR L L OICRIND L T2, £0%, BEm OERN
SEREGnfinity) IZA T TROEZZHIE, x, & v, ORIZED X 2 BREHPUREIE X R EN,

(7) HBEEAZ (r,0) % IV T L= D ES HER O R (solution curves) (r(1),0(f)) P T,

r=— =P D, e IZIED EH (positive constants))
1+ecosé

EWIETLORHDHTEERLREN, &I, 2O0EDEH pe %, Z OBHEBRIZIE > TESY
ZEEMODEROBEROEDLY OABHEL, NEHNZIAF—EZRHNTELRIL,

(8) RN DfEmEB M (ellipse)il2 b L &, Z0EH L2 EETA2EEm OE SO E# (period) T @ 2
F'H, ZOEMHOEEE(semi-major axis)a @ 3 FiZHAId 5 (proportional) = & R LR XY,
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REE 1-2-3-4 OFHETEEHE - AN B ERTRE - ERBETERIND Ay b= 1 7/ (Otto
cycle: [ 1(a)) &, ZHUTIRAE 1-5-6-7 OEEIBRE - ERBECTERINDI YA I VEMATVA 7V
(K 1(0) oW TLTOMIZEX &, 728,00 & QL L, IRA& 1-2-3-4 ORICALAEL HHEETH
5o ET-, FEILIAIZEARSRA L U, [IE7) (pressure) iZ P, I8 (temperature) 1% T, A% (volume) I% V, HoEk
Bt (ratio of specific heat) I k , AL EA (specific heat at constant volume) 1% Cv, EJE kb &
(specific heat at constant pressure) £ Cp &5, 77, K88 1, 2, 3, 4 IZBITAHEFER VL, V2, V3, V4
L ETIE, EHELL (compression ratio) £ =V1/V2=V4/V3 TH 5,
(1) vy h=HA27v (M1 (a)) OBZNZEn Z[EME ¢ & B « OB TET,
(2) ZOFy b=V A 7 NVOBHNRE EIFA7-0120, Efsth ¢ LHEBEE I EDL S ITTHIZEVD
Bx L, (EMEHE B ZRE S TRED, /PILSFTRED,E X L)
B) (YDA Y b—YA 71 (K1(a)) IT,IREE 1-5-6-7T CHEN-EEBER L ERBRBOATHERIN
YA NEMRTZYA 70 (B1(0b) 2825, R 1-2-3-4 OV A 7 VIRFFHED THH DI
* LT, ZOIREE 1-6-6-7 DY A ZVIREEFIEID THLID TRADHEEDY A 7 L THS, ZOWR
B8 1-5-6-T DY A 7 VBT, TOREES LIRE 6 [TBITHENDEEREL & TIZBITBIESN
D% o =P5/P6=P1/P7T (a>1) LT 28, X 1(b) DY A 7 VOBINZE n ZJEME ¢, LB ¢,
o, EZRBIZBITHEEDRELEE L TERY X,
(4) K 1-2-3-4 IZB T H = br -2/ EREE 1-5-6-7 OV A 7 VIZBITF Bz bua B©—F{kig,
FNEFEN,IE A F-L FaoondnThran 28z X,
(5) BEDKIEEKA ) 2P %BEZ 556, BEVA 7 VELUMIAAM LAYy b—H1 2
NEEBZDHZERDD, —FH, BREXKREEZRVAEEOT 4 —EBL DU T, BEYA 70
WM UBRWTRETT 5 Z &En%W, TOEBZERE,

P 3 (a) P (b)

w

aH

34 SRERER

Admbalic expansion 3-4 TIEESBAMIR

Adiabatic expansion

2;

; 2:
-2 HRERER n.2 TS RN
Peabatic compression &;agﬁ’fﬁﬁgﬁ?&m 4
: QL : s
1 5 i T QL
6 L 7
.V \Y

1 BNFEIA I NVDES P—EFEV ORK.
(@AY b=V A 7, DAEVA 7V EMM LAy h—FA 71

[E: 72k, MEZMEITHILY, SHIUEEREBRPLERBEIIEE, REL TEE LIV, ]
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TE® X 5 ICHEE (velocity) U O — IR IR E S W2 FiR L0 E 72 Bt L& (steady laminar
boundary layer on a flat plate) % & % 5, W, HHFIZHHR ABCD TRL7Z, E&(ength)dx, &
(height) 2 (Aa>6 : BEFBIE & (boundary layer thickness)), BiTE (JEEICEESH) IXEMIBEOE
FiEDRERFE(control volume) (AT CV LBEFE) 2E 2 5, WMEDOHEE(ensity)idp (—&), EF]
DEEITER TE B (neglect the gravity) & LT, UITORWIEZ X,

(1) mAB ETOxFHFEEE 2u & T5L, mAB ZEE L CHEAREERNIC CVIZHRATAIRECEERE
(mass flow rate)3 L OVE CD % i&iE L CEALEERMNIZ CV b 2E0EEIX, ThFh

h h d (¢
J‘O pudy , IO pudy+a~;(jo pudy) dx
LERED, BAREANICHE BC 2EEB LT CVIrLIHTAMEOEEERD L,

(2) H{IFEREINICE AB, ® BC,  CD @@L T CV IZA, »2WIIFHT2HEDEESE (x
FEALS) (momentum in x-direction) % K X,

