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20MMAC05 Ordinary Differential Equations

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

1. If there exist two constants , not both zero, such that then
 the functions defined on an interval I are said to be _____  				
           a.  conjugates			              b. linearly dependent   			
           c.  linearly independent   			    d. bilinear  
	
     2. 	Two linearly independent solutions of are given by ____	
          a.  			                       b. 			
c.  			                       d.  		
     3.  The problem of finding the solution  which has prescribed values for it, and its first
     derivatives at some point  for is called the _____ problem. 			a. initial value		                       b. boundary value 
          c. fixed value	                                          d. constant value	       
     4. 	The characteristic polynomial of an annihilator of the function  is given by _____	a. 	                                          b. 		
          c.			                       d. 
     5. The equation   where is constant is called the _____ 
	a. Legendre equation		   	    b. Hermite equation			
          c. Chebyshev equation		     	    d. Bessel equation

     6. 	The Legendre polynomial is given by ______				
          a.   		    	                                 b.			
c.   	   	                                 d.  	
     7. 	The Euler equation has a _______ 
	a.  singular point at the origin                    b. regular singular point at the origin      
          c. singular point at 1                                d. regular singular point at 1  

    8. The series defined by Bessel functions of zero order of first and second kind  and  ____	a. converge for 			    b. diverge for 		
         c. converge for 			    d. diverge for     
  
    9.	A first order equation  where  is said to have _____ 
	a. the variables seperated			     b. the homogeneous solution 		
          c. positive solution			               d. the unique solution     
  
    10.	The equation is said to be exact in R if there exists a function   
   having continuous first partial derivatives in R such that  
          a.  			               b.			
          c. 			                         d.  
				                            
        Part B		                                   5 x 6 = 30
Answer ALL questions

11.a. State and prove the uniqueness theorem for the initial value problems for second order equations. 					
(or)
11.b. If  are two solutions of  of on an interval I containing, then prove that .  
				 							 
12.a. State and prove the existence theorem for the initial value problems for n-th order equations.  
(or)
12.b. State and prove the uniqueness theorem for the initial value problems for n-th order equations.  					 		
13.a. Prove that there are n linearly independent solutions of . 			
(or)
13.b. Show that the polynomial  satisfies the Legendre equation.										 	
14.a. Determine a basis for the solutions of Euler equation given by  where 						 
(or)
14.b. What is meant by a regular singular point? Show that the origin is not a regular singular point for the equation .                                                                      			 		
15.a. Solve the equation  .				 	                         
(or)
15.b. Show that the equation is exact and hence solve it. 											 

						    Part C                                           5 x 12 = 60
 Answer ALL questions

16.a. Let be any solution of on an interval I containing a point . Then, prove that, for all in I,   where
 , 						
(or)
16.b. Prove that the two solutions  of are linearly independent on an interval I if and only if 											 	
17.a. Let be continuous on an interval I, and let  be linearly independent solutions of on I. Prove that every solution  of can be written as
                                    
where  is a particular solutions of, and  are constants.  		
(or)
17.b. Obtain the solution of the equation  using annihilator method.	





								 
     18.a. If  are solutions of  on an interval I, then prove that they are linearly independent there if and only if 
                                         . 
(or)
 18.b. Obtain the solution of Legendre equation on |x| < 1.								 				
 19.a. Derive the solution of . 
										  
(or)
 19.b. Establish that the solution of the Bessel equation of order is given by 
                               where 
										 
 20.a. Let be two real-valued functions having continuous first partial derivatives on some rectangle  Then, prove that the equation
   is exact in if and only if    in   							                                         (or)
 20.b. Prove that a function is a solution of the initial value problem
   on an interval I if and only if it is a solution of the integral equation 
  on I.										 
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Seek and Ye Shall Find





