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

4 1
. Find the eigenvalues and eigenvectors of a matrix A :<2 3) .

(i) Prove that I'(n + 1) = nl'n.

(ii) Show that B(m,n) = /OOO ufw‘“

Prove that 2J}(z) = J,,_1(7) — Jye1(2).

m—

Explain the different types of ensembles.
Compare the M-B, B-E and F-D statistics.

1 0 O
Diagonalize a matrix A= [0 3 —1
0 -1 3

. Show that nP,(z) = 2P (z) — P,_,(x).
Discuss the application of B-E distribution law.
Section C

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

137
Find the characteristic equation of the matrix A = | 4 2 3| and verify
1 21
Cayley-Hamilton theorem.
I'mI’
(a) Prove that B(m,n) = %
> r
(b) Show that / e My ldy = k—j}
0 /
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Obtain the solution of Hermite differential equation
Analyze the Maxwell-Boltzmann distribution law and its application to a system
of ideal gas particles.

Derive the Fermi-Dirac distribution law and deduce its physical significance for
quantum systems like electrons in a solid.
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