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Answer all questions:

 I.  a) Explain D’Alembert’s principle.

                                                            (or)

     b) An inextensible string of negligible mass hanging over a smooth peg at A connects 

         one mass [image: image2.png]


 on a frictionless inclined plane of angle θ to another  mass [image: image4.png]


. 

         Use the principle  of virtual work prove that the masses will be in equilibirum 

          if [image: image6.png]m, = m,siné.



                                                                                                          

(5)

     c)  Derive the Lagrangian equation of motion of conservative system.                         

(15)

                                                            (or)    

     d)  i) Compose the Lagrangian and derive the equation of motion of a compound 

              pendulum.

          ii) Find the surface of revolution of  a curve about x-axis.                                      

(7+8)

 II.  a) Derive the Lagrangian equation of motion from Hamilton’s principle.

                                                         (or)

      b) Find the equation of motion using Hamilton function for simple harmonic motion. 

(5)

      c) Find the Hamiltonian of simple and spherical pendulum and hence find the

          equation of motion.



                                                          

(15) 

                                                         (or)

      d) i) Derive Routh’s function for generalised co-ordinates

          ii) Derive the Hamilton canonical transformation.                                                   

(9+6)

  III.  a) State and prove Fermat’s theorem.

                                             (or)

        b) Derive the action variable in terms of kinetic energy.                                               

(5)

        c) i) Derive the Hamilton principle of least action.

           ii) Prove that [image: image8.png]P=2(p*+4q%)



  and  [image: image10.png]


 is a canonical transformation 

(12+3)           

                                                          (or)    

        d)  Derive the equation of motion of a top using Lagrangian.                                     

(15)

  IV.  a) Prove that [u,v+w] = [u,v] + [u,w].

                                              (or)

        b) Prove Liovilli’s theorem in terms of Poisson bracket.                                                 
 (5)                                                                                    

        c) State and prove Jacobi’s identity.                                                                                 
(15)

                                                           (or)  

        d) i) Derive the relationship between Lagrangian and Poisson bracket.

            ii) Prove that Poisson bracket is invariant under canonical transformation.               
(8+7)

                                                         (P.T.O.)

   V. a)  Define Hamiltonian Jacobi equation for the Hamilton principle function S.

                                                           (or)

        b) Prove that S = [image: image12.png]JLadt



+ C , where L is Lagrangian and S is the complete integral of        

            Hamilton Jacobi.                                                                                                         
  (5)

        c)  Discuss the motion of a particle moving in a plane under the action of central

             force using Hamilton Jacobi’s equation.    

                                                          (or)

        d) Using Kepler’s law derive the total energy.                                                               
 (15)
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