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Instructions : (1) All questions in Section – I carry equal marks. 

   (2) Attempt any three questions in Section – I. 

   (3) Questions 9 in Section – II is compulsory.  

 

Section – I 
1. (A) Discuss the Bessel’s function. 7 

 (B) Discuss the recurrence equation of Bessel’s function. 7 

 

2. (A) Obtain the equation that defines Spherical Bessel’s function. 7 

 (B) Discuss the generating equation of Legendre polynomials and obtain first few 
terms.  7 

 

3. (A) Discuss the principle of Variation. 7 

 (B) Discuss Brachistochrone problem. 7 

 

4. (A) Write and explain Hamilton’s principle. 7 

 (B) Obtain Lagrangian for an electric circuit with resistance, inductor and capacitance 
in series and in parallel. 7 

 

5. (A) Obtain the radial wave equation. 7 

 (B) Write the radial wave equation for three dimensional square well potential and 
obtain the solution in the interior region. 7 

 

6. (A) Discuss the Schrodinger equation for hydrogen like atom in parabolic co-ordinates 
and discuss its bound states. 7 

 (B) Explain the isotropic and anisotropic simple harmonic oscillations and discuss the 
corresponding energy eigen value equation. 7 
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7. (A) Discuss and explain characteristics of Hilbert’s space. 7 

 (B) Obtain the differential operator representation of linear momentum operator using 
X-representation. 7 

 

8. (A) Discuss the unitary transformation induced by rotation of co-ordinate system. 7 

 (B) Explain transformations of the dynamical variables. 7 

 

Section – II 

9. Answer any eight questions : 8 

 (1) Write the condition obeyed by Wronskian for Bessel’s function. 

 (2) Write the generating function of Legendre polynomial equation. 

 (3) Write the generating function of Hermite polynomial equation. 

 (4) Write the Dirac delta function. 

 (5) Write the statement of principle of variation. 

 (6) Write the Lagrangian using Hamilton’s principle. 

 (7) Write the statement of Brachistochrome problem. 

 (8) Write the equations representing Hamilton’s canonical equations of motion. 

 (9) Write the Projection operator. 

 (10) Write the energy eigen value equation of the radial wave equation for hydrogen 
like atoms. 

 (11) Name the possible coordinate system useful to have the solution of radial wave 
equation for hydrogen like atom other than Cartesian co-ordinate system. 

 (12) Name the function which is the solution of radial wave equation of square well 
potential. 

 (13) Name the function which is the solution of radial wave equation for hydrogen like 
atom. 

 (14) What is identity operator in theory of representation ? 

 (15) Write the statement of unitary transformation induced by translation using 
generator of infinitesimal translation. 

 (16) Write the statement of unitary transformation induced by rotation using generator 
of infinitesimal rotation. 
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