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— - 38 MY A, (ODE.):

(5% ) <a> - y'4+y=0:y (0) =1

(8% ) <b>- y"+ty=0 ;y (0) =1;y (0) =0
(5% ) <e>~ y'+y=0:y (0) =1;y (0) =1
(5% ) <d>-~ y"+1=0 :y (0) =0:y" (0) =0

(10% ) <e> ~ y"+3y'+2y=X

=+ FH LT (ARG T A58 (ODE.):

(10% ) <a>-~y+y=gint;y (0) =1
(15% ) <b> ~ y"—2y'+y=0 ry (0) =0y (0) =t
= [FESTEGD

(15% ) <a>HEFIR F=F(x,y,2)=yi+zj+xk » ROEEARC

> jcﬁidf=?

RPECR BB (00000) 8 (102°3) HEHE -

N s

L)k DRI X, Y,z BHCEf T -

(0% ) <b>FEBHIEREZSE (a) Gauss's Divergence Theorem

(b) Stoke's Theorem FERHEH B o

0 (20% ) {75F : (a) Fourier Series (b) Fourier Integral

(¢ ) Fourier Transform -
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Solve the initial value problems: (20%)
(A). xy+y=0, y{0}=-2
(B y"—6y +9y=0 ylo)=3, y(o)=t
Sketch the graph and find the Laplace transform: {20%)
2 Datan
Fl{xy=+ 0 < <lm
Jcoss o

Determine the eigenvalues and eigenvectors of the matrices: (20%)

Determine the Fourier series of fix): (20%)

¥ =it exemxil

o]

0 w/iYecx<cin!l

And use the results to show that 1% +%-%+—... =%
J

Verify that u= x # - y ¢ — y is harmonic in the whole complex plane and
find a conjugate harmonic function of 1. (20%)
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* Find the eigenvalues and eigenvectors of the matrix A =

* Find the Fourier coefficients of the periodic function f(z) = {

E 8 8 B 2R 1 & £ B

IR A | BE: e

HEH
LA A - S-S0 TR 0 3 100 53 e
2EEE > NEHIES  kBE > BEs .
3EHWEEAEwEE - DS &SNP =%
AR A RGEA - MR ThAE 2 oF e -

Solve the following initial value problems.
(@)y"=6x+2, y(0)=0, y'(0)=1 (5%)

(b)y’+%y=4x2, y(1)=5 (10%)

(©)'+6y'+9y=e, y(0)=y'(0)=0 (10%)

* Solve the initial value problem Y'+4y=f(t), y(0)=y'(0)=0, in which

0, for t<3

159
£ jor 123 (290

f(f)={

(a)Prove that F = (x? + xp*)i +(3* + x> ¥)J is a conservation force field. (5%)

(b)Find the corresponding potential function ¢. (5%)

(c)Evaluate the line integral where A(0, 1) and B(1, 2) for Jjﬁ'-d o {5%)

(15%)

== S T
L= R R
o R e

0, for —mr<t<0
T, for O<t<nzm

f@+27)= f(2). (15%)

* Determine the general solution of the following boundary value problem. (15%)

2 2
Qﬁ_'_ﬂj_:o’ O<x<a, O<y<b

ax2 ay-
B.C. u(0,»)=g(y) ; u(a,y)=0 ; u(x, 0)=0 ; u(x, b)=0

B HEt H
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AT FoR L AR R LR 4 F R
B () AR EE(*I"“B;[;‘;'F%,*;F&F,WF’?/FW' &[EI :

T FHEER

Gl (W
1.7 StfE - N fE :;EE_E"I g > H 0100 55 e
2050 0 - TR R R
3. it TR }%(EWEJ*E;;{& :
LRI 1 B i e e
1. j&™ 2jes > 42 0
@y dx+xdy=0 (10%)
(b) y'-y=e"  (10%)
2. (a)fte?sint 2 4 4 + #1743 (Laplace transform) (10%)

