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21, Evaluate the integral

[, [P [

where A4 is the area of a right angle tnangle as shown. . (16%)

‘2. The system of differential equations is given by

2 0[] . 1 =1{f»m| |O
0 1|y |-1 1y |3 I
N 0 =1, y,(0)==2, »(0)=2, y,(0)=2 . '
where y; = y;(?), J’; dyl , Vi = 4"y, ,i=1, 2. | ' | |
o dat T gr?
Determine y; (tx),, i= 1,%2. | (17%) | l
3. (a). Consider the following one dimensional wave equation: | .
U= ¢’ U
with boundary conditions: U(0, t) =0, U(L, t)= 0 for all t and initial conditions: U(x, 0) = {(x), l
Ut(xs O) = 0* |
The subscript ( * ); denotes partial derivative and c 1s wave speed. . .
Show that the solution of the above problem can be expressed as . -_.l
U(x, t) = [f(x +ct) + f(x ct)]/2 ' - (10%) ' "_I
(b). If f(x) =sin(x7 /L) for 0 = L plot the dlagrams of f(x + ct), f(x — ct), and U(x t) at t
=L/2¢ and L/c. NGO o
/
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4. Please find the centroid of a hemispherical volume x*+y*+z*<1, z>0 (17%)

=T i
= . -

5. Consider the differential equation

4 2
dy+a2dy=0, O<x<L, a>0

dx*  dx?
subject to boundary conditions

y=—= at x=0,

= =0 . at x=1L.

(a) Fine the general solution y(x). (8%0)
(b) Dernive the characteristic equation in terms of a and L. Do not solve it. (9%)

6. The scalar function &¢(x,, x,, x,) is continuous, with continuous first partial derivatives in the
interior V of smooth closed surface S. Let the unit vector m=n,e, +n,e, +n,e, be outward

normal to S, in Wthh e ,e,,e, arethe base vectors of a Cartesian coordinate system.
(a) Show that

°¢ av=[onds,  j=1,23.
s Ox, : _
B Note that 1t 1s not the Gauss theorem. (8%)

(b) Show that

V .= .
J‘xfnde={ ’ z j_
S ',05 1% ]

where V is the volume enclosed by “gllrface S.  (8%)




