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o F1MIILE, FE2MNLHEAMD S Hn 2 21T Z2ERMZEHE L. (Answer the question
No.1. Select and answer two from among the questions No. 2 — No. 4.)

o MRZITHEIN L CEIZ L o Tieth. 72T - B2 3R Ext444 & 9%, (Make up logical and
clear sentences. Answers by only equations and symbols are exempt from marking.)

o DD IRVMREITE R DRIV 5. (Tllegible answers are immediately exempt from marking.)

1. [WE] koOMIZA % L. (Answer the following questions.) [12 £ x 5 = 60 A1
(1) Hh#REE (2 — ) +y? =2 ZBURL, £ 6 LMo ez K L. (Draw the

family of curves (z — ¢)? + y? = ¢® and find a diffrential equation satisfied by them.)
(2) zy + 5y = 0 O—ffiE% K L. (Find a general solution to zy’ + 5y = 0.)
(3) (x+4)y +3y =3 D—fiEZ ke L. (Find a general solution to (x +4)y' + 3y = 3.)

(4) {e " cos 2z, e " sin 2} ZHAME LT W5 Az KD K. (Find a differential equa-

tion whose fundamental solution is given by {e™ cos 2z, e * sin2x}.)

x'=2x+ 3y

3y =z + 6y Zfi# . (Solve

(5) RABIL © = x(t), y = y(t) (BT Doy 7R {

the above system of differential equations for unknown functions = = z(t), y = y(t).)



2. [EIR] o >0 2E=EHLT 5. MHIERE
y'+2ay +y=0, y0)=0, ¢'(0)=1,

DR y(t) RO, y=y(t) (t >0) D777 O A RE. Let a > 0 be a constant number.
Find the solution y(¢) to the above initial value problem and draw the graph y = y(t)
(t>0).) [20 2]

3. [BIR] ~EMEEIC L > TROMS HRRO iR % RO L. T TE D2 L
72 JETRLE. (Solve the following differential equation by using the method of power series.
The solution should be in the most concise possible form.) [20 4]

(1—a?)y = 2zy

4. ER] woBEANZELEBIC/ D L5 CEK a,b 2 ED T, O HBRRO—Mi %k
¥ XK. (Determine the constant numbers a, b so that the equation is exact. Then solve the
equation.) [20 ]

(2% + xy?)dx + (az’y + bry®)dy = 0
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1. (1) £F, (z—o)* + y* = & BHD (¢, 0) P82 || DM ZERT Z EIEFHA L. ¢ 8
LT, ZDOLI MNP SATES.

=N
HIERTE DX R Z RO TND DG, HE LEZ, B2 WITEYES LM anEn s (o
E NG

RO FRAUCE FNHTEEEHEEETIZ IV, o EEEEN 1ETHD Z &
DO HRERIX I THD. (r—c)?+ 9y =2 % o THMH LT,

2(x —¢) +2yy =0, 2FV c=z+yy.

HEDOKITRAL T,
(yy')* +y* = (v +yy').
JERH LT,
22 —y* + 2zyy’ = 0.
ZNDRO DM A TH L (BRE pas b)), 2B, Moy FRXTEER C 1
FNTWDHHDOREIIMENTH D.

RfE. Ak, MO FERNXIT f(z,y) =C O THY, T2 R IMOHREAIL df =0
Thod. ZORBETI,

2 2
(z—c)’+y’= = 2°-2a+9y’=0 = a:2—|—y =c

T

z? +y’ o 7 : S
ThHZ b, f(r,y) = o X o T, RO HMm HRRENIL, 255 F T

x? +y2
o252 <o
BITED Z R R IT L.

(2) BHEIBEE CTH 5.

AN



d d
Yo Zre = log ly| = —5log |z| + c.
Yy T
DEY,
C
Z/:E-

(3) ZNLEESEE Th D, G2 bni- iz
(z+4)y =3(1 —y)
LB I,
dy  3dz
l—y ax+4

ETXD. ThERS LT,
—log|l —y| = 3log |z + 4| + ¢,

L7235 T,
C C

Grap RSl Gy D

l—y=

NELND. (CIHMEEER)
AR, (z+4)y + 3y = 0 1RO T, 52 bz A S biE TRV T
LI FT (v +4)y +3y=0 %R D,

dy dy 3
— 4)—==3 — = — d
(v+ )dac vy o= Y r+4 ¢

EERLT, BT 5L,
log ly| = —3log |z + 4| + c.

2FV,
y=Clz+4)7"

2 bl FRRRE M 7eols, EREETHWE S . ff%
= u(x)(x +4)73
EHELT (x+4)y +3y =3 I2RAT D&,
(z+4){u(z+4)7° +u(-3)(x+4)"} +3u(z+4)7° =3.
INEEEL T,
u(z+4)72=3 2FV, o =3(x+4)>%
Mo LT,
u=(r+4)°>+C.
F o T, Kb DRI,
C
(x+4)3

y={(z+4)°>+CHz+4) =1+



HE (1) ERLZETHS.
BIfR. L30T, BB HRER (2 +4)y +3y =0 O— iRy = C(x +4)3 BRROM-T=5 &
T, B2 o HFRROREFELZRODLZ 2B TH L.
(x+4)y' +3y=3
ZRIVUE, LN y=1 DB THD. LoT, Kb &R,

y=1+C(z+4)°

(4) RO D bDOIT 2 BEDOERBH L TR ¢ +ay +by =0 THDH. ORI
WA, —1+£2i THZBNDND,

a=—{(—14+2)+(-1—-2i)} =2, b= (—1+2i)(—1—2i) =5.

