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PART A

Qf A periodic fimction /(.r) is defined by

-.. ll , -l(x<0./(t'=lt-r, o.r. t.

and f(x) = f(x +2).

(a) Sketch the graph of /(t) over -3 < t < 3 .

(2 marks)

(b) Show that the Fourier coefficients corresponding to /(.r) are

(15 marks)

(c) Write the Fourier series of /(r) by giving your answers for the firs1

three nonzero terms of a. wtd b, .

(3 ma*s)

Q2 A uniform string oflength t is fastened at both of its ends r= 0 and ; =2. The saing is set

oscillating with initial velocity given as
g(x)= x' 03x<tt

and initial state of the srring is defined by

f(t) = x(2- x)' o< x <tr '
By applying the wave equation, 4,, = 4zo , the subsequeDt displacement ofthe string is

a1a.r1 = | [,{" cos2zr + B, sin 2ar]sin ru.

(a) write down
(D the initial conditions and

(2 marks)

(iD lhe boundary conditioDs ofthe given problem.
(2 marks)

(b) Using the fact that
2t, 1r'A,=|J, "f trlrtn ^ 4t 

^6 
6. =- ) 

" 
zlx)sintu d '

find ,4, and -B,.
(16 marks)



PART B

Q3 (a)
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Show that

O (2x+ycos(x))dx+(xcos(ry))d/=0
is an exact differentialequation and then find its solution.

(ii)
is homogeneous and then find its solution.

( l4 marks)

The total population of Malaysi4 according lo Census 2000, was 23 .27 million in the
year 2000 compared to 18.38 million in the yeot 1991. Census 2000 revealed that an

average annual population gro*th rate over the 1991 - 2000 periods was similar to
that of the 1980 1991. Find the number of people living in Malaysia in 1980.

Assume that the rate of population growth, /'(t) is related to the population size,

y(r) by the following differential equation

Y'(t) = kY(t)

where*isaconstant.
(Hint: assume that , = 0 in the year 1980)

(6 marks)

Solve the differential equation

Y"-Y'=x'

Find the general solution of

Y" -4Y'+4Y=4

(8 marks)

( 12 marks)

'ay,yar-,{i:la"=o

(b)

(aJ

(b)

Q4
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. Q5 (a) Find the Laplace transform for each ofthe following function:

(D /(r)=[l-2cosr]'?.
(iD,r(r)=(e'+r)costr(;r).
(iiD f@= 6(t -+)-t46(t -2).

( l3 maiks)

(b) The unit step finction is defined by

H(t-.,=)?' o<t.<a

Il, t>.i.
(D Sketch the firnction f(t)=t H(t-3).
(ii) Find the Laplace transform for /(r) = t F1(t - 3) .

(7 marks)

Q6 (a) Use the convolution theorem !o find the inverse Laplace transform for
I

s'(J'+l)
(8 ma*s)

(b) Solve the boundary value problem

Y' + Y = 5(t -t )ru, Y(0')=0, Y( ='r'
(Hint: Use the result obtained in QuBtion 6(t)).

( l2 marks)

-END OF QUESTION.
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FINAL EXAMINATTON

Formulae
Chrracterhtic Equrtion and Generel Solution

Case Roots of the characteristic Eauation General Solution

I

2

3

m, urd m2 ; real and distinct

mt=m2=m;realandequal

n=a!i0 ; imaginary

y=Ae' +6e'

y =(A+ Bx)e"

y = e"' (AcDs ft + Bsin h)

Psrticulrr Integrsl ol ay" + by' + cy = f(x) : Method of Undetcrmined Coeflicients

JQ) Yt{x)

P^(x) = A"x" + '+ Ai+ Ao x'(B.x'+.+4x+Bo)

Ce"' x'(Pe"')

C@sPx or Csinfu t'(pcasBx+qsin Pr)

Particular Integnl oI ay" + by' + cy = f (x) : Method of Vrriation of Prrsmeters

Wronskian Paiameter Solution

rt Yz

v7
,,=1r,#') *, ,,=[r'#,, * Ye =\Yt+u2Y2




