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Q.1(2) For v = n an integer, show that, (07)
i 31 () + J1(x) = 22 1u(x)
i Jy-1(x) + Jvr1(x) = 2 J(x)
. OR
(a) Using the Bessel’s function show that, (07)
i Jn(x) =(-1)" Ju(x) ; where n is integer
ii.  Show thatx B,(x) - P,,_1(X) =n Pn(x)

(b) Prove that Legendre Polynomial satisfies the following orthogonality condition:

I} BnGOP () dx = =2 5,1, (07)
OR
(b) Prove that J,,,(x) = %fon cos(mé — xsind) dé 07)
Q.2(a) Prove that the shortest distance between two points in a plane is a straight line. 07)
OR
(a) Derive Newton’s equation of motion using Lagrange’s equation. (07)

(b) Obtain Lagrangian for series and parallel LCR electric circuit based on electromechanical
analogies. 07)
OR

(b) Obtain the Hamiltonian for a charged particle moving in an electromagnetic field. 07)

Q.3(a) Write radial Schrédinger’s equation for hydrogen atom. Solve radial equation for getting eigen

values. (07)
OR
(a) Discuss the energy spectrum and eigen functions for a charged particle in a uniform magnetic field.
(07)
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(b) Define Sciuare well potential. Obtain the solution of radial Schrodinger equation in the interior

region. ' (07)
| OR

(b) In case of anisotropic oscillator, obtain eigen value equation for energy and show that how it lead

to energy cigen value E,,. (07)

Q.4(a) Write a short note on Hilbert Space. 07)
| OR

(a) Discuss the Hilbert space of state vector. prove the -orthogonality theorem for eigen vector of a

self-adjoint operator using Dirac notation. (07)

(b) Explain the projection operator. show that the sum of all projection operator is 1. Obtain the relation

A= Ya Isa. 07)
OR

(b) Discuss the representation of a dynamical variables in matrix operator and show that (x), =

[Fla(9)a (07)

Q.5 Do as directed: (Any Seven) (Each question carry two marks) (14)
(1) Write down the generating ﬁnction for J,(x). '
(ii) Write Laguerre and Legendre differential equations.
(ii1) Define Gamma function. What is the value of I'(1)..
(iv) State Hamilton’s Principle.
(v) Write Hamilton’s canonical equations of motion.
(vi) Define (a) Geodesic and (b) Phase space.
(vii) Draw phase space diagram of one-dimensional oscillator.

(viii) Give the value of ground state energy of anisotropic oscillator and zero-point energy of isotropic

oscillator.
(ix) Give the value of Coulomb potential in hydrogen atom.
(x) Define linearity of linear operator A.

(xi) Obtain the value of [£, p].
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