£a-%£%%%@ﬁ’$ﬁﬁﬁﬁ%’,
BRRER ~ Fw A5

RAFEKRL 100 2EERLIFLRANERAE

oW

AZATIEAR C HeA

# B8 4K 45 9801
A F B TEEE

'—4?2§ﬁi@§$3§-
ﬁﬁﬁﬁé(%)iz&% 255 - #1B LR B ERE o

2. AT ERRAIPRA R BRFHERARAE  2RF LR
BREE - '

3. FAERAEZRE LR ~réh%%ﬁﬁﬁEWW§mE$W%Eﬁz~
BAER R BEL ﬁﬁiﬁ%i%&&%

4 BEEAEFFEEME -

5. BRETREMEFTAFEL A TRMEER FEERAEER
Beth BEFTRABAEER wEeRF (FRREHFER)
‘ﬂ%m@?%ﬁ%%%XQ%'ﬁ%%“ﬁé%iéﬁé%

6. AR BRAERPHF R FATHEMAELEALTBLF
@k*ﬁ%ﬁﬂ&iﬁiﬂ%&JE&E$A%ﬁ@ﬁ%&%$%?
k7| A TmiBRE R o |




IFERE 109 BFZRLHESTHENFHA
Lrroiay) - BABAE (0598)
FEMAB (RB) E2£HE (9801)

# 2 R-%_1_R W [F£5] %%
1. Solve the differential equations of y(x). '

@) $2-22+y=—e> (5%)
®) (x+ 1)f%+ 3y = 2 — 3xy, | o %)

©) (x3y +2y) % = —x?; show the particular solution for y(0) =2. (5 %)

2. Use the Laplace transform to solve the problem

dx ‘ 0, 0<t<1
E+2x = f(t), where f(t)={1, 1<t<2
o 0, t=>2
and x(0) = 0. You may express f{f) in terms of unit step functions. (10 %)

3. Find the series solution of the following differential equation about x = 0.
d’y , d | : | -
3xTF+E—2y=0. (10 %)

You have to express the solution in the form of y(x) = Ciy1(x)+ Czyz(x).A To save time,
you can only show the first three terms of yi(x) and y2(x). ‘

4. Consider the matrix

0 1 17
M=|1 2 -1}

-3 1 4
(2) Find the determinant of A and obtain the inverse matrix A™! (7%).
(b? Estimate the eigenvalues and eigenvectors of A o (8 %).

5. (a) Evaluate 2zdx + 3xdy + ydz, where C is the trace of the cylinder x% +
: , (o ‘

y? = 4 inthe plane y + z = 3. Orient C counterclockwise as viewed from above.
(5%)
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(b) Use divergence theorem to find the outward flux [f (F-n)dS where F = y2i+

x22%j + (z — 2)?k and S is the surface of the region bounded by the cylinder x2 +
y? = 25 and the planes z =2, z = 6. (5%)

6. Solve the system of linear differential equations:

@ D) =g o

7. (ai) Expand f(x) = %lsinxl, —7 < x <, in a Fourier-cosine series. (5%)

(b) Write out the first three nonzero terms in the Fourier-Legendre expansion of

(1, -1<x<0 '
f@D={y oex<t1- (5%)
Hints: (1) Fourier-Legendre series: f(x) = Y=o CnPr (%), where Cp =
L2 F@P(x)dx. (2) Rodrigues® formula: Py(x) = -Zmzx—;( x2 — )™,
8. Solve the Dirichlet problem: —-+ =0,0<x<5 0<y< 10 with
u(0,y) =0, u(5,y) =0, u(x,0) =0, u(x, 10) = 3. (10%)

z

% mdz, where C is the curve

9. (a) Use the residue theorem to evaluate

25x% + y? = 25. Orient C counterclockwise. (5%)

—00 x2+6x+10

(b) Evaltiate Cauchy principal value of [ —finL dx (5%)




