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1. Find the solution u(x,t) of the following initial-boundary values problem

(a) *u du |
5;+sm3rrx=a in0<x<1, t=0 (10%)

u(0,t) = u(1,t) = 0, u(x,0) =sinmx

(b) *u  du
Frc il in0<x<o, t=0 (10%)

u(x=0,t) =0, u(x,t = 0) = a,where a is contant.

2. (a) Use Cauchy’s residue theorem to evaluate the given integral along the indicated
contour. (10%)

¢, 24z, c:lz-1]=2.

(b) Evaluate the Cauchy principal value of the given improper integral. (10%)

®  cos3x

—dx
3. (20%) Determine the line integral
f [2xyz%dx + (x%2% + zcos yz)dy + (2x%yz + y cos yz)dz)
'y

from A(0, 0, 1) along the z-axis to B(0, 0, 5) and finally along the shortest path to C(1, n/4, 2).
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4. (20%) In engineering mechanics, we define the mass moment

. . . 5 2
of inertia of a body about an axis of rotation as £, = Iﬂ dm |
V=dnrth £
. : 5 5 3
where p is the distance from dm to the axis of rotation 4. £

Show that I, =3 mr” for the uniform solid cone (of mass m)

as shown.

v 8
(a) Formulate the method of least squares for a linear system of algebraic equations. (10%)
(b) Apply the method of least squares to the circle-fit problem, i.e., find the fittest circle to a

number of given points in a plane. [Hint: put the circle equation into a linear-in-parameter
form] (10%)




