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There are 100 points in total.

1. Solve the ODE.
x2y"—4xy' +6y=-Tx"'sinx (15 points)
2. Use the power series method to show that one of the solutions of the

following Bessel’s equation is y = sinx//x

X2y +xy +(x* - %)y =0 (20 points)

o T . &
(Note: 51nx—x—§!—+g!—...)

3. Evaluate the flux integral HF .7idd where F=x% +e’j+kand
N

S:2x+4y+z=1,x>0,y>0,2>0. (15 points)
4. (a) Evaluate the inverse Fourier Transform F~ { = } (15 points)
w

(b) Solve EI +ky=w(x) using Fourier Transform by expressing the

solution in terms of integral form. Note E, I and k are physical
constants. (15 points) Hint' You may need the following formula

Plg e 2 sin(—= 75 [x| + )} ——— (@>0) in solving the above ODE.

5. Solve the following partial d1fferent1al equation,
a’v, =v,+hv (0<x<L, 0<t<co)
v(0,6) = v(L,t) =100 v(x,0)= f(x)
by separation of variables, leaving expansion coefficients in integral
form. (20 points)




