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Section B

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

1. Show that the matrix A =
1√
3

[
1 1 + i

1− i −1

]
is unitary.

2. Define Beta and Gamma function and show that Γ−
(
1

2

)
= −2

√
π.

3. Prove that J−n(x) = (−1)nJn(x) where n is a positive integer.
4. What do you understand by thermodynamic probability and how it is related with

entropy of a system. Establish the necessary relation.
5. Derive Base-Einstein distribution law.

6. Show that the square matrix A =

 1 2 4
−2 5 3
−1 6 3

 as a sum of a symmetry and a

skew symmetric matrix.
7. Derive Recurrence formula :

a) 2xHn(x) = 2nHn−1(x) +Hn+1(x). b) Hn′(x) = 2nHn−1(x).
8. Discuss in detail the comparison of three statistics.

Section C

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

9. Illustrate Cayley Hamilton’s theorem using the matrix A =

1 2 0
2 −1 0
0 0 1

.

10. a) Establish the relation between Gamma and Beta function.
b) Show that ΓmΓ(1−m) = π

sinmπ
.
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11. Solve Legendre differential equation and find its polynomial solution, n being a
positive integer.

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

13. Derive Fermi Dirac Distribution Law.
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