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Instructions:  1. All questions have internal choices. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - 1 CO PO Marks 

 

1 
 

a) Evaluate ( ) cos3ti L e t t−  
 0

sin
( )

t te t
ii L t dt

t

− 
 
 
 .

 

 1 1 6 

 
 

b) Obtain the Laplace transform of a square wave function of period 

2𝑎 given by ( )
, 0

, 2

k t a
f t

k a t a

 
= 

−  
. 

 

1 
 

1 

 

7 

 c) Solve the initial value problem 2 8 0,y y y − − = (0) 3y = and 

(0) 6y =  by using Laplace transform. 

 

1 
 

1 

 

7 

  OR    
 
 

2 

 

a) Find the Laplace transform of 

3

1
.t

t

 
+ 

   

 1 1 6 

  

b) 

 

Evaluate (i) 1

2

3 7

2 3

s
L

s s

− + 
 

− − 
  (ii) 1

2

1 1

4 1 25
L

s s

−  
+ 

− − 
 1 1 7 

  
 

c) Express the function ( )

sin , 0

sin 2 , 2

sin 3 , 2

t t

f t t t

t t



 



 


=  
 

 in terms of unit 

step function and hence find its Laplace transform. 

1 1 7 

  UNIT - 2 
   

 

3 a) Obtain the complex Fourier series of the function ( ) a xf x e= over 

the interval ( , ) − .  

 

1 

 

1 

 

6 

 b) Obtain the Fourier series expansion for the periodic function

( )

4 3
1 0

3 2

4 3
1 0

3 2

x
x

f x
x

x


+ −  

= 
 −  


. 

1 1 7 

U.S.N.           



 

 

 c) The following table gives the variations of a periodic current A 

over a period T. Show that there is a constant part of 0.75amp in 

the current A and obtain the amplitude of the first harmonic. 

t(secs) 0 T/6 T/3 T/2 2T/3 5T/6 T 

A(amp) 1.98 1.30 1.05 1.30 -0.88 -0.25 1.98 
 

1 1 7 

  OR    

 

4 
 

a) Obtain the Fourier series expansion of 
( )

( )
2

x
f x

 −
= in 

x −    with ( )( 2 )f x f x+ = . 

  

6 

 b) Obtain the Fourier series expansion of the periodic function

( )( ) 2f x x l x= −  in ( )0,2 .l  

  7 

 c) Expand y as a Fourier series up to the first harmonic using the given 

data    
: 0 60 120 180 240 300 360

: 7.9 7.2 3.6 0.5 0.9 6.8 7.9

x

y
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  UNIT - 3 
   

5 a) Find the Fourier Transform of the function ( ) , 0.
a x

f x e a
−

=    
1 1 6 

 
 
 

b) Find the Fourier sine transform of  ( ) , 0.
a xe

f x a
x

−

=   
1 1 7 

 c) Using Fourier transform technique, solve the integral equation 

( ) ( )
0

1 , 0 1
cos

0, 1
f d

 
  



 −  
= 


 . 

1 1 7 

  OR 
  

 

6 a) Obtain the Fourier cosine and sine transforms of ( ) .a xf x e−=  
  6 

 b) Find the inverse Fourier transform of  𝐹(𝑠) = 𝑒−𝑠
2
. 

  7 

 c) By employing the convolution theorem, show that inverse Fourier 

transform of 
2

2
s

e
−

 is 
2 21

2

xe


− . Given that 

2
2

4
s

xe
F e



−
−  =

  
. 

  7 

  UNIT - 4 
   

7 a) Derive the three level finite difference formula to solve 

numerically the one dimensional wave equation 2
tt xxu c u= . 

1 1 6 

 b) Find the numerical solution of the parabolic equation  
t xxu u=  

under the conditions ( )0, 0,u t = ( )1, 0, 0u t t=   and 

( ),0 sin ,u x x=  0 1x   by taking 1/ 4h = and 1/ 96k =  using 

Schmidt explicit method up to two time levels. 

1 1 7 

 
 

c) Solve numerically 
2 2

2 2
4

u u

t x

 
=

 
 subject to the conditions

( )0, 0,u t = ( )4, 0,u t = ( ),0 0tu x = and ( ) ( ),0 4u x x x= −  by 

taking 1, 0.5h k= =  up to two time levels. 

 

1 

 

1 

 

7 

 
 

OR    



 

 

8 a) Derive the Bendre-Schmidt formula to solve numerically the one-

dimensional heat equation 2

t xxu c u= . 

  6 

 b) Solve the initial boundary value problem xxt uu = , at 002.0=t

under the conditions ( ) ( )tutu ,10,0 == and ( ) ( )xftu =,0 , 

10  x  using Schmidt method by taking 001.0,1.0 == kh , 

where ( )
( )




−


=

12/112

2/10,2

xx

xx
xf . 

  7 

 c) Find the numerical solution ( )txu ,  of hyperbolic equation 

xxtt uu = under the conditions ( ) ( ) 0,1,0,0 == tutu , ( ) 00, =xut  

and ( ),0 sinu x x= , ,10  x  by taking 4/1=h  and 5/1=k . 

Compute ( )txu ,  up to two time levels. 

  7 

  UNIT - 5 
   

9 a) A heavy cable hangs freely under gravity between two fixed 

points. Show that the shape of the cable is a Catenary. 

 

1 
 

1 

 

6 

 
 

b) Find the extremal of the functional 
2

1

2 2( 2 )

x

x

x

I y y ye dx= + + . 1 1 7 

 c) Solve 
2 1 0 12  with u 0n n nu u u n u+ ++ + = = = using Z-transform. 1 1 7 

  OR 
   

10 a) Derive the Euler’s equation in the form  
𝜕𝑓

𝜕𝑦
−

𝑑

𝑑𝑥
(
𝜕𝑓

𝜕𝑦′
) = 0. 1 1 6 

 
 

b) Show that the extremal of 
2

1

2(1 )

x

x

I y y dx= + is a parabola. 1 1 7 

 c) Solve 2 16 9 2n

n n ny y y+ ++ + =  with 
0 1 0y y= =  using Z-transform. 1 1 7 

 

                                                                ****** 


