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  (1)       .  

   (2)      . 

 

1. (A)   . 7 

 

1. (A)    J – 1(x) + J + 1(x) = 
x

2
,   = n . 7 

1. (B)       J– n(x) = (–1)nJn(x),  n   . 7 

 

1. (B)       . 7 

 

2. (A)          . 7 

 

2. (A)          . 7 

2. (B)    L-C-R    . 7 

 

2. (B)        . 7 

 

3. (A) -        . 7 

 

3. (A) - -  ,   En = ω 
2

3
 n 







 . 7 
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3. (B) -     non-localized  (E > 0) 

 .  7 

 

3. (B)    H-atom     . 7 

 

4. (A)           (accessibility 

conditions) . 7 

 

4. (A)      . 7 

4. (B)     (infinitesimal unitary transformation)   Â   

B̂   . 7 

         

4.  (B)   < 1 | 2 >* = < 2 | 1 >. 7 

 

5.     ( )  14 

 (1)   J
2
1(x)  . 

 (2)   P0(x)  . 

 (3)    . 

 (4)   (configuration space) . 

 (5)    . 

 (6)   . 

 (7) -    ? 

 (8)       . 

 (9)    . 

 (10)    .  

 (11) - -   zero point  . 

 (12)      . 

____________ 
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Instructions : (1) Figures to the right indicate marks of the questions.  

    (2) Symbols have their usual meanings. 

 

1. (A) Explain Hermite polynomials. 7 

OR 

1. (A) Prove J – 1(x) + J + 1(x) = 
x

2
 for  = n, an integer. 7 

1. (B) Using the Bessel’s function, show that J– n(x) = (–1)nJn(x), where n is an integer. 7 

OR 

1. (B) Explain Dirac delta function and gamma function. 7 

 

2. (A) Using  notation, derive Euler Lagrange’s equation of motion. 7 

OR 

2. (A) Show that the shortest distance between two points in a plane is a straight line. 7 

2. (B) Obtain Lagrangian for series and parallel L-C-R circuit. 7 

OR 

2. (B) Derive Newton’s equation of motion using Lagrangian equation. 7 

 

3. (A) Find the solution of Schrodinger equation inside of a three-dimensional square well 

potential.  7 

OR 

3. (A) For three dimensional isotropic oscillator, show that En = ω 
2

3
 n 







 . 7 
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3. (B) Discuss non-localized state (E > 0) in the outer region of the three dimensional 

square well potential. 7 

OR 

3. (B) Using Schrodinger equation, obtain energy Eigen value for H-atom. 7 

 

4. (A) Define wave function and write the accessibility conditions for wave function. 7 

OR 

4. (A) Explain Hilbert Space of State vector. 7 

4. (B) Explain infinitesimal unitary transformation with two operators Â  and B̂ . 7 

OR 

4.  (B) Prove the relation < 1 | 2 >* = < 2 | 1 >. 7 

 

5. Answer in short : (Any seven)  14 

 (1) Write down the value of Bessel’s function J
2
1(x). 

 (2) Write down value of P0(x) for Legendre polynomial. 

 (3) Write down Legendre differential equation. 

 (4) Explain configuration space. 

 (5) Write down Euler Lagrangian equation. 

 (6) State Hamiltonian Principle. 

 (7) What is Isotropic oscillator ? 

 (8) Write down value of Coulomb potential for H-atom. 

 (9) Write Bohr’s first postulate. 

 (10) Define linear operator. 

 (11) Give zero point energy for three dimensional harmonic oscillator. 

 (12) Write time independent Schrodinger wave equation. 

____________ 

 


