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1.
(a) Solve the initial value problem '+ vi=1, y(0)=0. (5%)
(b) Find the general solution of the differential equation  (5%)

dy —ycosx-—siny
dx  xcosy+sinx

2. Find the general solution of the differential equation (10%)
Y'+y' =2y =(x+1)e*

3. Consider the eigenvalue problem

(p(x)y’)' +{q(x)+ﬂ.r(x)}y =0, a<x<p
p@)=p(B), y(@)=y(B), y'(a)=y(p)
where p20, ¢g<0,and »>0 are all real and continuous for a<x<g.

(a) Show that eigenfunctions. corresponding to distinct eigenvalues are
orthogonal with respect to the weight function r(x). (5%)

(b) Show that all eigenvalues are real and nonnegative.  (8%)

= (33%=9%+9%+9%+6%)
1. Evaluate the surface integral Hﬁ e jidA,
s

where F = ~xcos(xy)i + ycos(xy)] + (4x% +5xy+6zk and S is the surface
of the tetrahedron with vertices (0,0,0), (1.0,0), (0..,0), (0,0,1). (9%)

2. Find the Fourier series of the periodic function r(t)of period p= 27, as

shown below. (9%)
r{t}
%)

e
3. Mathematicaily prove that the eigenvalues of a symmetric matrix are real.
(9%)

4. It has been known that curi(V/) is a zero vector for any twice continuously
differentiable scalar function 1. Physically explain why? (6%)
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= (34% = 10%+12%+12%)

2
1. Use separation of variables to find product solutions of —gx—g =u. (10%)
44

2. Use the Laplace transform to solve
2 2
?—%:2—;{, O<x<3, t>0
Ox ot

w0.0)=0,  u(3,6)=0, t>0

=0 (12%)

3. Evaluate [ }ﬂs—?%de . (12%)
- COS




