Total Pages—5 PG/UHIS/PHS-301/12

M.Sc. 3rd Semester Exammatlon, 2012
PHYSICS |
' PAPER-PHS-301
Full Marks : 40
Time : 2 hours
The figures in the right-hand margin vindica?e marks

Candidates are required to give their answers in their
own words as far as practicable

IIlustrdte‘the answers wherever necessary
GROUP - A -
{ Marks - 20 }
( Relativistic 'Qdant‘dm Mechaﬁié&)
Answer g/l questions
1. Answerany three bits : o 2x3

(a) Show thatthe Dirac Matnces antl-commute in pairs
and that their trace is equal to zero.
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(b) Find the velocity operator for a free pamcle
described through the Dirac Hamiltonian.

(¢) If P, be the radial momentum and a, be the radial

- velocity for an electron in a central potential and
defined as

Fopein
P= p o-r
v A r
- Show that
. a'ﬁ=arpr+-_—’

where,

(d) Obtain the eigenvalues of the operator

B»(E}v-]:+h)

(e) Slmphfy ( ( qA))
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. Answeranyonebit: SRR 4

(a) Write Dirac Hamiltonian for an electron in a
central potentlal V(r) and show that the spm
orbit m!aeractwn comes automatlcally in the Dirac

e - of e

~(b) Show that for a Dirac parti¢h¥! T't)"ﬁiﬁﬁllah'gular
momentum (L) is not a constant of motion
rather the total angular momentum J=L+Sisa
constant of motion. '

. Answerany one bit: * | 10

(a) Write the radial equation for a spin zero charged

_ particleina coulomb ﬁéld and obtain expression

for the energy eigenvalue. Clearly show the

~ additional terim occurring in the energy spectrum
duetothe relatxvtstlc treatment.

(b) Obtain the plane-wave solutxon for the spin half :
pamde inthe relativistic formahsm Write the four
wave functions correspondmg tothe + energy and
the two spin states in matrix form.
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"GROUP =B - e
[ Marks :20]

- Sratistical Mechanics'y't "
SoiiesE ' pnrmi el
Answer Q. No. 1 and any one from the rest
oinn

1. Answer .afmﬁ‘iﬁblts v 2x$

MR ITYE L EEF PP

(@) Distinguish .-between ensemble average and
quantum mechanical average.” -

(5) Ifthe canonical partition function

W(7/iT) = i (21!"];?7‘)

Find the equation of state

(c) Ifthedensity of states between v and v+dv is
" g(v)dv.= Av? dv. Find the zero pomt energy of
a¢,. Harmonic oscillator.

(d) If the grand pdrtion- function is given by
In {=F-AHV.Where F and A are constants,
independent of H. Find the magnetization of the
system.
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(e) Prove that for pure state P (density matrix) is a
projection operator.

(/) For non-interacting photons radiation pressure is

3% where u is the energy density, why ?

(@ If E =t%pﬂ for a spin % particle, show
that entropy gives rise to concept of negative
temperature. ' ' '

2. (a) Deduce an expression of F-D distribution
function from grand partition function. 6

(b) Prove that 7
: ©-mK,T G -7y

1 v
P = vV e :
forapanicleinabovx..v - 4

3. (a) Prove_tfhétpérti«'cle;ﬂdctﬂuaﬁm;invgrand canonical
. distribution is proportional to:—= ' 5

| AN
" (B) Aspin < particle with 50%.n the state|z:.) and:
50%in ale state | x., ). Find the-density matrix and.
degree of polarization. 2+3
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