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3 Hours      Total Marks: 80 

Note: (1) Question No. 1 is Compulsory. 

           (2) Answer any three questions from Q.2 to Q.6 

           (3) Figures to the right indicate full marks. 

Q1. 

a) Find the  eigen values of           if 























241

032

001

A  

5 

 b) Find the Fourier expansion of  ( )             5 

 
c) 

Find  a , b , c, d if   ( )                (           )  is 

analytic. 

5 

 d) Find  [        ] 5 

    

Q2. 

a) 

Evaluate the following Integral using Laplace Transforms. 

  ∫
         

 

 

 

   

6 

 
b) Determine the Fourier Series 

2

2
)( 







 


x
xf


  over  2,0 . 

6 

 
c) 

Prove that                      is harmonic and find its 

harmonic conjugate. 

8 

    

Q3. 

a) 

Solve  
   

   
   

  

  
    by Bender-Schmidt method subjected to the 

conditions  (   )      (   )     (   )      taking h =0.25,  

     , upto    . 

6 

 b) Determine the analytic function  ( )       where          . 6 

 

c) 
Determine the Inverse Laplace Transform of  i) 

134

2
2 



ss

s
 

                                                                        ii)       (  )        

4 

4 
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Q4. 

a) 

i) If  
4

)(
2 


ss

s
tfL  , find  )2(2 tfeL t  

ii) Find   (        )                                                                                       

3 

 

3 

 b) Determine the Inverse Laplace Transform of    [
     

(   ) 
] 6 

 

c) 
                [

   
   
   

] diagonalizable? If so find the diagonal 

form of A and transforming matrix of A. 

8 

    

Q5. 

a) Find the Eigen value and the eigen vector of  A= 





















322

612

021

 

6 

 
b) 

Find Inverse Laplace transform of   
    

(   )(    )
  using partial fraction 

method. 

6 

 

c) 

Solve 
   

   
 
  

  
    by Crank-Nicholson simplified formula, where  

 (   )     (   )      (   )   
 

  
 (16 - x

2
) , find          

                           taking     . 

8 

    

Q6. a) Find analytic function f(z) whose imaginary part is                  6 

 
b) Find the Laplace Transform of  ( )  

t

btat coscos 
 

6 

 

c) 
Determine the Fourier Series for  ( )  {

  
 

  
       

 

  
        

}  

over  [    ] 
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