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   Part – A (10 x 1 = 10 Marks)   

I. Answer all the following objective question ( Choose the Correct Answer)   

1. Bohr quantum condition is 

        a)   𝑚𝑣𝑟  = 
ℎ

2𝜋
    b)    𝑚𝑣𝑟 = (𝑛 + 1) 

ℎ

2𝜋
      c)   𝑚𝑣𝑟 = 𝑛

ℎ

2𝜋
         d)  𝑚𝑣𝑟 = 𝑛2 

ℎ

2𝜋
     

2. The orbits of electrons in hydrogen atoms are 

          a) Equi-based                                                   b) Closely spaced for higher values of  n      

          c) Closely spaced for smaller values of n         d) Widely spaced for higher values of  n      

3. Which of the following functions are acceptable wave functions? 

          a)  𝜓 = 𝑥            b)  𝜓 = 𝑒𝑥           c)  𝜓 = 𝑒−𝑥           d)  𝜓 = 𝑠𝑖𝑛𝑥    

4. The group velocity of wave packet is 

          a) 𝑣𝑔 =
𝜔

𝑘
            b) 𝑣𝑔 =

𝑑𝜔

𝑑𝑘
             c) 𝑣𝑔 =

𝑘

𝜔
            d) 𝑣𝑔 = 𝜔𝑘       

     5. If there exist only one eigen function corresponding to a given eigen value,  

     then the eigen value is called ____________  

(a) Non degenerate           (b) degenerate         (c) discrete        (d) continuum 

6. An operator representing observable dynamical variable has ________ value  

      (a) always 0             (b) infinite                  (c) real                     (d) imaginary 

7.  The Schrodinger for the particle inside a finite potential well becomes ____________ 

        a) x > 0           b) x < 0       c) 0 < X < L        d) x > L        

8. What does the following figure shows? 

         

   a) Wave function for Infinite Potential Well 

   b) Wave function for Finite Potential Well 

   c) Probability Density function for Infinite Potential Well 

   d) Probability Density function for Finite Potential Well 

9. In a spherically symmetric potential the PEV depends on 

            a) 𝑟                      b) 𝑟, 𝜃, 𝜙                 c) , 𝜃, 𝜙                d) 𝑟 , 𝜙          

10. The expectation value 〈𝑟〉 for the electron in hydrogen atom is 

             a) 
𝑎0

2
                       b) 𝑎0                    c)  

3

2
 𝑎0                  d) 2𝑎0                                               

      Part - B  (5 x 4 = 20 Marks)      

II.  Answer all the questions for the following. Write not more than 200 words each.   

11.   a) State and explain the correspondence principle. 

   OR 

    b) Write the limitations of classical physics. 

12.    a) Give the physical significance of the wave function . 

             OR 

    b) Explain the Heisenberg’s uncertainty principle. 

 



13.    a) Obtain the Dirac notation. 

                                   OR 

    b) For any momentum operator L [𝐿𝑥 ,𝐿𝑦] = 𝑖ħ𝐿𝑧 

14.   a) Prove that  ∫ 𝜓∗𝜓 𝑑𝑥
∞

−∞
 = |𝐴2| ∫ 𝑑𝑥

∞

−∞
 = 1 

                                             OR 

    b) Explain the wave function of linear harmonic oscillator by schrodinger method . 

15.  a) Calculate the kinetic energy and potential energy of hydrogen ground state . 

                                               OR 

b) What are identical particles? Elucidate the normalized wave function of the two particles.  

  Part – C (3 x 15 = 45 Marks)  

III. Answer any THREE questions                      

16. How does the introduction of relativistic effects in Sommerfield’s theory explain the fine 

structure of hydrogen spectral lines. 

17. Deduce the Time dependent and time independent Schrodinger equations. 

18. Show that i)the eigen values of Hermitian operators are real ii) Eigen functions of a Hermtian 

operator that belongs to distinct eigen values are orthogonal. 

19. Formulate the Schrodinger equation for a linear harmonic oscillator by operator method and 

solve it to obtain its eigen values and eigen function. 

20. What is rigid rotator? Obtain the energy eigen value and eigen function of the rigid rotator. 
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