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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. Show that the matrix A=

(
cos θ −sin θ
sindθ cos θ

)
is orthogonal.

2. Show that Γ (n+ 1) = nΓn

3. Show that xJ ,
n (x) = nJn (x)− xJn+1(x)

4. Classify the various types of ensembles.

5. Distinguish between three statistics.

6. Find the eigen values of the matrix A=

 2 −2 3
1 1 1
1 3 −1


7. Prove that H ,

n (x) = 2nHn−1 (x)

8. State the postulates of statistical mechanics. What are micro and macro states?

Section C

Answer any THREE questions (3× 10 = 30 Marks)

9. Find the characteristic equation of the following matrix and verity Cayley-Hamilton
theorem

A=

 1 2 3
2 −1 4
3 1 1


10. (i) Show that β (m,n) =

ΓmΓn

Γ(m+ n)
where m>0, n>0.

(ii) Show that β (m,n) =

∫ ∞

0

yn−1

(1 + y)m+ndy
.

11. Give the series solution of Legendre differential equation(
1−x2

) d2y
dx2

−2x
dy

dx
+n (n+1) y=0
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12. Discuss the classical Maxwell-Boltzmann’s distribution law regarding the distri-
bution of particles into various energy states.

13. Give the Fermi-Dirac distribution of energy in an electron gas in metals.
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