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Part I {Ordinary Differential Equation and Laplace Transform)

1.Solve the linear differential equation
(14K chy-dx) = 2xy dx (17%)

2, Bolve the ordinary differential equation
-_Fl-l_|_}. =3Er X {]T%}

3.Using the Laplace transform, solve the following problem
Fio=t if0=<t<2and Fii) =2if2=t
find the L{Fith} (17%)
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4. () Evaluate [P.Pds, Faic+p [ 350], Cthecirele 2%+ =1, z=0,
5

arienled clockwise. Why can Stoke’s theorem not be applied?
(2} Evalume HF-M.-! by the divergence theorem. F=|L 11| |

S:x'+y' +dz" =4, 20,

5. FProve the following formulas.
(I il 7= divF 279
(2) div[f Pg)-dirlgVr)= /g - gV s

6. An clastc membrane in the x5 -pline with bousdary cincle 1’ +x =1 is stretched
so that a point P:{.r,lx,} Eoes over imio the point Q.‘[_'p,_ ].';] Eiven by
¥ L I S ¥ =5, #3n,
= =dAr= H 3
g [y,,] [3 51:,] MUCOMIOATR v =2z 43x,
Find the principal directions, that is, the directions of the position wector x of P for

whisch the direction of the position vectar p of £ & the same or exactly opposite. Whas
shape does the boandary circle take ander this deformation?



TH2UR%E: (Fourier Analysis and Partial Differential Equations)  Cict. 2002
7. Let us assume thad ffx) is a periodic function of persod Zr and is integrated over g

period. Let us further assume that /) can be represented by a trigonometric serfes,
(17%)

Flx) = + 3 (o, cosmx + b, sin )
A=l

Also, we have the so-called Euler formulas,
| .
a, = E[r;{:}ah-

8= [finicsmds  n=12,
ol

S hsin rxde w2 e

i ™

gl
o

These aumbers are called the Fourier coefficients of fi).
Here ks the question: The periodic function ffx) is shown in Fig 1 and the formula is,

fixy=k if f<x=< &
Fixy= -k if -x <x<@ and flx+28) = f(x)

iz

‘ i

Fig. 1 The given function ffx) {Periodic square wave)

Flease find the following questicns:
{2) Find the Fourier coelicient of the periodic function /)
(h) Plexse brielly draw the first three partial sums of the correspending Fourier

SErNCs.



B. Please find solutions wiph of the following partial differential equations.  (17%)

(a) Bolve the partial differendial equation &, = -u,,

ik} Find s soluiion wi, p) of the partial differential equation B, =W

9, The general expression of the Foures transform of i) 15 i the falkesag: (17%)

. 1 = el
fiwy=—= [fix)e™a

VAR
Plense explain the following question and find the Fourier transform of the
folkrwing fimetion Fix)

fal What are the differences of the Fourier transform amd Discrede Fourier
transfiorm (DFT) * And, why did we need w learn them ?

(by  Plesse find the: Fowrier transform of i)
fx)=-11f a=<x=<0,
f{x)= 1if 0=<x=<a and
fxd =0 atherwise.



