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SECTION—A   (5x2=10) 

ANSWER ALL THE QUESTIONS 

 

1. In  extremizing the functional  [ ( )]  ∫  (   ( )   ( ))  
 

 
 if F depends only on x 

and    , then write the Euler’s equation. 

2. Show that the diffracted rays form the surface of the cone. 

3. Find the kernel of the of the integral equation ∫
 ( )

√   
   √ 

 

 
. 

4. Reduce the initial value problem          ( )    into Volterra integral equation of 

the second kind. 

5. Define index of eigenvalue. 

 

                                             SECTION—B   (5x6=30) 

                                        ANSWER ANY FIVE QUESTIONS 

 

6. Using Bernstein theorem show that there exists an extremal through any two points with 

distinct abscissae for the functional   ∫      
(     )

 

 
   

7. Find the extremum of the functional ∫ (           )         ( )     ( )
  

  
 and 

the point (        ) moves over the fixed plane     . 

8. Show that  ( )      is the solution of the integral equation                                                                         

 ( )        ∫    (   ) ( )  
 

 
. 

9. Find the initial value problem corresponding to the integral equation 

  ( )    ∫  ( )  
 

 
 . 

10. Show that the in the integral equation   ( )   ∫             ( )  
 

 
 has no 

eigenfunctions. 

11. Reduce the initial value problem               ( )       ( )     into 

Volterra integral equation of the second kind. 

12. Find the shortest path from the point A(-2,3) to the point (2,3) located in the region 

    . 

..2 
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SECTION—C  (3x20=60) 

ANSWER ANY THREE QUESTIONS 

 

13. (a) Determine the shape of a solid of revolution moving in a flow of gas with least  

      resistance.                    

(b) Derive Euler-Poisson equation in testing the extremum of the functional depending on  

      higher-order derivatives. 

 

14. (a) Find the extremals with corner points of the functional  

       [ ( )]  ∫    (    )   

  
  .   

(b) Find the curve that extremizes the functional  [ ( )]  ∫  (      )  
  

  
 and passes  

      through the points  (     ) and (     ) , the curve must arrive at B only after  

      reflection from a given curve    ( )  

 

15. (a) Show that  ( )    (             ) is a solution of the integral equation                           

       ( )  (      )              ∫ [  (   )    

 
] ( )  .                                                                           

(b) Show that the function  ( )      (
  

 
) is a solution of the Fredholm integral equation    

        ( )  
  

 
∫  (   ) ( )   

 

 

 

 
, where  (   )  {

 (   )

 
           

 (   )

 
               

 

 

16. Obtain Fredholm integral equation of second kind corresponding to the boundary value 

problem  
   

           ( )      ( )   . Also recover the boundary value problem 

from the integral equation obtained. 

 

17. (a) Show that the homogeneous integral equation  ( )   ∫ ( √   √ ) ( )  
 

 
 does  

      not have real eigenvalues and eigen functions.                                                                                                      

(b) Find the eigenvalues and eigenfunctions  of the homogeneous integral equation                          

      ( )   ∫ (         

  
     ) ( )  . 
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