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Broblem 1 (20%%)

Salve rhe following two ordinary difierential equanons wsiog Laplace Transfonn;

] "—6p'+9p= IIE3I

2

subject tu p(03=2, (I} = : o

Vo

i) y'+18y = (1)

cosdf U=r=m
{ { =

where f{1)= {
and  w{03=0, ¥ {0)=1

Prablem 2 (20%)

SU].".-"I: d_}' =}r—x_]_+{x_-,:.+1:]_|.
dx

Poblemn 3 (20%)

B square matrx A ={aj;] 15 called
Hermitian if & ' = A that s, aj = a;

Skew-Hermitian if AT = A, that is, 2j; = -aj;

wimry if AT A~

where A =[Eij,] and Eij 1s the complex conjugate of & -
Show that

1P {a) The eigenvalues of s Heomitian matrix arc real.

% (b)) The cipenvalucs of a skow-FHlormitian malrix arc purc imaginary o1 z&ro

Yo {c} The eipenvalues ol 4 unitary mamx have an absolule value of 1.
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Problem 4 {20%)

Ta solve the following partial dificrential equarion

G 13, T

(! —EJE—;E:@E} (1
with the initial and boundary conditions:
fa) x=0 T=finite (Za)
l by x=1, —j::l (2h}
&} —y=ILT01- %% yadx (26)
One may assume that the solution has the fellowing form:;
) T = Ay +Mix) [3a)
(1) T = Ay. M{x) (3b)

here A ik a constant and M s a function of %

which of (i) or {ii} is correct? and whal should be the solution of (1) and (277

Problem 5 {20%)

{a) Given = xi+p [+ zk and ategion [7 bounded by the concentric spheres

2

x¢+y7 4

—a* and »2 +37% + 7% = b%, ba, find the outward Nux [[{F .y of the
K

| given F. Llere § is the boundig surfaces of £2 and # is the unit outward neitnal vector of
5. T

) Suppose that § is a smooth surface enclosing repion 3. Show that the volume of £ s

. L .. _ . :
IVCn as Ef};{tﬁ where r 15 the positien vector. (%)
5

|§} &) Starting from the following variation of (he divergener theorem: {8%%)
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- hiv = iz
4 T
Show that

[ Yt = [frapeds,
I :

%

Hete, § is a smonth surface enclosing rexion ', 1 a sccond rank tensor, and ¢ a scalar field.




