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5] Calculate T_;;%F;%;a=? (10%)
X X

—c0

+

. i
[6] Compute g(t)=Re {-1— _f ——e—-;—da)} for both positive and
, 2r Y w-w,—iv

negativé t, where “Re” denotes the real part, @, and v are positive

constants. Sketch your results assuming o, »v . (10%)

[7]1 Consider the rectangular region of 0<x<2, 0<y<3. Find the

2 2
eigenvalues and eigenfunctions that satisfy %zzi+a—'i+§u—+ Au(x,y)=0 o e

o ox
with u(x,y)=0 on the boundary. (Hint : let u(x,y)= f(x)sin(n—rrg)—))) (20%)

[8] Expand the Dirac function &(x-t) in Fourier series. (10%)
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[1] Consider a 4 dimensional metric linear space which basis vectors

aregiven by {e,e e, e} = {l,x,xz,x3} , with the inner product defined by

(iz,v) = _[_llu(x)v(x)dx . For example, (ee,)= J'_ll x'x*dx =_[_11x4dx =—52—. Starting

from e,, obtain the orthonormal basis functions using the

Gram-Schmidt method. (10%)

[2] Cylindrical coordinates, (», ¢, z) are defined by x=rcosg,

o° 8 &

=rsing, and z=z. Obtain the Laplace operator v?=2_+ <
y=rsing z=2z p p o7 o T o

cylindrical coordinates. (10%)

[3] Obtain a second order homogeneous linear differential equation

which two independent solutions are given by f(x) and g(x).(10%)
[4] Solve the following differential equations (20%)

(a) ?jx—Zy(x)+y(x) =sinax,

dZ
(b) Zx—z—y(x)—4%y(x)+3y(x)=2e3x.
o o rm R

Y-
.
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