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' EHYSICS-VI Quantum Mechanics and Statistical Mechanics
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This paper is divided into three Scctions-A, B and C. Section-A contains Descriptive Answer
Qucstgons, Section-B contains Short Answer Questions and Section-C contains Very Short Answer
Questions. Attempt all the Sections asperinstructions.
) TUE-A (Section-A)
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This Section contains six questions, attempt any three questions. Each question carries 7 marks.
Answer g{xstr@%? d%s&x%%trive. ﬁmw a
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l]i)crilxéc/goltgznan;’s ;:{ntélo)py-Probability relation s = k log w and with the help of this law show that
= ywhereR is erg’s constantand Nis Avogadro’s number.
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Give steady state form of the Schroedinger’s equation for a particle in a three dimensional rigid box.
Solve this equation to obtain the energy eigenvalues and eigenfunctions of a particle. Explain

degeneracy ofawave function. » . _
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- A particle travelling with energy E along x-axis has in its path a rectangular potential barrier of height
V, > Eand widthL.Showthat there is afinite probability of transmission evenif E < Vo-
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Calculate the number of phase cells in the given energy range for three dimensional free particle.
Alsofind the number of acgessible microstatesinthe energyrange EtoE + SE.
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A particle of mass m is freely moving in one dimensional box of lqngth L. Calculate the number of

@ quantum ;{t}a;:;?r;n he energyra;rlr eEandE + HS‘;ET o e a‘@ NN

i TFR AT F € ? Derive Einstein’s photoelectric equation and show how does it explain

the laws of phtoelectric emission ? -
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Calculate the de-Broglie wavelength of a proton of energy 10 Mev. (Given mass of proton =

 1.6x10"2Kg). e
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byB(E)=p'(E") = ELT -3 .:E).a ‘3 E(E) where K is Boltzmann’s constant and Q(E) is the numbe
o( microstates of cnergyE,
Discuss the statistical equilibrium and necessary condition forit.
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ThisSection contains three questions, attempt any two questions. Each questions carries 4 marks.
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Using Heisenberg’s uncertainity principle show that in Bohr's orbit the position of electron will be
conpletelyuncertain
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The work function of a metal surface is 1.28 ey calculate the K. E. of fastest ands lowest photoelectrons
and the retarding potential when light of frequency5.5 x 10'*second ™! falls on the surface. |
h=6.63 x 107715 .
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Maxwell’s distribut'on lawof speed calculate the number of moleculeshaving most probable speed.
QuE-7/ (Section-C)
WHHRIT WTTE Jeft s M@ | This question contains five parts, all parts are compulsory.
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Compute the effective mass of a photon of energy 2.7 X 10 k57, 4
SR—E = mc> ’ .
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2.7 x 10”657
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_27x10 5m
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= 0.3 x 102 fF,
. =3 X 10 fFmo
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Write the uncertainity relation between angularmomentum and angular displacement,
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Calculate the probabilitythat in tossinga coin 4 timeswe getallheads upermost.
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(iv) m?mmmwmmémé ?Whatis occupationindex ofan energystate ?
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