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

1. Diagonalise the matrix A =

 7 −4 4
−4 5 0
4 0 9


2. Show that Γ(n+ 1) = nΓ(n).
3. Prove that 2J1

n(x) = Jn−1(x) - Jn+1(x).
4. What are ensembles. Explain the types of ensembles.
5. Give postulates of quantum statistics. Distinguish between Bosons and Fermions.

6. Show that the matrix A = 1√
2

(
1 1
i −i

)
is unitary.

7. Compare MB, BE and FD statistics.
8. Apply Fermi-Dirac statistics to explain the energy levels of free electron gas.

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

9. Determine the eigen values and eigen vectors of A =

−2 2 −3
2 1 −6
−1 −2 0


10. i) Show that β(m,n) = Γ(m)Γ(n)

Γ(m+ n)
.

ii) Show that
∫ ∞

0

x8(1− x6)

(1 + x)24
dx = 0

11. Obtain the solution of Legendre differential equation

(1− x2)
d2y

dx2
− 2x

dy

dx
+ n(n+ 1)y = 0.

12. Applying Maxwell-Boltzmann distribution law, show that the internal energy of
an ideal monoatomic gas depends only on its temperature.

13. Derive the Bose-Einsten distribution law.
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