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B.Sc. 5
th

 Semester (Honours) Examination, 2021-22 

PHYSICS 

Course ID: 52416                                            Course Code: SH/PHS/503/DSE-1  

Course Title: Classical Dynamics 

Time: 2 Hours                                                                                 Full Marks: 40   

                                                       The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

                                                                          as far as practicable      

                                                                                   Section-I 

1. Answer any five  questions:                                                                                             25=10 

   (a) What is Reynolds’s number in fluid dynamics? Give the significance of it. 

 

   (b) Relate generalized velocity with generalized momentum. 

   (c) Discuss Twin paradox? 

   (d) Providing an example; explain cyclic coordinates. 

   (e) Show that the path of a moving electron which was initially a straight line will transform into a     

       parabola after entering into a crossed electric field. 

 

  (f) Write the general form of Navier-Stokes equation and discuss the physical significance of  

       its each term. 

 

   g) Express Laplace Runge Lenz vector. What is its significance? 

   h) Calculate the velocity of 1MeV electron. 

                                                                  

                                                                     Section-II 

2. Answer any four questions:                                                                                             54=20 

    (a) i) Calculate the ratio of contracted lengths of a rod situated in a frame of reference which is   

         moving with a velocity 0.9c in the direction (i) perpendicular to its length (ii) parallel to its   

         length and (iii) at an angle 45° with its length.  

         ii) What is proper time?                                                                                                   (4+1) 
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 (b) Establish Hamilton’s canonical equations by using Legendre dual transformation. Why are they    

     called ‘Canonical’?                                                                                                                           (4+1) 

 

(c) An insect is moving in a path described by 
10


r with angular velocity 1rad/sec. After 2 revolutions;    

    find its velocity and acceleration. What do you mean by generalized coordinates?                         (4+1) 

 

(d) Show that the shortest distance between two points in Euclidean space is basically a straight line.    

      Give an example of  non-holonomic constraint.                                                                              (4+1) 

 

(e)  i) Find the equation of motion of a pendulum bob suspended by a spring and allowed to swing in a   

          vertical plane. 

      ii) Homogeneity of space is associated with a conserved quantity. What is that quantity?             (4+1) 

 

(f)  Show that the relativistic mass can be expressed as  
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  , where symbols have their usual meanings.                                                                 (5) 

 

                                                                       Section-III 

3. Answer any one  question:                                                                                           101=10 

 

(a) i) Find the Hamiltonian for a system of 1 Degree of Freedom; if the Lagrangian for the same is given     

        by: ])2sin()(sin[
2
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     ii) Find the equilibrium points and nature of equilibria at those points for a 1D potential of form:   
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     iii) Derive the Lagrangian of a pendulum, where the bob is constrained to move on a spherical surface. 

                                                                                                                                                            (4+4+2) 

 

(b) i) Show that the momentum (p) of a body of rest mass m0 and kinetic energy T can be expressed as: 
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      ii) Show that in Minkowski space length of an event is invariant under Lorentz transformation. 

      iii) Write down the components of four momentum.                                                                  (4+4+2) 

 

 

                                                          _________________________ 


