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Answer any five of the following questions:                                                      8X5=40 

   

1. What do you mean by ignorable co-ordinates? Explain Routh’s procedure to solve the 

problems involving ignorable co-ordinates.                                                             2+6 

                                                                                                                              

 

2. (a) A chain of constant density  and length 𝑙 hanges in the gravitational field between 

two points 𝑃1(𝑥1, 𝑦1) and 𝑃2(𝑥, 𝑦). Find the equation of the curve of the hanging chain 

assuming that the potential energy of the chain is minimum.                      

 (b) If the deformation of the particle system do not depend explicitly on time and the 

potential energy is velocity independent, then prove that the Hamiltonian is the total 

energy of the system.                                                                                                         5+3                                                                                        

3. State Hamilton’s principle. Find the equation of the curve joining two points along 

which a particle falling from rest under the influence of gravity and travels from higher 

to the lower point in the least time.                                                                               3+5                  

                                                                                                                             

4. Define Poisson bracket and establish the Poisson’s theorem for a system of moving 

particles.                                                                                                                              3+5 

                                                 

5. Derive the mathematical expressions for kinetic energy of a rigid body which is free to 

rotate around any axis through the origin.                                                                      8 

6. (a) Deduce modified Hamilton’s principle under canonical transformation.           

(b) Show that the transformation 𝑞 = √2𝑃 𝑠𝑖𝑛 𝑄, 𝑝 = √2𝑃 𝑐𝑜𝑠 𝑄 is canonical.    

                                                                                                                                              3+5 



7.    Explain the phrase “Galilean transformation is inadequate” in special theory of 

relativity. Write down the postulates of special theory of relativity also define 

Minkowski’s space.                                                                                                    3+3+2   

 

8. Prove that the four-dimensional volume element “𝑑𝑥𝑑𝑦𝑑𝑧𝑑𝑡” is invariant under 

Lorentz transformation. Also show that the Lorentz transformation may be regarded 

as a rotation of axes through an imaginary angle.                                             4+4     

 

………………………………………………………………………………………………………………………………………….. 

 

 

 

 

 

 

 

                                                                     


