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1. (10%)
(a) Find the eigenvalues and eigenfunctions of the boundary-value problem

y' +y +xy=0,y0)=0,y2)=0

(b) Give an orthogonality relation for the eigenfunctions.

2. (10%)
Solve
0 if O<it<l
Y'Y 2y =r(t),y(0) =0,y () =0, rt)=q 1 I 1<t<2
0 if ¢t>2
3. (10%)

Write the general solutions of the given differential equations on (0, ).
(@) 16z%y" + 16zy + (162* — 1)y =0
(b) z?y" +zy’ + (922 — 4)y =0

4. (10%)
Find the Fourier series of the following periodic function
0 if -2<x<-]
fz) = { koif -1<x<1 flz +4) = f(=)
0 if l<x<2
5. (10%)

For the periodic function with a period of 4 in (a), its corresponding Fourier coefficients are shown in

(b). Please plot the Fourier coefficients when the period is increased to 8 as shown in {c).
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6. (10%)
Find the work done by the force F(x,y,2) =8x°zi+12x°y’zj+4x*y’k acting along the path
r()=A+£j+’k fromr=—1to1

7. (10%)
Evaluate the outward flux HS (F-n)dS over the concentric spheres §: x*+3*+2° =a* and
i _xi+yj+zk
x*+y* 42 =b, b> g, where the vector field F(*,¥,2) S iyiis
8. (10%)
Solve the given initial-value problem
dx
—=2x+4y
0)=5
at , Where x(O) 5
Q - ——x+6y y( ) -
dt
9. (10%)
Find values of a, b and ¢ so that the given matrix is orthogonal.
(L, 1)
V2 3
A, L
V2B
1
0 c —=
\ JEJ
10. (10%)

Evaluate the integral in the complex plane

z—§4=2
2.

§ 2 where Cisthe cird
¢ 7 5, —a 2 » where Cis the circle