(8) CV NOFARIZIEA T B Si(force) & LT, JES(pressure) p B L OEAREE L TOBERE AL
(shear stress on the plate)z, & x5, Z D&%, UTICRTEHERE S HFEX(momentum
integral equation) [F(1)] PERILT B Z & ZRYE,

Ed);(pUze)+pU%5*=rW (D
72720, s*BINGITENEN, BEDOEEHERE X (displacement thickness) 3 X ONEEBIEE
X (momentum thickness) TH ¥, KA TEZBENS,

« (2 _u _(tu _u
°) —J.o (1 —jdy , 49—-[0 ——[1 —de
(@) ERENOEE S (velocity distribution) %, WIZRT & 9 72 3 kili#R(cubic curve) & RET 5,
u 3 > y
— = b , 277U, =
i an® +bn +c =77, 7 5

D& x, BREMH(boundary conditions) & 52 L, {R¥k(coefficients)a, b, ¢ ZIEEE L,
(6) EFEELSFERXDZANCT, ERBES s LEEEAMIS 1, 2RO X,

(\
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EEID2o0D1XY (beam) BHV, HOL I ETFHFRANGEZNENSMTE f, (distributed load)

BEALTWA,

(=S/N;

L

Vs

f (OmEBR) FEBCEESNTWT, IYefodiil (AR CHHM

% #% (simple support) XAV TV 5, Z DX F#H#E (support mechanism) I3 b X Rh> b D) (reaction
force) L9 Z LITBEWVWERET 5, XD DY ZFE (Young’s modulus) % E & LT, LATFOFMIZAR

B X,

(1) 139 OWEITEE r, AE ¢+ OFRBEEE (HIMOSHEIZETHS/hEY) Thd ("1
D OWE _IKE— A M, (second moment of area) Z K72 I\,

VIR, 130 odiFRIME (bending rigidity of beam) % EI & L THEEHE L,

) ERIDIZY (0A)

5 4 Z AT 27 5 (Free Body Diagram, FBD) & 723\,

(3) 119 OxFME (symmetry) ZEEL, EMflO

(4) BEfiFER (AR TOKJ (reaction force) RZRKD72IVY,
(5) EAMA#EE (SFD) BILUHTE—A 2 MER (BMD) ZRD7REW,
(6) %A (AR DOF=bAHfA (deflection angle) ¢, Z3RD 2 XU,

)o 1%

LT, BMikEs (AE) TOXI (reaction force) # RELTZ VU —R

XY (0A) DHEIFE—AL FM(x) ZRKDRIVN,

y
A\
y
A t
vV ¢ ¢ VYV Yy B
O\I ___________________________________________________ ‘\\_.> X z @
“TT‘MTTT‘M\
)
I I
H1 FYoMBEEFRRTEHAXEFEIN-2KORELIEY
Wiz, HRIDIZY (AB) ORSZ2ACEEL T, ARICETHFRPLENENSAARE f, (distributed
load) 23EF L CW A IERFEE (asymmetry structure) ORIEZE 25 (K2), 10 O/iFEMEX
EEGFICHEF L b Bl =— L L, y
(7 H2i128T50AH (0<x<1) DOHf 0
oAk M(x) 2R S, o A
o i 0 comnnire oNRRERY N
7 \
e 0 T W e D Y N
(9) A RIZBT D72 (deflection) v, % £
RDAREW, , p N

2 REEEBLLIFAFIIY
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(6-1] MROKAHIER water level control system) IZDWT, PATDORERMICEA K.
FEEL, &0VT (valve) Tq,(¢)=1{r(t)/R} (i=2.3), (R WFEH BHLL, L[f(1)]=F(s)&
T2, £9, NVT3EHALENTNREET S,

(i) A7J7(input) % g, (¢), Hi77 (output) 2k (r) & T BIREBIEK (transfer function) F(s) &k k.
(i) O(s)=1DEE h(r) DRZE DHEEE (approximate shape) &, FiBI#R (additional line) ZBAFLD
E, RY,

(ii1) BIFDORMET, EBRTESNZA (1) OIEERN SREL (tine constant) Z23RD275E% 2 18
D, ERIRY.

(iv)  BAEEL ¢ =0 =k2h, (kK WEEE) PRI L TWBEE, R, ZROK.

(v) ERBWIE (electric current source), LI (resistor), I 5 > (condenser) THEEL =,
BOKMRIZHINT 5, BbEERELIEKEL (electric circuit) 2Rt

BEIER : @ B . 11 d2F 28 —
(vi) NIVT 3N TWVWS EE, Wind dEXRMEEZRE,

=;E__|I %(t)
q, (t) h, (Z)A q, (t)

KA R, 4, R,

[6-2] RO 710w Z7# X (block diagram) TRENDRTLLFOEWIZE A K.

0 Y(s) _b,s" +b,,5"" +-+hs+D,

U(s) a,s"+a, s"" +-+as+aq,

TIVE Y OLEEH R Hurwitz’ s stability criterion) Z3iBHE X,

() P(s)=—— e, RESHEOKERDEL.
S(s+2)(s+9)

(ii1) ZERFR (stability linit) DEEDw Z2RD X,

(iv) RERART, BAAAT v T AS (unit step function) I2xt3 %, BEMN+OREEL:EEZOIRE

DIERE % R/

v) A &% (gain margin) 786 [dB] 12722 & D7 K ZRD X,

U(s)-ﬂ;gf_—ﬁms)j*ns)

(n>m, m=12,-, n=12,, a, #0) D& X,

AR T





