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a) ( 7% ) Prove the Cauchy principle value theorem.

b) ( 7% ) Evalute the real integral

= s a asoal,
~ o0 a - X

(6% ) Let F(z)={yz2-1 , where z is complex variable.
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Evalute F(x+Oil) and F(x~0i), where -1 < x < 1 and i= J-I

Solve the first order partial differential equation with the

initial condition
u(x,0) = sin x, for ~w<x<»

d u(x,t) + d u(x,t)
2 x ?t

by :
a) ( 10% ) Method of Characteristics ;
b) ( 10% ) Method of Laplace Transform ;
c) ( 10% ) Method of Fourier Transform

I.(sin wl) = ——“-I—WE ; 'E(,(cos wl) = >

s2 4+ s2 + w2,
( 12% ) Solve

Hint:

011 .
X'=|101|%
110

(12%) Solve Xzy" + x(2—x)y' — 2y = 0.

( 14% ) Find eigenvalue, eigenfunction and orthogonality relationship of

2
{xzy"+xy'+k y = 0, A>0;

y(l) = 0 and y(e®) = 0.

( 12% ) 1In a fluid domain, V is bounded by a smooth closed surface, S

and
4 2 2 2
2 i} d d - A .
ettt =0
2 2 1
| AN A AN 2 2 2172 ) ’
A [(x=%X)" + (Y,-¥)" + (2-2)"]
- -
\ = 6(x1—x); ¢

— -~
where X, = (X, ¥, 2, ) i X=(x,9, z)

Calcuate )
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§(x,y,2)

when 3(: is (a) Outside‘S; () On S; and (c) Inside S.

+u(x,t)-0;—oo<x<oo,o<t<oo,



