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1. (18%) (i) Find the particular solution of the differential equation
xly’’ —3xy’ + 4y = 2x + 44n x.

(i) Find the solution of the system of equations

d2x dx dy

—+—+— + 2x + 2y=0,
dt? dt dt

dx dy

-+ —+x + 2y = 0.

dt?  dt

2. (14%) Find the eigenvalues and corresponding independent eigenvectors of the matrix
A:

5 -3 =2
A=| 8 -5 4|
-4 3 3

3. (18%) (i) Evaluate the line integral f F.dx, where C is a straight line from (1,2,3) to
c
(4,6,0)and F=yzi+xzj+xyk

(ii) Evaluate the surface integral ff (xi+y j+ zk)-nds, where S is the lateral surface
]

of the finite cylinder x2 + y2? = 4, 0 < z < 8, and n is the outward normal of the lateral
surface. (Note, not including the top surface z = 8 and the bottom surface z = 0)

4. (16%) Use the residue theorem to evaluate the following integrals:

) o dx .
i [ , (i) £

- (x2 + a?)?

z3 4+ 2z + 1
dz, where C: |z| = 2.
z -1

5. (18%) Compute the solution u(r,0) to the problem by separation of variables,

d2u du d?u
M—+r—+-—=0,0<0<1/2,0<r<1,
dr? Jr 92

(5, 0) = (5, B

uwr,0)=—(r,5)=00<r<1,
a0 2

w1, 0) = 0(5-0), 0<0<1/2.

6. (16%) The equation of spherical waves is
19 s o

—— (' =) ——=0.

r?dr ar a2

It is know that this equation can be simplified by introducing a new dependent variable
w =ru. (i) Show that the equation for w is

w  diw
—_———=0,

a1 g2

(ii) and then write down the general solution of u.
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