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17MPHC15 Quantum Mechanics - II

                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

     												 
1. When  a  harmonic  oscillator  is displaced  from  its  equilibrium position ,it  experiences
    a. dragging  force		b. restoring   force     c. gravitational  force    	d. elongating   force

2. Stark effect is  caused by
    a. magneticfield  		b. electric   field     	  c.electromagnetic   field   	d. gravitational   field

3. W.K.B  stands  for
    a. Wentzel Kramers Brillouin			  b. Wite  Kramer Beiser
    c. Wentzel  Kramer Bohr  			  d. Weizacer Kroning Brillouin

4. Perturbaion  is  caused  by
    a. temperature		b. heat		  c. light			d. all of   these

5. To  find   the  transition  probability per unit  time which   rule  is   used
    a. Kramer’s		b. Fermi  golden	  c. Flemming’s  		d. Slater’s

6. K.G    equation   is  a 
    a. relativistic   wave  equation 			  b. Schrodinger   equation   
    c. azimuthal equation   				  d. unsolvable  n dimensional equation.

7. Antiparticle  of   positron  is 
    a. proton			b. neutron		  c. electron			d. meson

8. Square of scattering  amplitude is 
    a. scattering  cross  section    			  b. volume   
    c. thickness    					  d. density

9. In   spherically   symmetric   potential ,scattering   wave   function   reduces  to which  polynomial
    a.Legendrel		b.Laugure		  c. Hermite      		d. Jacobi

    10. Charge   density   refers  to   charge   per  unit
    a. velocity    		b. volume   		  c. length   			d.  square   area
 



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

11.a. Discuss   about  the  ground  state   of   harmonic  oscillator. 
(or)
11.b. Explain  the  Stark effect  in  H2.

12.a. Elaborate   about  zeroth  order  perturbation. 
(or)
12.b. State  and   explain    Fermi  Golden  Rule.

13.a. Outline  the  development  of relativistic    quantum  mechanics.
(or)
13.b. Write   short   notes  on  charge  and   current  densities.

14.a. What   are  alpha   and  beta  matrices ?  Explain. 
(or)
14.b. Discuss  about  spin  and  magnetic  moment  of   electrons.

15.a. Obtain   an  expression  for  Green’s  function. 
(or)
15.b. Give   an account  of   partial  wave  analysis.					 

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

16.a. Write  about  stationary  perturbation  theory   in the case  of  non  generate  case. 
(or)
16.b. Describe about   W.K.B  method.

17.a. Give   the   time   dependent  perturbation  theory  upto   first  order.
(or)
17.b. Elaborate   the  second  order   perturbation  theory.

18.a. Derive  Klein Gordon   equation  and  mention  its significance.
(or)
18.b. Discuss   about  K.G   equation  in  Electromagnetic   field.

19.a. Brief  the   theory   of   positron. 
(or)
19.b. Compare   and  contrast Dirac   free  particle   solution  and plane   wave  solution.

20.a. Give   an  account of  Born   approximation  and  its  validity.
 				(or)
20.b. What is   Yukawa potential?  Derive an expression for Scrattering Cross-Section using 
          the same.
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