
M.Sc. Semestcr-Il (CBCS Schemc) Examination
PHYSITJS

2-PHY-2 Quantum Mechanics-II
Tirne :Three Ilours] [MaximDm Marks : 80

N.B, : A11 questiorrs are compulsory anrl carry equal marks.

EITIIER

L (a) Discuss and compure thc Stark ellect for thc ground state ofh,vdrogen atom. 8

(b) for a non-degenerate qase, mcntioning the first order correction to energy and wave function,
derive the second ordcr colrcction to \r'avg lunction a-nd energy using time indcpendent
porturbation lheory. 8

OR

(p) Show that in the usual stationary state perturbatiol thcory ifthe Hamiltonian can be written

H: Ho + Hr *ith H.0.: E$o then corectior is AEc=<40 H l+0> 8

(q) Explain lirst order and secoDd order Zeeman effcct using perturbation theory 8

EI'I'IIER

2. (a) Obtain the expression lor transition prcbability per unit time in the first order when conslmt
perturbation acts on the system for short irltenal. 8

(b) Derivc and explain fermi Golden Rule for the traosition rate ftom a givcn i tial state to a
final slatc ofcontinuum. 8

olr
(p) Explain briefly in context with the time dependent pcrturbation theory indirced emission and

absorption of electromagnetic mdiation in atomic systcm. 8

Explain the application ofselection rules for explaining atomic spectra by suitable cxamples.
8

(q)

EITIIER
(a) Explain the significancc ofthe phase shift in thc scattering cross-section ofa sphcrically

synmetric polontial. 1

(b) Definc total cross section and differential scattcring cross section and obtain thc relation
betwcen scatleriflg cross-sections in I--system and C-system.

Solve Ilard sphcre scattering problcm using partial wave analysis method

6

6(c)

OR

(!)

(q)

G)

Discuss the validit-v condition for Bom approximalion. 4

Calculate scattcring cross-section for a particlc lrom a square well potcntiat oifinite potential
using Bor[ Approximation. 6

What is paflial wave analysis ? Explain mathematical formalism ofpartial rvave analysis
mcthod. 6
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EITIIER
(a) Explain lhe algebm ofcrcali('n and amihilalion operators lbr I'ennions. 7

(b) Explain how symmetric (\,s) or antisyn'unelric (\rA) wave functions can be construcled liom
general unslmrnetdcal rvare l'rurction qv. 5

(c) Construct spin functi()ns fi)r th:ee electron svstem. 1

OR

(p) Show that antislrrxnctric rrave lunclion for i\vo femions \\'ould vanish if both occupy the
same position with idcnlicaL spin. 5

(q) Show that symmetrv characler does not clunge $ith time. 5

(r) \Vhal is liencml reprcsenlalio olone ard t\\o rarticle operators in creation and annihilation
operator al8ebra ? 6

EITHER

(a) Showthat spinning motio| oldcctron is flatural outcome ollhc Dirac's ccluation. 6

O) Obtain cova ant form of Klein-Gordon e.luation. 4

(c) Fxplain the semiclassical thcor/ ofrudiation. 6

OR

(p) Develop K. G equation lcr spin zero particlc. 6

(q) Discuss the propertics ol Dirac's matrices. 4

(r) State Dirac's relativistic $arr- equation oblarl tlrc equalion ol continuitv coricslonding to

iL6

:
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