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7 Discuss tie spreading of a wave packet.  [07]
velo sft‘ is equal 1o the particle velociy
ime-cependent Scirddinger equation”  [07]

Q.1 (A)  What do you maan by o wave o
For matier waves. o
(B)  What isthe relativisti

Write about it

Q.1 (A) A particle having energy £ is incident on  finite barrier of height Vo (E<Vy).  [07]
Mustrate the wave function in the different 1 regions.

By Give a brief explanatxom of the Ehrenfest theorem's significance. 107]

Q.2 (A)  What is Dirac’s bra and ket ot ations? rXp‘“m briefly. 107]

' B Prove that (y2p3 + piy?) - S0py +pyy) = -Efz : o7l

0.2 (A)  Explain whata unitary ‘i;"'}zz tion is. Prove that: (1) the operator's Hermitizn  [07]
hature is maintained and (2) the form of the operator equations does not chanoe.

(B)  Obtain the uncertainty Ae’cmou of %elsenbu o us<ng Schwartz inequality. 107]

3.3 (A)  Write the eigenvaiue equation for linear ha ltf‘nOl‘JC osciilator. Hence solve it to  [(7]

obtain its eigen values 1,
(B)  Solve the eigenvalue equation for linear harmonic oscillator to obtain iis o gen {07]
functions u, {x).

IBES
LU 3
Q.3 (A)  Write the radial wave equation for ihe three-dimensiona! square well potential.  [07]

~

Hence solve it to obtain its radial eigen funciions in the interior region.
B)  Write the radial wave equaiion for hydrogen atom. Hence solve it to obtain its 1071
7 i } g
eigen values B,

Q.4 (A} Obtain the operator form for the 1.° operator in sphericai polar coordinaies. (07}
(B) Write the eigen /alua equation for L* operator in spherical polar coordinaies.  [07]
Hence separate it into ¢ and /' parts.
OR
.4 (A)  Write the eigen value equation for perturbed Hamiltonian. Hence obtain ihe  [07]
zeroth order, first order, and second wro 2t perty rTbation ecuztions.
(B} Solve the I* order perturbatio @qm ion, it eigen value i non—degenarazev 1071
Q.5 Answer in brizf Aay Seven questions from the following: (Each question is of 1]

two mark).
(i)  What are the rising and lowering operators?
(if)  Differentiate between the Heisenberg and Sc chrodingsr representations of a

quantum mechanical system.
(iity  Explair }inea up erators. sy
(iv)  Staticnery s
(vy  Describe what eiger oz
(vi) 'What do you mean by operaiors

poropriate notation, discuss its features.

i quaniur mechanics?

Vi) Spherical polar coordinates e value of opecator P% is

(viiiy The e%gen value equation L?Y, . (6,8)= _ .

(ix}  The vaiue of Hermiwe p o*w omial Hi(pyis .

(x)  The eigenfunctions of L which we gat by sgral ation of the variebles 8 and ¢ are
also simultancously eigeniunctions of

(xi) If the sigen value En of Hamilronia
of v\ is spanned by set of eigen functicns

(xi1) For the ortho-normal eigen functions {um, u) =

=

55 1-1‘0 d degenerate then, the eigen space




