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                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

 	1. Dynamics is the study of the motions of   _________ bodies.		
               a. moving     	b. static		c. interacting    		d. any type of

2. The necessary and sufficient condition for static equilibrium is that all the Qs due to the applied     
               forces is 				   				
               a. zero 		b.  unity		c.  always a constant   	d. a non-zero quantity

3. The standard form of Lagrange’s equation for a nonholonomic system is  _________ for i = 1, 2,   
               3, ..., n.								


               a. 		b.  


               c.  		d.   

4. In a natural system, the Jacobi integral equals to  ________ energy    	
               a. conservative	b.  total		c.  potential			d.  kinetic


5. The necessary and sufficient condition that f have a stationary value at q0 is that  for all 

               geometrically possible  where ________ 		    




               a.	b. 	c.    		d.  

6. The Hamilton’s canonical equations of motion are of the form   _________ for i = 1, 2, 3, ..., 								



               a. 	b. 		c. 			d. None of these

7. The solution of Hamilton problem gives the motion in phase space as a function of _________.
               a.initial velocity	b. direction		c. time				d. distance   


8. Conservative holonomic system whose kinetic energy function contains only squared terms in 
               ’s (or p’s), and no product terms is known as ________ system.	  
               a. Liouville’s      	b.  orthogonal	c. normal			d.  separable 	

9. The solution of a Hamilton problem is obtained by  _________ .   		
               a. differentiation				b. algebraic manipulation	
               c. canonical transformation		d. All the above
  
   10._________ used to test whether the transformation is canonical.		
               a. Poisson bracket is			b. Lagrange bracket is		
      c. both a and b		                      d. generating function is   



Part B		                                5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Write short notes on (i) Degrees of freedom (ii) Generalized coordinates (iii) Configuration    
         space.								
(or)
11.b. Three particles are connected by two rigid rods having a joint between them to form the     
         system shown in Figure. A vertical force F and a moment M are applied as shown. The         

         configuration of the system is given by the ordinary coordinates    or by the    



         generalized coordinates , where ; and       

          . Find the generalized forces Q1, Q2, Q3 by assuming small motions.					   				
[image: ]

12.a. Derive Lagrange’s equations for a holonomic system.			
(or)

12.b  A particle of mass m can slide without friction on the inside of a small tube which is bent in    
         the form of a circle of radius r. The tube rotates about a vertical diameter with a constant   

         angular velocity , as shown in Figure. Write the differential equation of motion. 								
[image: ]
13.a. State and prove Hamilton’s principle.					
(or)
13.b. Given a mass-spring system consisting of a mass m and a linear spring of stiffness k, as   
         shown in Figure. Assume that the displacement x is measured from the unstressed position   
         of the spring. Find the equations of motion using the Hamiltonian procedure. 									
[image: ]




14.a. Derive Hamilton’s canonical equations from Pfaffian differential form.	
(or)
14.b. Consider a standard Hamiltonian system with H = q + p. Assuming separability, solve the  

         Hamilton-Jacobi equation and show that  is a solution. Show that this   
         principal function leads to the correct solution of the canonical equations. 										
15.a. Determine the generating functions of identity transformation.	  	
(or)
15.b. State and prove Poisson’s theorem. 						


							 

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

16.a. State and prove the principle of virtual work and give an example.  
						(or)
16.b  Write short notes on (i) Potential energy  (ii)  Work and kinetic energy (iii) Conservation of   
         energy (iv) Equilibrium and stability.	
		
17.a	 Derive Lagrange’s equations for a nonholonomic system.			
(or)
17.b Consider a spherical pendulum of length l as in Figure. Reduce the problem to quadratures   
        and obtain the integrals of the motion.				
[image: ]

18.a Solve brachistochrone problem.						
(or)
18.b Derive the Hamilton’s equations for a holonomic system. 	
	
19.a State and prove Stackel theorem.						
(or)
19.b Analyze Kepler’s problem using Hamilton-Jacobi method.	
	
20.a Obtain the four major types of generationg functions associated with the transformation   


         , .   				
(or)


20.b Use Poisson braket to check whether the transformation 	, 
        is canonical.							
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