Bl 5 bk kA ARE B RARAEANSRES

iRl CKEYEREET T BE: EAREE LHE /R B /R

1. {a) Find the Fourier integral representation of the non-periodic function

(1 #iIxkl o
f(x)~{u ifixp1. (10 %)
(b) Based on (2), show that L”%ﬁ:%. (5 %)

2. {u) Solve the heat cquation given by

dut _Cza‘*u

“é? = "é;? (cis real]

for a finite bar at length of 27 with the initial condition u(x, 0) = f(x)where

4 if d<x<n,
= 15 %
A {Eﬁ—x if wax<2m. (1529
(b) Obtain the steady-state solution of u, : (528
-~
3. Find the general solution ¥ for a coupled first-order system given by y'=Ay+ gez" where /E’Q_
7%
0 ; 3
' [y,
y:[y'lé;], A:{l D} and g=[ 3] . (15 %) :.j;__g-
¥: - r"j
4.  Solve the second-order differential equation for y(#) (£ 2 0} using Laplace transforat: ' j! % I
yr@’y=0,  p0=A43y0)=B o
where @, A and B are veal {ail not zero). (15 %a)

5. Transform the quadratic form =17 =30x,x, +17x; =128 to the principal axes in
the y,y.-coordinates and geometricatly show the rotation angle between the original axes

in the x x,-coordinates and the principal axes. {15 25)
6. Show that the inverse A" (if exists) has the eigenvalues of 1/4,,- - 174,

where 4, -+, A, are eigenvalues of the nxn matrix A. (19 %)
7. TForacloud in the sky, the local time change rate 1s given by

dp
RN, v A .
. P .

where p is the cloud density and ¥ is a three-dimensional wind vector.

Show that the total mass of the cloud must be conserved al any time.

(Hint: Apply Gauss divergence theorem) {10 %)



