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20MPHC02 Classical Mechanics

                                                                     PART A                                       10 x 1 = 10       
	Choose the Correct Answer

1. Constraints that can be expressed as equations of coordinates and time, i.e., by an expression of the form f(r1, r2, r3, . . ., t) = 0 ,are said to be
      a. holonomic              b. nonholonomic            c. scleronomous    d. Hieronymus 

2. A free body moving freely in space has degrees of freedom
a. 3                           b. 6                             c. 9                       d. 4

3. For a closed system of particles net force acting on the system is equal to
      a. Net external force                                      b. Work done               
      c. Net internal force                                       d. Zero  

4. The expression for the conserved angular momentum in a central force problem is:
     a.                                                    b.       
     c.                                           d. 

5. If a function f is a constant of time, which of the following is true 
     a. { , H} = 1                                                b. { , H} = 1 
     c.  it varies at a rate of [{ , H} + ]         d.  

6. According to Kepler’s law T2 is proportional to                  
a. a2/3                                     b. a2                            c. a3                       d. a3/2   

7. A  top will spin with its axis vertical continuously is called
     a. Axis top                  b. symmetric top           c. sleeping top        d. rotating top  

8. Canonical transformations are 
a. coordinate transformations 
b. Same as point transformations 
c. coordinate transformations defined in phase space  
d. coordinate transformations defined in configuration space

9. A coin placed on a table is in 	___________ equilibrium
     a. stable 		     b. unstable		c. neutral 		d. either b or c

10. Generalized coordinates each one of them executing oscillations of one single              
     frequency are called
     a. normal coordinates   b. normal vibrations      c. rotations            d. oscillating field 

                                                                Part-B                                              5 x 6 =30
Answer the following
Each answer should not exceed 400 words or two pages


11.a. What are constraints? Classify the constraints with some examples.
                                                          (or)
11.b. State and explain D’ Alembert’s principles

12.a. Derive Lagrange’s equations from D’Alemberts principle.
(or)
12.b. State and prove the Keplers law of planetary motion

13.a. Write note on canonical transformations.
						          (or)
13.b. Deduce Hamilton – Jacobi equation.

14.a. Define Euler’s angles and obtain an expression for the complete transformation Matrix                                              
                                                                    (or)                                                
14.b. Give the theory of symmetric top moving under gravity.

15.a. Discuss about normal modes and normal coordinates                          
(or)
15.b. Deduce the Eigen value equation for small oscillations. How will you obtain the 
         Eigen values (w2) and Eigen vectors from this equation?    


                                                                    Part C                                              5x 12 =60
Answer the following
Each answer should not exceed 800 words or four pages


[bookmark: _GoBack]16.a. Deduce Lagrangian function for non-conservative system
(or)
16.b. Deduce Hamilton’s principle from D Alembert’s principle.  
                         
17.a. State the inverse square law of planetary motion and deduce them from    
         Newton’s law of gravitation                                                                        
(or)
17.b. Explain the differential equation for an orbit         
                                       
18a. Give an account of Hamilton Jacobi theory by applying it to Kepler’s problem 
                                                                   (or)                                                    
18.b. State and prove the conservation theorems for linear momentum, angular momentum and
        energy for a system of N particles.

19.a. Obtain Euler’s equations of motion for a rotating rigid body. 
(or)                     
19.b. What is the principal moments of inertia?  Explain about Coriolis force. 

20.a. What do to you understand by normal modes of vibration? Explain the meaning of normal
         coordinates.                                                                                   
(or)
20.b. Discuss the vibrations of a linear triatomic molecule.                                    
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