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Answer five questions, taking one from each unit.

UNITH
1. (& Explaininshort Planck’squantumtheory. 3
(b) What isCompton effect? Derive an expression for the changein
wavel ength of scattered photonin Compton effect. 1+6=7
(c) X-raysof wavelength 10A are scattered from atarget. 4

(i) Findthewaveength of the X-rays scattered through 45°.
(i) Findthe maximum wave ength present in the scattered X-rays.

2. () DescribeDavissonand Germer’sexperiment for the study of
diffraction of electrons. 4
(b) Statethe postulatesof Bohr’stheory of the hydrogen atom. Derive
theexpressionsfor radius of Bohr orbit and energy of theelectronin
thent" orbit. Draw the energy level diagram of the hydrogen atom
and hence explain thevarious spectral seriesof thisatom.

2+4+4=10
UNITHI
3. (a) Derivethetime-independent Schrodinger’swaveequationfor a

particleinthreedimensions. 12
(b) Whatisthe physical significance of awavefunction? 2
4. (a) Explainnormalizationof awavefunction. 2

(b) Using time dependent form of thewave function deduce operators
for momentum and energy. 3+3=6



(c) Provetherelation aa—lj +V.J = 0 whereJisprobability current

density and P the probability density. 3
(d) A particleisinmotionaong alinebetweenx=0and x=awith zero

potential energy and at pointsfor whichx < 0and x> athe potentia

energy isinfinite. Thewavefunction for aparticleinthenth stateis

givenby:

Y, = AS n X
a
Find the expression for thenormalized wavefunction. 3

UNITHII

. (8 A particleof massmisconfined to aone-dimensional closed box of
infiniterigidwallsat x=0and x= L. Assuming that it doesnot lose
energy incollisonswith thewalls. Obtain an expressionfor the
normalized wavefunction and cal culate the val ues of energy of the

particleinaone-dimensiona box. 10
(b) Findthelowest energy of an electron confinedto moveina
one-dimensional potential box of length 1 A. 4

. (8 Whatispotentia step?Find thereflectionand transmission
co-efficient for potential step of theformE <V . Show that thereisa
finiteprobability of locating theparticleintheregionwhichis
forbiddenclasscaly. 12

(b) What isquantum mechanica tunnelling? Giveoneexample. 2

UNIT-HV

. (8 StateHeisenberg uncertainty principlefor measurement of position
and momentum. Using gammaray microscopethought experiment,
obtain an expression for uncertainty relation. Discussitsphysical

importance. 2+4+2=8
(b) Explaintheconcept of energy and timeuncertainty. 3
(c) Cdculatetheuncertainty intheposition of aneectron movingwitha
velocity 300 m/s, with uncertainty 0.001%. 3



8. (a) ObtaintheHesenberg’suncertainty principlefromdeBrogliewave

concept. 5

(b) Explainnon-existenceof freeeectronsinthenucleus. 3

(c) Cdculatetheuncertainty inthemomentum and velocity of anelectron

confinedinabox of length LA, 3

(d) Explainany two propertiesof anucleus. 3
UNIT-V

9. (8 Discussthenatureof nuclear force. Plot the N-Z graph for stable
nucle and explain nuclear sability. 3+3=6
(b) Writethe semi empirical massformulafor anucleusof massnumber
A, containing Z protonsand N neutronsexplaining eachtermusedin

theexpression. 5
(c) Cdculatethehalf-lifeperiodof radiumif 1 gramof radiumisreduced
by 2.1 mgin5yearsby o decay. 3

10. (8) Explaintheexistenceof continuousspectrumof B particles. Show

how neutrino hypothesisaccountsfor continuous [3 -ray spectrum.
3+3=6
(b) Cdculatethekinetic energy of thea phaparticleemitted by the

decay of *2Rn. Given massof *22Rn =222.017531 u. Massof

pol onium nucleus=218.008930 u and mass of alphaparticle=

4.00260 u. 3
(c) Writeshort notesonthefollowing: 2+3=5

(i) Electroncapture

(i) Interna converson