LoT, kDD HDIT,
v+ 2y + 5y =0.

(5) B b

INEF 2 UTRAL T,
2" =2 = x+ 22" — 4x.
HPp | C
2 — 42" + 3x = 0.
BRPERRECN2 — 4N +3 =0 ZE< &, N =1,3. L7 o T, BBARRT {ef, e} &7, —fk

iR,
v = Ae' + Be* (A, B I3EETEHK)

T Lo T,
1 2 1 2 A B
Y= gx/ —3%= g(Aet + 3Be*) — g(Aet + Be') = -3 el + 3 e
X o T, fifig,

1B (A, B ML)

DRI B, EHE Y E LT,

r = —3Ae’ + 3Be?,
y = Ae! + Be?t.

A, B HEEERTH DA, EROAD F X o(t), y(t) THE LTS, [LEEHE 4 HAR
TVWAERPERSNEBEENTH .

2. Rt AT
M 4+200+1=0



ThHO, ZTNEMITIZ,
A= —a*+Va?—-1.

K a? =1 OF IR > THEZTT 5. 2L, MEXORE a >0 bEETD.
(Case 1) a>1 D& &, FrHARITHE LR L 2HOEKRTH L. Lo T, — I,
y = Ae(—a-&-\/ﬂﬂi—l)t_}_Be(—a—\/(ﬁ—l)t'

ILES i
0=y(0)=A+ B,
1=¢y(0)=A(—a+Va?—1)+ B(—a—Va®—1)
ZNEFEANT,
1 1
A= ——— B=——
2va? — 1 2va? — 1
L7=3-> T,

6(7a+\/(1271)t _ 6(7af\/(1271)t ef(afx/a271)t(1 _ 672\/a271t)
. 2v/a? — 1 a 2v/a? — 1

a—+Va2—1>0ICEBEEEL. b, t> 0BTy >0 THY, BKE1HEHST,
r—00 Tyl0&d.
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(Case 2) a=1 D& =, FrEHFBRATER -1 b, Ko T
y = Ae " + Bte™".

ISR B
0=y(0) = A4, 1=9(0)=—-A+B.

XoTB=17THv, RDIHMRIZ,

08
06
04

0.2




(Case 3) 0 <a<1dD&X. FpEARIZ,
—a + 1w, —a — 1w, w=v1-—a’
— AR,
y=e “(Acoswt + Bsinwt).

BIELESES/ATN
0=y(0) =4, 1=14(0) = —aA + Buw.
£oT, B=1/w. KD DHMIT,

1 —at :
y=—e “Usinwt
w

0 ZARFDI/INT A —HTHRLT,

- e %sinv1 — a?t.

CHITHEIREITH 5.
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0

-0.1

BB, PRGNS, WTNOGBAED T T 7 HF A B, FUSIZBIT 2RO & 28 1
272> TS, W R EZ M RN BEICOND Z ETHAHD T, oo TN T
T I7ERER[TEL LU ANEDNS.

3. y=> cpa™ &B<.

oo o0

/ —1

Yy = E cpnz T = E Cpe1(n+ 1)z,
n=1 n=0

—a*y = Z —Cpy1(n + 1)z = Z —cp1(n—1)z"
n=0 n=2



ELTHL LHENES.

(1 — 2%y = ¢ + 2o + Z(cn+1(n +1) —cpi(n —1))a". (3)

n=2
(2) & (3) &t LT,
0=cy, 2¢) = 2¢9, 2ch 1 =cpi(n+1)—c,i(n—1), n>2.
B%ORIL ooy = cugr E725D. FER,
c1 =0, Cn-1 = Cny1, N >1.

KoT,n BNaFER2S ¢, =0. n DWMEEZ2D, ¢, =co. Lo T, RDDEIT,

o0

Co
Yy = E cor®™ = 5
1—x

n=0

BE e, DBMRRIC 2 DEEND X IR b DO EERT D 2 &1F, NEMEGEAZ B L T
NI EEERT S,

4. FRETH LD DME SR ZENHEILE R TH 5.
P =%+ xy?, Q = az’y + bxy?
EBL. Pdr+ Qdy = 0 BEEIE L 725 72D O EA43 541

or _ oQ
oy  Ox

Ths. fHLT,
22y = 2axy + by?

£ T,

LD RS NEEEM TR,
(2% + 29?)dx + 2%ydy = 0

H ro & B, ' 1
u— sz; i §$2y2
2% LT, ) ;
u u
P=_— = —.
Q=G
L7 o T, 1o HREZ
du =0
—WRIT u=C. LT o T, RDDREHREIL,
1

1
4 2,2
: “at? =C
1t Tty

SREAR



