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1. Answer any four of the following questions:                        2 × 4 

(a) Write the shifting property of Laplace Transform of a function.                             

(b) What is Singular Integral Equation? Give an example.     

(c) What is the nature of the integral equation 
1

( ) ( )
( )

b

a
f x t dt

x t a
=

− . 

(d) Define eigen value and eigen vector of an Integral equation.                                    

(e) Let 𝑓(𝑥) be a solution of ∫ 𝑒𝑥−𝑡𝑓(𝑡)𝑑𝑡 = 𝑥, 𝑥 > 0.
𝑥

0
 Then 𝑓(1) =?                            

(f) Define the wavelet function and analyse the parameters involving in it.                

2.   Answer any four of the following questions:                           8 × 4 

(a) Show that the Integral equation   𝑦(𝑥) = 𝑓(𝑥) +
1

𝜋
∫ sin(𝑥 + 𝑡)

𝜋

0
𝑦(𝑡)𝑑𝑡 possess infinite 

number of solutions when 𝑓(𝑥) = 1 but possess no solution for 𝑓(𝑥) = 𝑥.               8 

(b) (i) Show that ∫ (∫ 𝑓(𝑢)𝑑𝑢
𝑣

0
)𝑑𝑣

𝑡

0
= 𝐿−1 {

𝐹(𝑃)

𝑃2
}. 

  (ii) Solve the ODE 𝑦"(𝑡) − 3𝑦′(𝑡) + 2𝑦(𝑡) = 4𝑒2𝑡 by using Laplace Transform, given 

y(0) = −3 , y’(0) = 5.                                                                                               4 + 4 

(c) State Bromnich’s Integral formula. Find 𝐿−1{
𝑝

(𝑝+1)3(𝑝−1)2
}  by using complex inversion 

formula.                    2 + 6 

(d) (i) Using residue theorem find f(x) where Laplace transform 
( )( )2

( )
2 4

p
F p

p p
=

− +
. 

 (ii) Find the resolvent kernel and using this solve the integral equation  

       

1

0

( ) ( ) ( )x x t x t dt = + − .

                                              4 + 4

 

(e) (i) Find the eigen value and eigen functions of the integral equation 

2

0

( ) ( ) ( )x Sin x t t dt



  = + . 



 

 

(ii) Find the solution of the equation 
2

2

2

u u
a

t x

 
=

 
0, 0x t  which remains 

bounded for 0x  and following initial and bounded conditions

( ,0) 0, (0, ) ( )u x u t f t= = .                                                                       4 + 4 

(f) State and prove Parseval’s identity on Fourier transform. Use generalization of 

Parseval’s relation to show that 
( )( ) ( )2 2 2 2

, , 0
dx

a b
ab a bx a x b



−
= 

++ +
 .                    8 

 

 


