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Instructions : (1) Attempt all questions.

(2) Symbols used have their usual me

1. (A) Write the following questions :
(1) Show that W [J (x), J_(x)] 1f v 18 not an integer. 7

(2) Prove that Bes

jJ

the following orthogonality relation. 7

pdp =0, m # n and

na

pdp [J (ot )] m=n

OR
e that :
(1) IJ]]=HJ[1_'XJH+1
(11) xJn=xJn_l—an
2
(2) Showthat J ,;+J .= _x(“+4)Jn+4

MM-119 S P.T.O.



(B) Answer in short (any four out of six) :

(1) Write down the generating function for J_ (x)

(2) Express f(x) = x> in term of Legendre polynomials.
(3) Write down Legendre differential equation.

(4) Define Neumann function.

(5) Write down the Bessel’s differential equation.

(6) Write down value of P, (x) for Legendre polynomial.

2. (A) Write the following questions :
(1) Using & notation, obtain Euler — Lagrange’s question of motion.

(2) Obtain Lagrangian for series L-C-R and parallel L-C-R electric circuit on

the basis of electro-mechanical analogies .
OR

(1) Explain geodesic. Show that the geoedesic of spherical surface are great

circles.

(2) Obtain Hamilton’s of system for a simple harmonic pendulum with moving

support.

(B) Answerin short (any four out of six) :
(1) State Hamiltonian principle.
(2) What 1s phase space ?

(3) - Write down the value slope at the phase path in one dimension harmonic

oscillator.

- . dH
(4) it 1. 1S not depen{j on time thﬂn E 2

(5) Write Euler — Lagrange’s equation.
(6) What 1s simple pendulum ?
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3. (A) Write the following questions :

4 . (A)

(1)

(2)

(1)
(2)

Find the solution of Schrodinger equation inside of a three dimensional

square well potential. 7
Starting with the differential equations 7
d’L dL

pd—pz+[2(6+ 1)—p]$+[r—(l+ D]L(p)=0

Obtain the normalized radial wave function for H-atom.

| ” 2q—p+ 1) (913
Hint : J e - pPt! [LE (P)]zdljz( ’ (qup))!( )
0

OR
Using radial equation solve the problem of 1sotropic oscillator.

Discuss the energy spectrum and Eigen funetion for a charged particle 1n a

uniform magnetic field.

(B) Answer in short (any.three‘out of five)

(1)  Write down value of Coulomb potential in H-atom.

(2) What is importance of harmonic oscillators in quantum physics ?

(3) What 1s spherically symmetric potential ?

(4)  The energy,of 5 state of electron in H-atomis R

(5) . Write down complete wave function of H-atom vy, ,, =

Write the following questions :

(1)  Write short note on Hilbert space. 7

(2) Explain a linear momentum, energy and position of the Schrodinger
representation. 7
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(1) Obtain the generator X, 2y and X for infinitesimal rotation of a vector

about x, y and z axis respectively.

0O 0 O 0 0 1 0 — 0
£=l0 0 - |x=0 0 0/5=1i 0 0
0 1 0 -1 0 0 0 0 O

(2) (1) Show that the fundamental commutation relation [x, Px] =1hr
unchanged under unitary transformation.
I-1A

(1) If A 1s any Hermitian operator show that 15 LA 1S uni

(B) Answer in short : (any three out of five)

(1) (AB)"=
2) (A=
(3) Define Hermitian operator. 9

(4) What 1s time reversal ?

inear ?

(5) Why istime IT
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