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B.Sc. DEGREE EXAMINATION, NOVEMBER 2015.
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. Determine the Eigen values of the matrix A = 
[image: image1.wmf]ú

û

ù

ê

ë

é

2

1

4

5

 .

2. Define the characteristic equation of matrix A.
3. Define Gamma function.

4. Find the value of β(1,2).

5. Show that β(m,n) = 
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6. Write Legendre’s differential equation. Write its two independent soluations.
7. Write Laguerre’s differential equation. Write its solution. 
8. Define phase space.
9. Write any two postulates of statistical mechanics.
10. What are Bosons and Fermions? 

11. Which statistics is applicable to 

(a)
Photons  
(b)
Electrons 
(c)
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12. Distinguish between Bose-Einstein and Fermi – Dirac distribution Law. 
SECTION B — (5 × 4 = 20 marks)

Answer any FIVE questions.
13. State and prove Cayley – Hamilton theorem for the square matrix.

14. Show that any two eigen vectors corresponding to two distinct eigen values of a unitary matrix are orthogonal.
15. Show that 
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16. Prove that Hn(-x) = (-1)n Hn (x) ,  n ≥ 0.
17. What is ensemble? Explain the various types of ensembles.
18. Discuss Fermi – Dirac distribution law and derive the relation for maximum probability.
19. Show that 
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SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.

20. Find the characteristic equation of the matrix A = 
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 and verify that it is satisfied by A. Hence find the inverse of  A.
21. (a) 
Show that β (m,n) = 
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(b)
 Show that  = 
[image: image12.wmf].

2

2

2

2

1

2

1

2

0

÷

ø

ö

ç

è

æ

+

+

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

+

ò

=

q

p

q

p

d

q

Cos

p

Sin

p

q

q

q


22. Write Bessel’s Differential equation and solve it by series integration method.
23. Applying Maxwell-Boltzmann distribution law, show that the internal energy of an ideal monoatomic gas depends on its temperature.
24. Explain the assumption of Bose-Einstein statistics. Derive Bose-Einstein distribution Law.
——————
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