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 Mathematics, Paper: 5001 Integral Transforms
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Seat No.:
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(2)	 This	question	paper	contains	five	questions.
(3) Each Question is of 20 Marks.
(4) Figure to the right indicates marks of the questions.
(5) Follow usual notation

Q.1
	 (a)	 State	and	prove	convolution	Theorem	for	Fourier	transform.	 08
	 (b)	 Prove	that	F[f(n) (x)] = (is)n F(s)  06

 (c) Show that :F e s
a s
s2

s
ax

2 2r
=

+
-6 @   06

OR
Q.1	 (d)	 State	and	prove	Fourier	Integral	theorem. 08

 (e) Find [
(

: ]
x a x

s
1F 2 2s
+

 06

 (f) Find    ( ) ( )F f s where f s s e1
c s s

n as=- - - -6 @  06
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Q. 2	 (a)	 State	and	prove	inversion	formula	for	Fourier	sine	transform.	 08

 (b) Find Fourier cosine transform of f(x) = e
x
2

2

  06
	 (c)	 Evaluate	Fc

*[f(x) : p]  where f(x)  = 1 for x ,0
2

!
r` j  06

  and f(x) = -1 for x ,
2

!
r
r-` j

OR
Q. 2 
	 (d)	 In	usual	notations	prove	that:	 	 	 08
  Fc*[f " (x) : p] = -p2 fc *(p)-f * (0) + (-1)P f * (π)
	 	 And	hence	derive	formula	for	Fc

*[ f (4) (x) : p]

 (e) Find f(x) if its Fourier cosine transform is: 
s1
1
2+

 06

 (f) Find Fourier Transform of f(x) = 
if x
x if x

0 1
1 11

$
-$  06

Q. 3	 (a)	 Define	Laplace	Transform.	 08
	 	 State	and	prove	the	following	properties	for	Laplace	transform:
  (i) Second Shifting property
	 	 (ii)	 Linearity	Property

	 (b)	 Prove	that		 ( )sin
t
t

s
1L ta n 1= -; E and	hence	find	 ( )sin

t
atL; E. 

06

	 	 Does	Laplace	transform	of		 ( )cos
t
at exist?

	 (c)	 Find	L[erf t^ h]	and	hence	deduce	L	
( )

2 1
4

3 8terf s s
s

/2 3 2=
+
+^ h6 @   

06
OR

Q. 3 
	 (d)	 Define	exponential	integral	function	and	derive	it’s	Laplace	transform					08

	 (e)	 Prove	that:	 / ( ) ( )tan sin sinhs t t2
2L t

1 1 2 =- - ^ h6 @  06

	 (f)	 Using	Laplace	transform,	prove	that:	 06

  (i) ( )sinte t dt
50
3t3

0

=
3
-#

  (ii) ( )sint e t dt 0t3

0

=
3

-#

Q. 4 (a)	 Using	Laplace	transform,	prove	that:	 ( )cos x dx
2
1
2

2

0

r=
3

#  
08

	 (b)	 Using	convolution	theorem,	find	inverse	Laplace	Transforms	of:														06
  (i)  

s s a
1

2 2 2-^ h
  and  (ii) 

( )s s 1
1
-

http://www.vnsguonline.com

http://www.vnsguonline.com


RAN-2391 ] [ 3 ] [ 80 ]

	 (iii)	 Using	Laplace	transform	solve:	
( )

( )

t u

F u
du t t/

t

0

1 3
2

-
= +#  

06
OR

Q. 4	 (d)	 If	L[f(t)]	=	f(s)	then	prove	that	 ( ) ( )
t
f t f x dx
1L

s

=
3

8 B #  
08

	 	 Provided		lim
t
1 f (t)

t 0"
exist.

	 (e)	 Prove	that	 [ ]L
s s s s

s
2 2 2 2 2

11
2 2- + + +

=-

^ ^h h
 sin(t). sinh(t) 

06
  
	 (f)	 Using	Laplace	Transform,	Solve:	y" –4y' + 3y = f(t); y(0)=1 and y'(0)=0 06

Q. 5  Attempt any TWO
	 (a)	 The	temperature	u	in	semi-infinite	rod	is	determined	by	 10

  
t
u
k
x
u
2

2

2
2

2
2 ;

  Subject to the conditions:

	 	 (i)		u	=	0	when	t	=	0	,	x	>	0;

  (ii) ux = μ when x = 0

	 	 (iii)	Potential	derivative	of	u	→0	as	x	→∞.

  Determine the temperature formula.

	 (b)	 Using	finite	Fourier	transform	solve:	 ; (0,6), 0
t
V

x
V x t2

2

2
2

2
2 2!=  10

  Subject to the boundary conditions: Vx	(0,t)=Vx	(6,t)	=	0	and	V(x,0)=2x

	 (c)	 Using	Laplace	transform	solve:	
t
y

x

y
2 2

2

2
2

2

2
=   10

  
	 	 if		y(0,t)=0=	y(5,t)	and	y(x,0)=10	sin	(4πx)
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