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2,

Find a family of curves which is the orthogonal trajectories of the curves: (10%)

x> +(y-c)* =c*, where ¢ isan arbitrary constant.
The 2-D Laplacian operator in Cartesian coordinate is: (10%)
2 2
Vz = 6—2"1'6—2 .
ox~ Oy
Transform this operator in Polar coordinate (r,8) with x=rcosd; y=rsiné

Find the complete solution of the following nonhomogeneous matrix equation: (20%)
~t

’
X =x1—x2+l+t2

2e”!
x, = 2x —2x, +t—
1+t

2s% —
Find the inverse Laplace transform of the function Y(s) = ﬁ (20%)
ST+

Consider the following eigenvalues problem of y(x) : (20%)
Y'+2%y=0 -p>x<p.
B.C. {yf—p) = y(,p)

Y'(=p)=y'(p)
if 4, and A, aretwo distinct eigenvalues of the problem, show that the corresponding

eigenfunctions y,(x) and y,(x) are orthogonalin (-p,p).

What is the Fourier expansion of the periodic function (20%)
f)=4-1> 2<1<2

1 1 1 1 7’
And also prove that 1 -——+——-—+——+--=—
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1. iR u ﬁrxz-i-(y—c)2 =2, Hiht

dx* +d(y—c)* =dc?,

Y x?+y*=2yc+c? =2,
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2xdx+2(y—c)dy =0,

x2 +y2

2ge, 240757
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—t —t

, , e e
=0, y=¢ ° yn=-n+—m. (D+hy, =
1+t 1+

1 et 11
. =e — =e¢ ' -tan
D+1 1+¢ D 1+¢

ot _
Yo =6€ 5 Vop =

yy=c,e +etan”'r fRAx=Sy

X 1 1}ja 1 Ly, |1 1
= _ _ . Fal,jte e + e -tan ¢
x| 1 2]|c,e’ +e -tan"'t 1 2 2

257 -5 2As’+4-s-8_ 2 s 8
(s +4)° (s> +4)° sP+4 (sT+4)? (sT+4)°

2 K 8
=L '[y(s =L_1[ }—L_l -r!
g el s +4 (s* +4)° (s> +4)°
© o 1 1
o= = [ s | =t | [ ——— a5
{(s2+4)2} I (s> +4)° j (s +4)2 2
P 21 =t-L1[l 21 }zltsiHZt
25° +4, 25°+4] 4

r' % =" l-% =.[tL‘l 283 5 dt:ftztsinztdt
(s“+4) s (s7+4) 0 s°+4) 0

t t 1
= I td(—cos2t) =—t cos 2t|t + I cos 2tdt = —t cos 2t + —sin 2¢
0 0" Jo 2

4. Y(s)=

B y=L"[Y(s)]=sin2¢ —%tsin 2t — [—t cos 2t +%sin 2t]
1. 1.
=—sin 2t ——tsin 2t + ¢ cos 2t
2 4

5. y,p)=y,(p), y,P)=y(P), ¥,(=P)=y,(p), Yy (=p)=y,(p)
Ay, =0 (D)o yr+Ary, =0 (2)° A,#4,
D%y, =%V Dy =nyu)+ G =20V ¥, =0

’ ’ ’ d r r
s = Vibn) = ol =)V —= 3y = Vivn) = G = 2,
p p , ,
A=A 3,y =[" dhy, =i,
x==p -r

= (P, (P) =y, (P) Y (P~ [V, (=) ¥, (=P) = ¥, (=) ¥, (=P)]
= (D) v, (D)= (D) Y (P)=[¥0 (D) ¥, (P) = ¥, (P)- ¥,,(P)] =0
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e Ay # Ay ?%j_”p I ()3, (X)X =0, (3, (x), 3, () =0

V() By, () IE—p<x<pIEAL, HEEW(x)=1

f(¢) is even, HY Fourier cosine series
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4 nrt
+— tsdet

2 . nm
an:—(4—t2)-sm—
nrw 2|y nxdo

16
= cosnT =—— (-p™
nr

0 n27r2

4 21
T%"f(t)=§+z 262 -1 cos—n;n
z

n=1

| > 2—20057+3—200ST—4—ZCOST

at 1=0, REUEE] £(0)=4
4_8+16[ 1+L_L+..} E_E[L_L+L_L
I L S T N I R R T

f(t)__+£[1 g o 1 3ar ] 4m+__}

+}

105-31



