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1. (14%) Find the principal value of (1 4 2¢)!~2%

2. (14%) If F= 4zz i -y? j +yz k, evaluate [f F-ndS where S is the surface of the
cube bounded by z =0,z =1, 1 =0,y=l,6:z=0,z=l.

3. (14%) Find a general solution of the following differential equations

(@ v -2 +y=e"+z

() v"+2y" +2y=e"%/cos’z

4. a) (10%) Using the method of separation of variables to find particular solutions:

0%u 9%y
.é.t_z-b?—u=0 for 0<z<1, t>0

%;-f(z, 0)=0
u(0,t) =u(1,t)=0

b) (6%) Show that the problem

a ou o du .

—_ z —_ y_" | = 2 2
az(‘ az)+6y(e By)_o for 2"+y" <1
u=$2 for .’E2+y2=1 ’

has at most one solution.

5. (15%) Suppose we have an expression which is used to solve for unknown ¢, that is

aidi = bidipy + i1 +di 1<i<N (4)

where a;, b;, and ¢;, d; are constants.

a) Write the above expression in a matrix form, Ag =d.

b) Matrix A is called a tridiagonal matrix. How do you solve for the solution? Write
down the recursive expressions you may use.
(i.e. Write the P;, Q; in recursive forms)

Hint: ¢; can be first written in the form

$i = Pidiy1 + Q; (B)
and
$i-1=Pi1di + Qi-1 (C)
Substitute (C) into (A) and compare with (B). Then P; can be written in terms
of a;, b;, ¢; and P;_;. Q; can be written in terms of ay, b;, ¢;, d;, Pi_y, Qi-1.

¢) Let ¢y =0, by = 0. What is P; and Q;? What is the solution of ¢;?
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6. (14%) Consider the following simultaneous equations

{ 3z, (t) -+ .’i‘z(t) = u(t)
.'il(t) + 4zl(t) - iz(t) =0

where u(t) is the unit step function and all initial conditions are zero,

a) Use the method of Laplace transform to obtain zy(t).

b) Find Jim z2(t). [You need not to solve z,(t)].
—00

7. (14%) Let us call the initial displacement problem the problem of finding y(z, t) for
0 < z < € such that

Ay _ 9%
at? oz?

with initial conditions
y(z, 0) = f(z) (for given f)
i)
a—:’(:z:, 0) =0 (o initial velocity)
and boundary conditions

y(ov t) =0
for all ¢
(¢, t)=0
Show that if f is twice differentiable, then

1
y(z, t) = —2-[f(:z: —ct) + f(z + ct))
— . nwx nmwet
= Zb,.sm (T) cos ( 7 ) .
n=1
where the b, are the half-interval sine coefficients
2 [t . [n7z
by = Z/(; f(z)sin (T) dx

and f is to be extended so that it is odd periodic.




