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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on

th e given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.
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Section–A

–

Long Answ er Type Questions

 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any tw o (02)

questions only.

(05) 

(9½)

(02) 

1. Show that Planck's radiation law reduces to Wien's law

for shorter wavelengths and Rayleigh- Jean's law for

longer wavelength.







2. Show how Lorentz transformations are superior to

Galilean transformation. Also prove that when v << c,

Lorentz transformation reduces to Galilean

transformation.

    

   v << c     
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3. Calculate the value of the operator for square of total

angular momentum in spherical polar coordinate.





4. Explain the problem of the leakage of a particle through

a rectangular potential barrier of finite width and explain

the quantum theory of α-particle decay.



  α  



5. Derive an expression of wave function for one

dimensional finite potential well and deduce the Eigen

value equations.

     



Section–B

–

Sh ort Answ er Type Questions

  4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
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(08) 

(04)

(04) 

1. Find the values of angular momentum operator in :

(i) Spherical polar coordinates

(ii) Cartesian coordinates



(i) 

(ii) 

2. Write the Schröndinger wave equations for free particles

in 1D and 3D box. What are the difference between

unsymmetrical and symmetrical one dimensional

potential well in view of Eigen function and Eigen

values ?

1D3D

     

        



3. Obtain the time dependent Schrödinger wave equation

for bound and free particles.
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4. State de-Broglie theory of matter waves. Derive an

expression for the de-Broglie wavelength for a particle

in terms of its kinetic energy.

  

        

 

5. Discuss the objects of Michelson Morley experiment.

Explain its negative results.

       



6. Show that momentum operator 
i x

∂

∂


 is Hermitian.


i x

∂

∂




7. The zero point energy of one dimensional simple

harmonic oscillator is 2.625 × 10–30 Joule. Calculate

the angular frequency of oscillator.

2.625 ×

10–30

8. Discuss length contraction and time dilation in relativity.

Write their formulae.
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