
(1) 
 

                                                                                               1                                                                               07/PG/IS/MTM/105/20 
 

Total pages -  02                                                                                                                                                                                               07/PG/IS/MTM/105/20  

M.Sc. 1st Semester Examination, 2020 

Applied Mathematics With Oceanology And Computer Programming 

Paper: MTM – 105  (Classical Mechanics and Non-linear Dynamics) 

Full Marks: 50                                                                Time : 2 hours 

The figures in the right hand margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable. 

Illustrate the answers wherever necessary. 

  

1.  Answer any four questions of the following :                                                                 824 
                                                                               

(a) Show that the rate of change of angular momentum is equal to the applied torque for a system 

of particle.   

(b) Show that the distribution law over addition is valid for Poisson bracket.  

(c) Define Lagrangian and Hamiltonian of a dynamical system. Compare these two functions. 

(d) Explain holonomic and non-holonomic systems in a dynamical problem.   

(e) What do you mean by cyclic co-ordinates? Define Routhian of a dynamical system.  

(f) Explain canonical transformation. 

(g) Prove that Poisson bracket is anti-commutative.  

(h) State the Principle of least action. Write its importance. 

                                                                                                               

2. Answer any four questions:                     1644                                                                                           

(a) Prove that the Poisson bracket of two constants of motion is itself a constant of motion even 

though the constant depends on time explicitely.                                                       

 

(b) The potential energy and kinetic energy of a dynamical system are given by  
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Determine the Lagrangian and Lagrangian equation of motion. 

(c) Deduce the Hamilton’s equation of motion from Hamilton’s Principle.                                             

 

(d) What do you mean by generalised forces? Find the expression of it in terms of generalised 

coordinates. 

 

(e) Prove that, if the Lagrangian of a conservative system does not contain time explicitly then the 

total energy is conserved. 
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(f) If the equations of transformation do not depend explicitly on time and if the potential energy is 

velocity independent, then show that H is the total energy of the system.                                     

 

(g) What do you mean by non-inertial frame? Give an example of anon-inertial frame explaining 

why it is non-inertial. 

 

(h) If  YX , denotes Poisson Bracket, then prove the following results 

(i)      YXZZXYYZX ,,,   

(ii) If QPq sin2  , QPq cos2  then   .1, PQ                                                         

                                                                                                                                                                                                            
3. Answer any two questions :            1628 

      

 

(a) (i) Deduction of Euler Lagrange equation to find the path  xvv  to optimize 
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(ii) Derive the Hamilton’s equation of motion in terms of Poisson bracket.                             5+3 

                                            

 

 

(b) (i) State and Prove Liouville’s theorem. 

(ii) Prove that 
22222 tczyx  is invariant under Lorentz transformation.                        4+4 

          

(c) If the generating function is known, then show that the canonical transformation can be 

determined. Prove that the transformation 𝑞 = √(𝑝/√𝑘) sin𝑄,𝑝 = √{𝑚𝑝√𝑘} cos 𝑄 is 

canonical and find its generating function 𝐺(𝑝,𝑄).                                                                   3+5 

 

(d) Describe the Hamilton-Jacobi theory. Defined Hamilton-Jacobi’s principle function and its 

expression 

  

                                  

                                                        

                                       [Internal Assessment:  10 Marks] 


