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B.Sc. DEGREE EXAMINATION, NOVEMBER 2016.
II YEAR — III SEMESTER

Major Paper V — MATHEMATICAL PHYSICS AND STATISTICAL MECHANICS
Time : 3 hours
    Max. marks : 60
SECTION A — (10 × 1 = 10 marks)

Answer any TEN questions.

1. Define eigen value and eigen vectors of a matrix.

2. State Cayley-Hamilton theorem.

3. Define gamma function.

4. Find the value of[image: image2.png]B(12)



.
5. Write the Legendre’s differential equation. Write its two independent solutions.
6. Write the Laguerre’s differential equation. 
7. Define phase space.

8. Write any two postulates of statistical mechanics.

9. What are Fermions? Which statistics is used to study them?

10. Classify the following particles according to B.E and F.D statistics : (a) positron     (b)   Photon (c) Hydrogen atom (d) phonons.

11. Find the eigen values of A =
 
12. Show that [image: image6.png]B(m,n) = B(n,m)



  
SECTION B — (5 × 4 = 20 marks)

Answer any FIVE questions.
13.    Prove that the eigen values of a Hermitian matrix are always real.
14. [image: image1.png]B(12)



   Show that:  

15. Solve the Laguerre’s differential equation: xy(+(1-x)y(+((y = 0. where ( is the     constant.
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   Explain the concept of ensembles and its types.

17.    Discuss Fermi Dirac distribution law and show that:

18. [image: image17.wmf]1
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Find the characteristic equation of the following matrix and verify the Cayley      Hamilton theorem    [image: image9.png]



19. [image: image18.wmf]1
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   Show that:  
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SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.

20. Diagonalise the matrix 
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21.       (a)    Show that ((m, n)=
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            (b)    Show  that 
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22.   Obtain the series solution of Hermite differential equation: 
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     and find its polynomial solution, n being a positive integer.

23. Derive the Maxwell-Boltzmann distribution law and hence shows that:          
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    Where n(E) dE is the number of molecules with energies E and E+dE.
24. What is the Bose-Einstein statistics? What are the basic postulates used? Derive an    expression for the probability distribution of the particles governed by B. E statistics. 
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