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1. Solve the differential equation » = ; Y .(8 4)
x~2x" cos2y

3"‘

2. Solve the differential equation x°¥"+7x°y +9xy=1 (x>0) .(8 $)

3. The Legendre polynomial F£,(x) is a polynomial solution of the tagendre equation

{l—xz}_}f"—ny'+ﬂ(ﬂ+l)y=0 for |x|£1,whﬁ-e n=0,12,... and
Pn(1}=l .

1 .
() Showthat [, Pa(B,(x)dx=0 if mzn ()

(2)From (-20r+72Y 2= B(x)" for p<1
#=0

1
calculate _[I{Pn(x)]zir (8 &)

4, Ja(t) is a solution of the Bessel equation fz,}" ‘+ty'+f 2 y=0_ and

Jo(0)=1, J4'(0) = 0. Calculate the Laplace transform of Jo(f) . (10 4)

, find a matrix Q such that Q_IAQ is a diagonal
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b. chﬁfyﬂwdivargﬁmethmremfmthccaseﬁhemthevmﬁeMv=?+xzzi the
volume ¥ : the cube 05x<1,0y<1, 0<z<1 . (10%)

7. Venfy the Stokes’s theorem for the case where the vector field v = xz;,andwhmﬂm
the surface 2 =4y, cut off by the planes x =0, z=0, end y=x. (10%).

8. Work out the Fourier half-range sine expansion of the given function u(x),

u(x) = 50x, O<x«<l 10%
I00—-50x, 1ex<2 (10%)

[9. The temperature distribution u(x,t) in a 2-m long brass rod is governed by the problem
O =, (0<%, O<t<a )
u@)=u2,0=0 (t=0)
wWx,0) = u{x) as given in the previous question,

Determineg the solution for u( x,t ) {10%)

10 Let-C 1s a closed rectangular contour,  traversed cousterclockwise, with vertices
at  -l-i, 3-i, 3+3L -143i. Evaluate the given integral.
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