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(10%)
Suppose that K is a square matrix with K = —K" and that I-K is nonsingular; define
A=T+K)I-K)".

Show that A is an orthogonal matrix.

2. (10%)

3.

4.

>.

Use the Laplace transform to solve the initial-value problem

x"+4x=sin3¢, x(0)=0, x'(0)=0

(10%)

Solve the differential equation by variation of parameters -

X
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{10%)
Find the eigenvalues and the associated eigenfunctions of the Sturm-Liouville

problem

Y'+Av=0, (0<x<I)
Y(0)=0  y(L)=0
(10%)
Use separation of variables to solve the partial differential equation

o’ * v’ =0



Bl oo B K200 % £ o orE L o3 RE o4 E R R A
AR R EEAS T EBRR B LRHEE
%18 RLE #£2F

6. (15%)

(@) If a scalar ¢ and a vector A are given as ¢ =x’yz’ and A = xzi— ¥2j+2x vk,
respecli{fely. Find: Gradient ¢=? (V¢=?), Divergence A =? (V- A=? ) and Curl
A=7(VxA=7)(6%)

(b) Referring to the following figure, a particle is located at point Ponacurve C. If
r is the vector joining the origin O and the point P. In the Cartesian
coordinates,r = xi+ yj+zk. Lets be the arc length to (x,3,2) measured from the
initial position, dr/ds = t, where t is a unit vector in the direction of the tangent to
the curve andds =dr-dr . Show that (dsy* = (dp)’ + p*(dB) +(dz)* in the

cylindrical coordinates (p, 6, z). (5%)
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(¢) On the curve C shown in the above figure, if F(x,y,z) is defined at any point.

F . .
Show that Ej-d; = VF-t, where t is a unit vector defined in (b). (4%)
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(20%)
{a) Find the Fourier series corresponding to the function

0 -5<x<0 Period =10 s
eriod =
3 0<x<5 (5%)

Fx)= {
() Expand f(x)=x,0<x<2,inahalfrange cosine series. (5%)

: 1 |x]<5
; . - 0
(¢) Find the Fourier transform of f(x) {0 > 5 (5%)

(d) Evaluate the integration _[:%da = ?(5%)

(15%)

Let z is a complex variable and is defined as z = x + iy.

(a) If w=e"(xsiny- ycosy), find v such that the complex function f(z)=u+ivis
analytic. (5%)

(b) Evaluate IC(Z%Z)efzdz along the parabola C defined by #’y=x* from (0,0) to

(7 1). (5%)

zH

¢ z around the circle C with equation |z|=35. (5%)

{c) Evaluate fj‘cmd—



