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1. (15%) (a) Find the particular solution of the ordinary differential equation
¥ (x)+ y(x)=cosx , 1] <0 (1)
(b) Find the solution of Eq.(1) with initial conditions »(0) =0, and

y=1.

2. {15%) If J, isasolution of the Bessel's equation

Xy () +xy () + (7 —v)ux) =0, <o
Show that
(a) J, (or)satisfies the equation

i i T, 1y -
df[fdthfk(m}]-ktﬂlf v NS (at)y=0

i
(b) IrJ,{m}J,{ﬂ}dr=ﬂ,whm a and f are two distinct roots of
a

JAx)=0,(1e. J(@)=J,(F) =0 and a+ F)

3. (10%4) Prove that vectors u,v,w, are linearly dependent if and only if

— - —_—

u-vxw=1_0,

4 (10%) Determine the “7" integration limits.
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. (10%)}  Solve by Fourier cosine or sine transform
u —16u=50e" D<x<w with wu(0)=a,ul(w)bounded

6. (10%) Solve the eigenvalues and eigenfunctions for
¥ =Sy +hy=0,(0<x<n) asaSturm-Liouville problem
with y(0)=0 and y(n}=0
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f 7. (15%) Suppose that a solid right circular eylinder of radius a is of infinite
extent on one side of the plane face z = 0, and that the temperature is maintained
at zero along the lateral boundary, whereas the temperature distribution over the
face z = 0 is prescribed as T(r,0) = f{r). Find the ﬂtadrg[ﬁt&, axisymmetrical
temperature distribution inside the cylinder.

[cylindrical coordinates (r,0,2)
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8. (15%) Find the value of the integral

J“‘ S X
— dx.
b x(1-x%)




