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   17MPHC15 – Quantum Mechanics II

	                                   Part A                                   10 x 1/2 = 5  		                                                       
                    Choose the correct answer
1.  The system for which there is one eigen function corresponding to each eigen value called as CO1K2
            (a) degenerate system     	                               (b) non-degenerate system 
            (c) variant system   	                     (d) perturbed system

2. There is no first order stark effect for                                                                            CO1K2
           (a) ground state of hydrogen                           (b) excited state of helium
           (c) ground state of helium                               (d) excited state of hydrogen
	
3. The first order effect of a time dependent perturbation leads to the                               CO2K2
       	(a) absorption of energy only                          (b) emission of energy only
            (c) emission or absorption of energy              (d) adsorption of energy only

4. The results obtained in the experimental study of  β decay can be successfully 
     explained by employing                                   				                     CO2K2
	(a) sudden approximation         	             (b) adiabatic approximation
	(c) Fermi Golden Rule              	             (d) WKB approximation

5. The expression for D’Alembertian operator is                                                               CO3K1
            (a)    	  (b)        (c)             (d)    
6. The current density equation is                                                                                       CO3K3
            (a) S(r,t) = α ψ               (b) S(r,t) =   c α ψ       (c) S(r,t) = ψ*  c α ψ    (d) S(r,t) = ψ*  ψ   

7. The unoccupied negative energy states are called as ___________.                              CO4 K1
             (a) electron                   (b) positron                 (c) meson                    (d) neutron   	

8. The eigen values of all the four Dirac matrices are                                                         CO4K4
             (a) 1 			  (b)-1   	               (c) 0  		  (d) ±1

9. The scattered particles will _______.                                                                               CO5K2
(a) converge		  (b) diverge	               (c) splits	              (d) disperse

10. In partial wave analysis the expression for total cross section of scattering is ______  CO5K3


(a) 	                           (b)  	


(c)                                  (d) 




					Part B			                             5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page

11.a. Give the theory of first order stark effect on the basis of quantum mechanics and discuss the splitting of the energy level.							           CO1 K2
						(or)
11.b. Describe WKB approximation.							CO1 K2

12.a.  Discuss about harmonic perturbation.						CO2 K2
						(or)
12.b. Write short notes on sudden approximation method.				CO2 K2

13.a. Give an account on the requirement of relativistic quantum mechanics.          CO3 K2
						(or)
13.b. From the Klein-Gordan equation for a free particle, obtain the equation of continuity. CO3 K3  
14.a. If  represents three Dirac matrices  are usual three dimensional vectors then show that
             
          Where   is a 44 matrix.                                                             CO4 K4
						(or)
14.b. Prove that a Dirac electron has a magnetic moment   =                           CO4 K3
15.a. Obtain an expression for scattering amplitude by Green’s function approach. CO5K3
						(or)
15.b. What is phase shift? Derive an expression for phase shifts.                             CO5 K3



                                                                       Part C                                               5 x 7 = 35
                                                        Answer ALL questions
                            Each answer should not exceed 600 words or three pages

16.a. Discuss time independent perturbation theory and obtain expressions for the first order correction to energy and eigen functions.                                                                                                        CO1 K3	
                                                                        (or)					
16.b.  State and Prove Variational principle for obtaining approximate energies. Use it to find the ground state of helium. 							                                      CO 1 K2

17.a.  Develop time dependent perturbation theory upto the first order.                                   CO2 K3
						(or)
17b. Derive the Fermi-Golden rule for the transition rate from a given initial state to a final state of continuum.										              CO2 K3

18.a.  Derive Klein-Gordan equation for free particle. 	                                                   CO3 K3
						(or)
18.b. Obtain Klein-Gordan equation for a charged particles moving in a electromagnetic field. CO3 K3 

19.a. Show that Dirac’s equation automatically endows the hypothetical spinning motion of the electron.     
                                                                                                                                                          CO4 K3
   					              (or)
19.b. Discuss in detail about negative energy state of electron.                                                CO4 K2

20.a. Give the theory of Born approximation and discuss its validity condition. CO5 K3
						(or)
20.b. Discuss the method of partial wave analysis for the study of scattering problems.
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