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Answer five questions, taking one from each unit.

UNITH
n n dn
1. (a) If L{F (1)} = f(9),thenprove that L{t"F(t)} =(-1) e f(s)
S
wheren=1,2,3, .... 5
_t .
(b) Show that | ~e sty T 5
ot 4
(c) Evaluate using convolution theorem £ _ 4
(s+3)(s-1)
2. (a) Solve the simultaneous ordinary differential equation using Laplace
Y'+Z"=t , .
transform _, _ o subject to the conditions Y(0) =3,
Y'(0)=-2, Z(0)=0 5
, , 1-x, if [X<1
(b) Find the Fourier transform of f (X) = . 4
0, if|x>1
Using Parseval’s identi h rx—zdhﬁ 5
(c) Using Parseval’s identity, prove that | < +1)° 4



UNITHI
3. (a) Verifythat @(X)=sin (%Xj is a solution of the integral equation

=2+ [ k(xtyo(tdt where
90 =2+ k(x D)o
lx(2—t), 0<x<t
K(x,t) =
Et(z—x), t<x<1

(b) Obtain Fredholm integral equation corresponding to the boundary

2
value problems

Y+7LY:X:Y(O):0,Y,(1):O 4

X2
(c) Solve the integral equation @(X) =1+ X+ on (X—t)p(t)dt by

successive approximation method. 6

4. (a) Solve the Fredholm integral equation @(X) = X —x* + 2J‘0X 4to(t)at

by using the method of successive substitution. 4
(b) Solve the integral equation: 5%2=10

i oxX)— kfﬂ(xoost +1%sin X+ cos Xsint)@(t)dt = x
(i) @(x)— kj‘f sin Xcost@(t)dt = sin X

UNITHII
5. (a) Using Laplace transform solve the integral equation
(p(X)=cosX—X—2+I0X(t—X)(p(t)dt 5

(b) Find the resolvent kernel using Fredholm determinant
k(x,t) = X’t — xt* and hence solve the integral equation

0(X)— A j;(xzt—xtz)(p(t)dt -1 5



(c) Show that the integral equation @(X)— ?»j:n sin Xcost @(t)dt =0

has no eigen value and eigen function. 4
6. (a) Findthe characteristic number and eigen function of the homogenous
integral equation Q(X)— kjon K(x, t)p(t)dt =0, where

K(x.t) = X(t-1), 0<x<t
T lt(x=1), t<x<l

(b) Inahomogeneous Fredholm integral equation with symmetric kernel,
prove that every pair of eigen function corresponding to different

7

eigen values is orthogonal. 7
UNITHV
7. (a) Prove that (1+{4t})*(1+2{cos2t —sin2t}) =1+{2} 5
(b) Show that I’ {nzte‘m} , where | = integral operator. 3
Calculate the value of oS+ here s=differential
(c) Calculate the value o (5151 25¢5) , where s=differentia
operator. 3
S _
(d) Show that A& =SIME=COSt _ iy 3
{sint}
8. (a) Provethat 3x2=6
(1) d(x—a)=d(a—Xx)
i) f(x)0(x—a)= f(a)d(x—a)
(b) Show that lir% S 2naXJ is a Dirac delta function. 4
a— na

(c¢) Find the Fourier and Laplace transforms of Dirac delta function 4

UNIT-V

9. (a) Definearegular Sturm-Liouville problem. Rewrite the Bessel’s
equation X’y”+ Xy’ +(AX> —n*)y = 0 in Sturm-Liouville form.
1+2=3

-3-



(b) Find the eigen value and function of the Sturm-Liouville problem 5
Yy +Ay=0,0<x<L

y(0)=0,y(L)=0

(c) Express the function f(X)=1 as the eigen function series of the given
Sturm-Liouville problem.

6
Yy +Ay=0,0<x<L
y(0)=0,hy(L)+y'(L)=0,h>0

10. (a) Find the Green’s function for the boundary value problem

7
Yy —k’y=0,k#0
y(0)=y(1)=0
(b) Using Green’s function solve the boundary value problem 7
y'+y=X

vl El=
L