(O)F1# £ 3 2 2rd 32 y"+3y' +2y=u(t-1) ,y(0)=y'(0)=0 (10%)

3. ()M F=(xy+2°% 1 +x]+3xz%k

% — = 4 H-(conservation force field) - (5%)

> (5%)

(b):fF44 s> F 2 =i Hr(scalar potential) - (5%)
) fod vt — = 4 B0 (1,2,1)8 5] (3,1,4) 857 F (T2 5
0 01
4, = s5vA=/0 0 1
1 11

Rt R ER AU =30,

o 0, -1<x<0
#1(0= X, 0<x<1

0<x<zt>0-U(0,t)=U(x,1t)=0>U(x,0)=4sin2x

s g f(x) 0 |-1, 1|2 Fourier s ik - (15%)

571 FH 1

% i 8 QTAQ =D 3 %t & i (diagonal) 3 F4& L (matrice) Q v D » (15%)

- (15%)
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1. Find the solution for the following equations.

() y"+4my'+ 47r2y =0

(b) x*y"+3xy+y=0

(c) ¥"=3y+225y=27(x"-x), y(0)=20, y'(0)=30

o

(OS]

(o)

~

o0

. Determine the inverse Laplace transform of

(b) If boundary conditions areu(0,¢) =0,

. Find the Laplace transforms of e” cos ot

. Using Laplace transforms to find the solution of

y'=y'=t y(0)=1 y'(0)=1

1

(s’ +o° )

. Find the Fourier series of the periodic function f(x)

f(x):{_k i,f mexsl and f(x+27)=f(x)

k f O<x<nm

2 2 =3

. Find the eigenvalues and eigenvectors of the matrix 4 :|> 2 1 -6

—

. Calculate the value of J; Fedi when F(F)=zi +xj + yk and C is the

helix 7(£) = costi +sint/ +3tk as shown in Fig. 1. (10 %)

the string’s deflection u(x,¢) atany pointx and at any time ¢ >0.

mentioned wave equation (PDE). (5 %)

(10 %)
(10 %)

(10 %)

(5 %)

(10 %)

(10 %)

(10 %)

(10 %)

// A

Ny

Fig.

(10 %)

1

. (a) To derive the PDE for the vibrations of the string, modeling as shown in Fig. 2, that is to find

u(L,t)=0 forall s, find the solution of above-
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(10%)
(10%)

(10%)
(10%)

(10%)
(10%)

(20%)

(5%)
(5%)
(10%)

T8 e R F O fLlHE~ &
ALFEAL BB s 2 4380

ﬁ?ﬁll
FEER N BRI - 4010057 -
‘%ﬂ?%%wﬁﬁw@%p
rﬁ%ﬁﬁ;’rﬁp SR T %ﬂi‘%’i}l@fiiﬂ‘?é .
7 SRR FEYEY jj E{“}E'Tq*;?&o

FoRE AT SIS RSt 2 i fE
(a)4ydx +3xdy =0
(b)y' =3x* +2x+4

SR AT S S AR 2 iR
(a)y"+y'—6y=0
(b)y"~2y'+10y =0

@ arZ =23+2i » @k
(a)z*
(b)z™

-3 2
E‘:T‘A: ’ET\ASO‘?
i Lw J -

S hr- B RHEP(XY,2) =X +y 27 Rk
(a) g ety A

(b) ¢ 28:(1,1,2) -’ o

() eB(L12) g2 HR>whd e e -

571 FUA 1 F

Y
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R Z 48 BE: TS

EE

LAFEE & 88 40 #1005 -
258 - AEHES  REE > BES -
3AMBERTFAEE » DIRETHERRUE -
4. ] HEE N ELEEH - B R F IR AT A

2 4 -6
% A=| 4 2 —6/| 2 v=[1,2,-37 RAAzFAEBBOEHE
e e A

e o (20%)

