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ORDINARY DIFFERENTIAL EQUATIONS 

                                           SECTION – A           (10 X 1 = 10 MARKS)                                                         

ANSWER THE FOLLOWING QUESTIONS. 

MULTIPLE CHOICE QUESTIONS.     (K1) 
 

1_____ system is called a linear homogeneous system of the n th order. 

(a) )()(' ItxtAx                                               (b) )()( ItxtAxn      

(c) )()(' 1 ItnxtAx n                                           (d) )()(' ItxtAx n   

2.    ___ is called a Bessel function of order n of the first kind. 

        (a) Jy                  (b) Jx(n)                (c) Jn(x)                 (d) J0(x) 

3.  ____ is a regular singular point for 0)(')('')( 21  yxayxayYyL  

         (a) 0                   (b)  1                    (c)                (d) finite       

4.    A zero of a non trivial solution of )(,0)()'')(()( btaxtgxtpxL  is _________. 

       (a) Converges           (b) diverges           (c) isolated              (d) oscillated      

5.    221 )( xUxUxxU iiii   . This linear operator iU  is called ____    

       (a) Linearly independent             (b) Green’s formula 

      (c)  Boundary form                                                       (d) complementary boundary form      

ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES.   (K2)  

6.     Find the solution of homogeneous system Axx '  if n=1. 

7.     Define singularities. 

8.     Define non homogeneous linear systems. 

9.     Write any one fundamental result.         

10.   Write the adjoint boundary condition.         
  

SECTION – B        (5 X 3 = 15 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.       (K3)          

11.  a)   Prove that if 1  and 2 are two solutions of 0)( yL on an interval I containing a point 0x ,  

              then ))(,( 21 xW  )( 01 xxa
e

 ))(,( 021 xW  .                                                                                            

      (OR) 

        b)   Solve 033 ``̀  yyy  

 

12.   a)    Solve 0)(')(''2  yxbyxxayx  where a,b have convergent series expansions for   

                   0rx   

      (OR)      

         b)   Derive the indicial Polynomial for  0'
2

3
'')( 2  xyyxyxyL
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13.a)    Show that the equations the equation
yx
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 is exact and solve it. 

      (OR)  

     b)    Provw that   is a real-valued solution of )()( xg
dx

dy
yh   on the interval I containing a point  

           0x  iff  
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14.a)    Prove that if n ......,........., 21  be n linearly independent solutions of L(y)=0 on an interval I.     

             and nccc ......,........., 21 are any constants, then nnccc   ...............2211  is a solution.  

         

      (OR)  

      b)    Let  n ......,........., 21  be n  solutions of L(y)=0 on an interval I satisfying  

            ,1)( 0

)1(  xi

i ijxi

i  ,0)( 0

)1( . If   is any solution of L(y)=0 on I, Prove that 

            there are n constants nccc ......,........., 21  
such that  nnccc   ...............2211   

           

15.a)    Derive Green’s formula.         
         

      (OR) 

     b)    Derive Boundary from formula.        

     

                                                           SECTION – C        (5 X 5 = 25 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. (K4 (Or) K5) 
 

16. a)   Prove that  two solutions         and     
   of L(y)=o are linearly independent on an interval I  

         ,   iff                                  for all x in I. 

      (OR) 

           (b)   Let   be any solution of 0''')( 21  yayayyL on an interval I containing a point 0x .  

                  Then prove that for all x in I, 00 )()()( 00

xxkxxk
exxex


   where  

                  21
2

1
22

1,])(')([)( aakxxx    

 

      17. a)     Derive the Bessel function of zero order of the first kind. 

                (OR)  

             b)     Evaluated the basis for the Legendre equation  yxyyxyL )1('2'')1()( 2  0  

                    where α is a constant. 

 

      18. a)    State and prove Existence theorem.        

      (OR) 

              b)     State and prove uniqueness theorem. 

        

     19. a)    State and prove strum’s comparison theorem.       

      (OR)  

            b)    State and prove comparison theorem of Hille-Winter.  

 

     20.  a)    State and prove Strum-Liouville’s problem. 

                 (OR)  

            b)    State and prove Picard theorem.    
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