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Note: Answer any FIVE full questions, choosing at least ONE question from each MODULE. 

Module - 1 Marks 

1 a Evaluate (i)   
           

 
    (ii)                  06 

b 
If       

                    
                 

  ,              then show that          
 

  
      

  

 
  

07 

c Solve by using Laplace Transforms,  
   

   
  

  

  
                         07 

OR 

2 a Evaluate     
    

           
  06 

b Evaluate     
 

        
  by using convolution theorem. 07 

c 
Express       

                 
                 
                  

  in terms of unit step function and find its Laplace transform.   
07 

Module - 2 

3 a Obtain the Fourier Series for the function          in   –     . 06 

b Expand      
      

 
 as a Fourier Series in the interval        and hence deduce that  

  

  
 

 

  
 

 

   
 

   
 

   ----------. 

07 

c Express y as Fourier Series upto second harmonic given: 

 

x 0 60 120 180 240 300 

y 4 3 2 4 5 6 
 

07 

OR 

4 a Find the Half range sine series of       in the interval      . 06 

b Obtain the Fourier expansion of the function            in the interval     . 07 

c Obtain the Fourier expansion of y up to first harmonic given: 

 

x 0 1 2 3 4 5 

y 9 18 24 28 26 20 
 

07 

Module - 3 

5 a Find the  Fourier sine transform of        and hence evaluate  
      

      
 

 
     06 



b Find the infinite Fourier cosine transform of          ,      07 

c Find the inverse Z- Transform of  
      

           
 07 

OR 

6 a 
Find the Fourier transform of the function       

           

           
   . Hence evaluate  

    

 
   

 

 
 

06 

b Obtain the Z- Transform of                  07 

c Solve using Z- Transform            given that            07 

Module - 4 

7 a Solve           fo the following square mesh with boundary values as shown in the following 

figure   

  

06 

 b Solve numerically                Subject to the conditions                   
 

               by taking              . 

07 

 c Find the numerical solution of the parabolic equation 
   

    
  

  
  when                 and 

 

              by taking     find the values up to t = 5. 

07 

OR 

8 a Solve numerically the equation        Subject to the conditions                      and  

            ,      . Carryout computations for two levels taking h = 1/3 and k = 1/36. 

06 

b Solve the wave equation 
   

   
  

   

    Subject to                             and  

              by taking           up to four steps 

07 

c Solve the elliptic equation           fo the following square mesh with boundary values as 

shown. Find the first iterative values of               to the nearest integer. 

     

07 



Module - 5 

9 a 
Using Runge - Kutta method, solve 

   

      
  

  
 
 
               correct to four decimal  

places, using initial conditions                

06 

b Derive Euler’s equation in the standard form  
  

    
 

 

  
 
  

   
     07 

c Find the extremal of the functional               
  

  
    07 

OR 

10 a Given the differential equation  
   

       
  

  
 and following table of initial values 

 

x 1 1.1 1.2 1.3 

y 2 2.2156 2.4649 2.7514 

   2 2.3178 2.6725 3.0657 

 

Compute y(1.4) by applying Milne’s Predictor – Corrector formula. 

06 

b Prove that geodesics of a plane surface are straight lines. 07 

c Find the curves on which the functional       
 
        

 

 
 with        and        can be 

extremised. 

07 

 










































































































