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PART A

Ql A periodic tunction f (x) is defined by

. [L -l<r(00
f(x) -1 :r'\ 

14, 0<x<1.
and

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

(a) Sketch the graph of f (x) over - 3 < x <3.
(3 marks)

(b) Calculate the Fourier coefficients, ao and a,.
(8 marks)

(c) Show that the Fourier coefficient, bn coffesponding to f (x) is given by

bn =1t, _ cos wrl.wT 
(6 marks)

(d) Hence, obtain the corresponding Fourier series of f (x) .

(3 marks)

e2 Auniformstringoflengthzrisfastenedatbothofitsends.r=0 and x=n.Thestringis

oscillating with initial velocity given as 
ft(x,0) = g(x) = 0 and the initial state of the

stringisgivenby u(x,0)- f(x)-2+x, 0<x <n -

This is a wave problem given bY,

Ozu Ozu

#-#, 0<x<n, t>0.

The series solution of this problem is,

u(x, t) = f. {". 
*(ry] * r.,"(ry)i*"[+)

(a) Write

(i) the value of the physical constant c,

(ii) the initial conditions,
(iiD the boundary conditions of the given problem.

(8 marks)



BDA 14103 / BWM rc203 / BSM 1923

(b) By using
2', n. 2 Tan=alf@ sin(ru)dx,and bn= p 

Jg(r)sin(nx)dx
7T o flTTC x

determine an and bn .

(c) Hence, write the particular solution u(x,t).

(10 marks)

(2 marks)

PART B

Q3 (a) Given ! = e'sinx. Show that #-, *+2y -$ .

(4 marks)

(b) Solve the differential equation by using the method of integrating factor.

*dY -v=x
dx

(4 marks)

(c) By using a substitution of ! : vx, and + =, * *!, find the solution of' dx dx'

Y' - 
x2 + Y2 

, given -Y(l) = l'
ry

(6 marks)

(d) Solve the following first order differential equation by using the appropriate method.

(x + sin y)dx + (xcosy -2y)dy - 0.

(6 marks)
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Q4 (a) Find the particular solution for the second order differential equation

Y'+2Y'-8-Y=0, ./(0)=5, y'(0)=-12.
(6 marks)

(b) Find the general solution for the second order differential equation

Y' +2Y' + 5Y = x' -1.

by using the undetermined coeffrcient method. (7 marks)

(c) Given a non-homogeneous second order differential equation

y'-6y'+9y - xet' .

Find the general solution for the equation by using variation of parameters method.

(7 marks)

Q5 (a) Find the following transforms.

(i) L{(r-e-')'},

(ii) ,'{F#h}

(b) Consider the function

l"', 0<t <2,
f(t)-1"It-2, t>2.

(12 marks)

(i) Write the function /(x) in the form of unit step function.

(iD Then, find the Laplace transform of f (t) .

(8 marks)
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It, ocr<3,
Q6 (a) Given f(t'1 -),2, 3<t<5,

I

L-1, t>5.

(i) Sketch the graph ot f (t).
(iD Write f (t)in unit step tunction.
(iD Theru find the Laplace Transform of f (t) .

(12 marks)

(b) By using Laplace transformo solve

Yo -6Y'+8Y - 2, Y(0) = 0 and ./'(0) = 0.
(8 marks)

- Er\D OF QUESTTON -
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FORMT]LA

Second-order Differential Eq uation
The roots of characteristic equation and the general solution for differential equation
qy'+by'+c!=0.

Characteristic equationi om' + bm* c - 0.

Case The roots of characteristic equation General solution
I Real and different roots: m, and m2 !=Aery'+Bery
2. Real and equal roots: ffi = frr = ffi2 y-(A+Bx)e^
3. Complex roots: ffir = a + p i, ffi2 = a - P i !=e*(lcos fu+Bsinfu)

The method of undetermined coefficients
For non-homogeneous second order differential equation cy' + by' + cy = f (x), the particular

solution is given by y o@) :

f (x) to@)

1@) = Anx' + An-rx"-t +"' + Arx+ ^4o x'(Bnx" + Bn-rxn-t +.-- +Brx+4)

Ceot x'(Peo')
C cos px or C sin px x" (P cos Fx + Qsin Bx)

1(x)""' x'(8,x" + Bn-rx"-t +--- + Brx+ Bo)eo'

( cos Bxp,(x) 
{rin B,

x' (Bnx" + B,-rxn-t +... + Brx+ 4) cos Bx +

x'(Cnx" +Cn-rx'-t +"' +Crx+Cr) sin Bx

ceo, {cos 
Fx

[sin Bx

x'eo' (Pcos Fx+Qsn Bx)

. -- (cos Bx
P (xle*^

u \' 
lsinBx

x' (Brx" + Bn-rxn-t +. .. + Brx + Bo)eo' cos Bx +

x' (C nx" + C n-rxn-t +... + Crx + Co)e"' sin px

Note : r is the least non-negative integer (r: 0, l, or 2) which determine such that there is no

terms in particular integral l r(x) corresponds to the complementary function y"(x) .

The method of variation of parameters

If the solution of the homogeneous equation oyo +by'+c! =0 is !" = Ay, + By, then the

particular solution for ay' + by' * cy - /(x) is

I = tUr *Wz,

. tvrf(x) 
dx+ A, o _ [NQ_dx+B and w _lrr, v,l ,

where u - - It o, --. --. J aw V; 
'r;l= tJ'z - trri.
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Fourier Series

Laplace Transform

c{f (t)} = f fQ)e-"dt - F(s)

f (t) F(s) f (t) r(s)
A I

s
H(t - a) e-as

,s

eo'
I

s-Q f (t - a)H(t - a) e-^F(s)

sin a/
a

s- +a-
6(t - a) -atJe

cosot
.s

s'+o' f (t)6(t - a) e-^ f (a)

sinh cl
a

S- _Q- lro>stt -u\du F(s).G(s)

cosh al
s

))s- -a-
v(t) r(s)

t', fl=lr2r3r..
n!

F y'(t) sl(s) - y(0)

e"'f (t) F(s - a) y'(t) s'f1s;-sy(O)-y'(0)

{f(t), n=1,2,3,.. (-r). #rrn

Fourier series expansion of periodic
function with period 2I

f (*) = )^+ t o, *"ff *fn,sinff
where

oo=+l:,r@) dx

an=il:rf@)cosff dx

bn=|t!r/(x)sin ff a'

Fourier half-range series expansion

- I g wu g, .ww
J @) = 

roo 
* 

loo^cos , 
* 
Ao,t* z

where

ao=itr r(i e
0n:it: f@)cosffe

b,=it: r@)sinff ax




