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1. Solve (23 = 9xy)dx +(3xy - 6x7)dy =0 | (15%)

2.Evaluate §§C x” ydx — xy*dy, where C is the boundary of the region

(15%)
x*+y*<4, x20, y=20
3. The Legendre polynomial as a polynomial solution of the Legendre equation
(1-x*)y"—2xy"+n(n+1)y =0, wheren = 0, 1, 2,
(20%).

From (1—2xr +7*)"/? = Z P (x)r", calculate .[11 [Pn (x)]2 dx
n=0 - - -

4.(a). Find the eigenvalues, eigenfunctions and verify the orthogonality of the obtained eigenfunctions
for the following initial value problem of the differential equation. :
y" +8y' + (A +16)y =0, y(0) =0, y(m) =0 : (15%)

(b). Based on the answer of (), determine the Fourier coefficient for f(x) = e** and p(x)=1.  (10%)

ou 9%u
5. Find the temperature u(x, t)of one — dimensional heat equation,gz = ¢? F (c is a constant),
for an adiabatic bar (length = L) satisfying u(x,0) = f(x). (15%)
, . ® CoswX e k* , o
6. Find the Laplace integral, f T dw = 5 through the Fourier cosine integral of
0

f(x) = e, where x > 0 and k > 0 (show the details of your work). C(10%)







