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Answer all questions. Each question carries 20 marks. 
 
1. (a) Prove that  is the general solution of L(x(t)) = d(t) on I where xp(t) is any 

particular solution of L(x(t)) = d(t) and xh(t) is the general solution of  the homogeneous equation 
L(x(t)) = 0.       (5) 

 
(OR) 

 
(b) Prove that x = ct2 + t + 3, t ≥ 0, is a solution of .   (5) 

 
(c) Prove that , where u, v are twice differentiable 

functions and a0, a1 are continuous on I. Also deduce Abel’s formula.    
                 (15) 

(OR) 
 

(d) By the method of variation of parameters, find the general solution of .  

      (15) 
 

2. (a) i) Find the indicial equation of  .    (5) 

 
(OR) 

(b) Whenever n is an integer, positive or negative, show that .   
                   (5) 

 (c) Solve by Frobenius method, .                        (15) 

 
(OR) 

 

 (d) Solve the Legendre’s equation, .                 (15) 

 
3. (a) Show that the explicit expression for the legendre polynomials (1)  and (2) 

.         (5) 

 
(OR) 

 
 (b) Show that F ( 1; p; p; x ) = 1/ (1 – x ).      (5) 



  

 
(c) State and prove Rodriguez’s Formula and find the value of .   

                   (15) 
 

(OR) 
 

(d) Solve the Bessel’s equation,               (15) 

 
4. (a) Prove that all the eigen values of Strum - Liouville problem are real.  (5) 
 

(OR) 
 

(b) Find the eigen values and eigen functions of .   
         (5) 
 

(c) State and prove Picard’s theorem for initial value problem.                      (15) 
 

(OR) 
 

(d) State Green’s function. Prove that  is a solution of L(x(t)) + f(t) = 0, a ≤ t ≤ b  if and only if 

.  (15) 

5. (a) Prove that the null solution of the system  is asymptotically stable if and only if 

 as .                  (5) 

(OR) 
(b) Let a function V(t, x) exist such that V(t, 0) = 0 for t ∈ I, V(t, x) is bounded, first order partial 

derivatives of V with respect to xi(i = 1, 2 … n) are continuous on I × Sρ, V(t, x)is positive definite 
and . Prove that  is stable.     
      (5) 

 
(c) Discuss the stability of autonomous systems.                (15) 

(OR) 
(d) By Lyapunov direct method, discuss the stability of .             (15) 
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