L S
2. 3% A=|-2 10 -2| &% P! 14648 P UUP=D ; EPDAEHA
o0l

BAFRER AGHHEZIHAER - (20%)
3. HRKB T HLtm H AN
{. e S x(0)=1,x2(0)=-3 (20%)
Xy =X +3x2 +1
—15s—

4. ERF(s) A f(t) ey X it - /\F(s)_ s K ) =7 (20%)
(s~1) (s+2)

5. y"+2y'+2y=x>+x+1; £y(x)=? (20%)
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E Yy B mER 94 F FR
T A T 8 28+ 8B 4 F KA

MR AR BE: TRHP

EE
1L.AHET & 58 75 #1005 -
2EHEE  PEIIESS  REE  &FD -
3AMBETENER DRI ERRBLE -
4. 7] AN ELEEH - MARE R DIRE AT R -
1. y"+4y'+13y = f(x)

When (a)f (x):e"zx -cos5x  then the general solution y(x)=? (10%)
(b) f(x)=cos2x - then the general solution y(x)=? (10%)

©)f(x)= e 2% .cos3x » then the general solution y(x)=? (10%)

(o 8]

Yot e K=o Bind j (2= y(0)]dt=2 (10%)
X(s) 5s+1 s 0

3. y'+y=u(t—-n)—u(-2x) y(0)=y'(0)=0 - Find the general solution y(¢) = ?

(10%)

S <1
- I 0 ,|t|>1
Find (a) the Fourier Integral of f(¢) ? (10%)

(b) _[ MO =7 (10%)
) e

© I SR O = {10%)
0 @

& - =8
5. A=| 1 3 2 | Find the eigenvalues and the eigenvectors of the matrix A.

-1 =5 -2

1039



’)‘

LT F AL AR R LR 4 4 R
F (F) W FRRD R PR AR R D AHEES
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1.4 F B> S8 o7 > H 100 55
2.5 - THEIRESS A A W F
3 b BOEE BTN 1 e g e
ATIRT TS BE R b VAR

(10%) 1.j2 5| fch = 42

y,'—ZY'-l-y:X'eX

(15%) 2.7 * £ 4 = 274 3% (Laplace transform)fz ™ 7| jic 4~ = 4% >
y'(t)+7y'(t)+6y(t)=6sin2t ; y(0)=y'(0)=0

1 a b
(10%) 3.7 "= A=|0 2 c|> ArFAEET » > AV 44 L7
0 0 d
1 0 2
(20%) 4. = A= 0 2 0 |>
2 0 0

Fedi 2w A gnd i iE 2 v R e e 7

_sf
(s2 +a2)2

(10%) 5.F(S) = » Re(s)>a>0 -

T B F(S) 2. F £ 4 £ 2738 3% (Inverse Laplace transform) f (t) =?

1040
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(20%) 6{);((?;?;((?; YO . o=y =1

X(t) =2 (10%) - y(t)="2(10%)

1 -1<x<1
15%) 7.3 #c f (X) = ’ )
(15%) e T(x) {0 ., other

(1) Fo e £ (X) 22 & = 3 4 ~ 3% (Fourier integral)? (10%)

2) & j wdx 2(5%)

5T 2 FUH 2
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9% # £ K & 4 W F KR K £
BMoE g A AR EER A S KA

B (%) a5 BRTER/HE - 28 BE: TEHE

EE

LAGAEGT 20 & > 508 5 43 » 3£ 100 43 -
2554 > NMENED  RES  #F5D o
SARMBUER FREE - DURBSTR)E ZERHE -
4. 7] HEAE A Bl R R oh e Z TR

I

LC ) TUTHES v = 25—
Dy=e* @y=sin2x) Oy=2x+5 y=x.

2( ) TIUTHEER y'"=289—fiF?
Oy=e* @y=sin(2x) Qy=2x+5 @y=x’.

