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Answer all questions. Each question carries 20 marks.
 
1. (a) Is 𝑐ଵ𝑡 + 𝑐ଶ𝑡ଶ + 𝑐ଷ𝑡ଷ, 𝑡 ≥ 0 a solution of 

(b) State and prove Abel’s formula
(c) Explain the method of variation of parameters

(d) Discuss the various solutions of the second order linear homogenous equation with constant 
coefficients. 

2. (a) State and prove Rodrigue’s Formula

(b) With usual notation, prove that (i) 

 (c) Solve by Frobenius method, 𝑥

 (d) Derive the orthogonality properties of the Legendre’s polynomial.
3. (a) Derive the generating function for Bessel’s function

 (b) When n is a non-zero integer, s
(c) State and prove the integral representation of

(d) Derive the recurrence relations for Bessel’s function.
4. (a) Using the method of successive approximations, solve the initial value
 𝑥ᇱ(𝑡) = −𝑥(𝑡), 𝑥(0) = 1,  𝑡 ≥

(b) For distinct parameters 𝜆 and 

problem such that [𝑝𝑊(𝑥, 𝑦)]

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

(d) Let G(t,s) be the Green’s function. Prove that 

only if 𝑥(𝑡) = ∫ 𝐺(𝑡, 𝑠)𝑓(𝑠)
௕

௔

5. (a) Explain asymptotically stable solution.

(b) Prove that the null solution of e
such that |𝜙(𝑡)| ≤ 𝑘, 𝑡 ≥ 𝑡଴. 

(c) Discuss the stability of the system 

(d) State and prove the fundamental theorems on the 
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Answer all questions. Each question carries 20 marks. 

a solution of 𝑡ଷ𝑥ᇱᇱᇱ − 3𝑡ଶ𝑥ᇱᇱ + 6𝑡𝑥ᇱ − 6𝑥 = 0?
(OR) 

State and prove Abel’s formula. 
the method of variation of parameters. 

(OR) 
Discuss the various solutions of the second order linear homogenous equation with constant 

 
’s Formula. 

(OR) 
With usual notation, prove that (i) 𝑃௟(1) = 1, (ii) 𝑃௟

ᇱ(1) = 𝑙(𝑙 + 1)/2. 

𝑥(1 − 𝑥)
ௗమ௬

ௗ௫మ
+ (1 − 𝑥)

ௗ௬

ௗ௫
− 𝑦 = 0. 

(OR) 
Derive the orthogonality properties of the Legendre’s polynomial. 
Derive the generating function for Bessel’s function. 

(OR) 
zero integer, show that 𝐽 ௡(𝑥) = (−1)௡𝐽௡(𝑥). 

ntegral representation of Bessel’s function. 
(OR) 

Derive the recurrence relations for Bessel’s function. 
Using the method of successive approximations, solve the initial value problem 

≥ 0. 
(OR) 

and 𝜇, let x and y be the corresponding solutions of the Sturm
)]஺

஻ = 0.  Prove that ∫ 𝑟(𝑠)𝑥(𝑠)𝑦(𝑠)𝑑𝑠 = 0
஻

஺
. 

Picard’s theorem for initial value problem. 
(OR) 

Green’s function. Prove that 𝑥(𝑡) is a solution of L(x(t))

( ) 𝑑𝑠. 
Explain asymptotically stable solution. 

(OR) 
Prove that the null solution of equation 𝑥′ = 𝐴(𝑡)𝑥is stable if and only if a positive constant 

 
the system 𝑥ᇱ = 𝐴𝑥by Lyapunov’s method. 

(OR) 
fundamental theorems on the stability of non-autonomous systems
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? (5) 

 (5) 
 (15) 

Discuss the various solutions of the second order linear homogenous equation with constant 
 (15) 

 (5) 

 (5) 

 (15) 

 (15) 
 (5) 

 (5) 
 (15) 

 (15) 
problem  

 (5) 

be the corresponding solutions of the Sturm-Liouville 

 (5) 
 (15) 

) + f(t) = 0,a ≤ t ≤ b if and 

 (15) 
 (5) 

is stable if and only if a positive constant k exists 
 (5) 

 (15) 

autonomous systems. (15) 


