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Q.3. Explain principle of least action.      
OR 

Write some properties of generating functions.  
 

Q.4. Explain Lagrange Brackets.    
OR 

Explain canonical character of Poisson brackets.      
 

SECTION ‘C’ 
Long Answer questions (Word limit 400-450 words.) 

 
Q.1. Derive Hamilton- Jacobi Equations.   

OR 
State and prove Local Existence Theorem.  
 

Q.2. Using stationary phase method solve the wave equation.     
OR 

Explain real analytic functions and majorants.  
 
Q.3. Explain Poincare Cartan Integral Invariant.   

OR 
Derive Whittaker’s equations.  
 

Q.4. Explain methods of separation of variables for finding a complete 
solution of the Hamilton-Jacobi equation.   

OR 
Explain the canonical character of a transformation.  
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 SECTION ‘A’ 

MCQ (Multiple choice questions) 
1. A complete integral of the PDE ݔ. ݑܦ + (ݑܦ)݂ =   is ݑ

(a) (ݔ)ݑ = ݔ + ݔ)        (ܽ)݂ ∈ ܷ)  
(b) ݔ)ݑ, ܽ) = ݔܽ + ݔ)  (ܽ)݂ ∈ ܷ) 
(c) ݔ)ݑ, ܽ) = ݔ + ݔ)   (ݔܽ)݂ ∈ ܷ) 
(d) (ݔ)ݑ = ݔܽ + ݔ)     (ݔܽ)݂ ∈ ܷ) 

2. The Hamiltonian corresponding to the Lagrangian ݍ)ܮ, (ݔ =
 =ݔ ,݌ܪ is ݏ݅ ݔ߶−12݉݃2
(a) ଵ

ଶ௠ |݌| + ଵ (b)     (ݔ)∅
ଶ௠ ଶ|݌| +  (ݔ݌)∅

(c) ଵ
ଶ௠ ଶ|݌| + |ଶ݌| (d)    (ݔ)∅ +  (ݔ݌)∅

૝ × ૚૙ = ૝૙

૛ × ૡ = ૚૟

P.T.O. 
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3. If (ݕ)ݒ = :ݓ ݁݉݋ݏ ݎ݋݂ (|ݕ|)ݓ ܴ → ܴ, ݎ = ′ ݀݊ܽ |ݕ| = ௗ

ௗ௥ ,   ℎ݁݊ݐ
ݒߙ + .ݕߚ ݒܦ + (ఊݒ)∆ = 0 reduce to  
(a) ݓߙ + ᇱݓݎߚ + ᇱᇱ(௥ݓ) + ௡ିଵ

௥ ᇱ(௥ݓ) = 0  
(b) ݓߙ + ᇱݓݎߚ + ᇱᇱ(ఊݓ) + ௡ିଵ

௥ ᇱ(௥ݓ) = 0  
(c) ݓ + ᇱݓݎߚ + ᇱᇱ(ఊݓ) + ௡ିଵ

௥ ᇱ(ఊݓ) = 0 
(d) ݓߙ + ᇱݓݎߚ + ᇱᇱ(ఊݓ) + ଵ

௥ ᇱ(ఊݓ) = 0  
 

4. If ݔ)∋ݑ, (ݐ = ݁೔೛೐(ೣ,೟)
∈ ,ݔ)∋ܽ ,(ݐ ݔ) ∈ ܴ௡, ݐ ≥ 0) is a solution of the 

wave equation ݑ௧௧ − ݑ∆ = 0, then ݌∈ is called -  
(a) amplitude   (b) phase 
(c) geometric optics  (d) all of these    
 

5. In the action ܹ = ׬ ௧భ,ݐ݀ܮ
௧బ  the term ݐ݀ܮ is called - 

(a) Hamilton’s energy  (b) Dimension of energy 
(c) Motional energy   (d) Elementary action   

 
6. Which of the following represent the Poincare- Cartan integral 

invariant?  
(a) ܫ = ∮ ቈ ∑݊

݅ = ݅ݍ ߜ ݅݌1 − ܫ ቉  (b)ݐߜܮ = ∮ ቈ ∑݊
݅ = ݅ݍ ߜ ݅݌1 −  ቉ݐߜܪ

(a)  ܫ = ∮ ቈ ∑݊
݅ = ݅ݍߜ ܮ1 − ܫ ቉        (d)ݐߜ ݅݌ = ∮ ቈ ∑݊

݅ = ݅݌ ߜ ݅ݍ1 −  ቉ݐߜܪ
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7. Equations ௗ௤௜
డ௧ = డ௞

డ௣ೕ , ௗ௣ೕ
ௗ௧ = − డ௞

డ௤ೕ
(݆ = 2, − − −, ݊) are known as - 

(a) Jacobi’s equations   (b) Lagrange’s equations  
(c) Whittaker’s equations  (d) None of these  

 
8. If ܵ(ݐ, ௜ݍ ,  ௜) is some complete integral of the Hamilton – Jacobiߙ

equation డ௦
డ௧ + ܪ ቀݐ, ௜ݍ , డ௦

డ௤೔ቁ = 0 , then the final equations of motion 
of a holonomic system with the given function H may be written in 
the form డ௦

డ௤೔ = ௜݌ , డ௦
డఈ೔ = ݅)௜ߚ = 1, − − −, ݊)  

where ߙ௜  ௜ are arbitrary constants. This is statement of whichߚ ݀݊ܽ 
of the following theorem -  
(a) Hamilton’s theorem (b) Jacobi’s theorem 
(c) Rouths theorem  (d) Lee Hwa Chungs’s theorem.  

 
SECTION ‘B’ 

Short Answer Type Questions (Word limit 200-250 words.) 
 

Q.1. Define Legendre Transform and prove convex quality of  
Hamiltonian and Lagrangian.  

OR 
Define Lipschitz continuity and weak solution of an IVP.  

 
Q.2. Explain Hodograph transform.   

OR 
Explain Homogenization.  

૝ × ૟ = ૛૝

P.T.O. 