3.0 ) y'=2x;y(0) = 309FHER
Dy=x*+3 @Qy=2x+3 @y=3" @y=3e™.

4( ) y'=2y;y(0)=3RVFHES
Oy=x*+3 Qy=2x+3 Qy=3¢"* @y=3e">.

S0 ) y'+y-6y=O0HLEMER
Oy=ce™+c,e” Oy=ce* +c,e™ Oy=cx” +c,x°

— 2 =3
@y=cx"+c,x.

6.( ) x'y'-6y=O0HJEER
Oy=ce™+ce” Oy=ce” +c,e™ Dy=cx?+c,x°

@y=cx*+c,x7.
1) SRS O O3 0% 0%,

8.( ) e'cos(2t) HURLICHEHARS

s s+1 s+1 2
D = Gy

s’+4 S wd a2 el B
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10.(

11.(

12.(

13.(

14.(

15.(

16.(

17X

18.(

19.(

20.(

9% £ + B £ 4 @ H K
& B 4

R
% + 3 Eﬁﬁ:»ﬁ:ﬂ&@ﬂl #

Me' —e" @e' +e’ (@2sint @2cost
) ¥EF&(convolution) 1% HIH7 CBMEEES (Dt @% @Siz ®si3

) SEE xy-75 [ REG(2,0)8E(0,3)HEL AR T FE R
Ox+y=5 @Qx+y=6 @3x+2y=6 @2x+3y=13

) EFIL:2x+3y =6 F% xy-FHIPH—ERR. L NEEFEKER?
#F Ol @2 @3 @4 ZfR.

) Xy-PHITPENERR L :2x+43y=6, L, :x+y=1 BB
®2,-1) @-3,4) B1,0) @OG,-4).

) xy-FHP =& a=(12),b=(-11),e=(18).
#He=aa+ b Hl(a,f)= ©OGB2) ®(1,2) O-1,1) &0.3).

) *ﬂ?ﬁ (1,2,3)X(1,—1,4)= ®24 @9 @(11;‘1:'3) @(15'2912)

. :J= D6 @12 340 @O0.

ey
) ki7HI=2 3 = D7 @9 @13 @0.
e ok

2
) i [1 ;‘]ﬁz{@ﬁfﬁf@,w—@% LR O @2 @3 @6.

2
=
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1. D-)P.y=0>yx)=? (15%)

2. xX*y'-xy'+y=0 (15%)

L Y() _ 2

l [+ ]
= rand X =— 1 pl find 2—-yiidt=? 20%
X(s) 5541 an (s) S please fin ﬁ[ [ 9‘( ]] (20%)

4, y"+y=u(t-nm)-u(t-2n) » y(0)=y'(0)=0 > y(t)=? (20%)

5. A% :(30%)

(1) ﬁ.%:%s"'wlk%?fr*‘lqéﬁkmmﬁ'ﬁﬁﬁ : %Xl,Xz,“',Xk 'S}E'I%A—ﬁﬁ'ﬂ
B A, Ay Ay BB & 0 BI{X X, X, A S AR AR - (3%)

() B fi5E A8 Ao tE KD A 3 AsERE - (3%)

() #AEH D RA D =diag (a7 a5 +-.d;" )  (3%)

4) #A%E™ D R% |D|=dd,-d, - (3%)

(5) 2—FHARHAEER DA » AFoDHABE H4F8E - (3%)

(6) ZnFRAGnBHEHMAL L, A, E R ARLFE n-1EGHE L
HuhE -(3%)

7) 2nBFBARFn-ESRELOBEaE  NABTHAL - (3%)
@) (A-ANX =0 R A FEMRN T ERESB|4-1|=0 - (3%)

(9) ZABRE TR Ath—EHMME WX ALHBROBRAET  AATFAE
BFRAD—BEBE X ARYBOBMAEE - (3%)

(1) Bk E R ALTE  RIZVA—HHMEAH0-(3%) 1044
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