518

MSCPH-02
June - Examination 2016
MSc (Previous) Physics Examination
Statistical Mechanics and Quantum Mechanics
wifegd FifFdht aAT Faieq iAo
Paper - MSCPH-02
Time : 3 Hours ] [ Max. Marks :- 80

Note: The question paper is divided into three sections A, B and C.
Write answers as per the given instructions. Check your paper
code and paper title before starting the paper.
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Section - A 8§x2=16
Very Short Answer Questions (Compulsory)

Note: Answer all questions. As per the nature of the question,
you delimit your answer in one word, one sentence, or

maximum upto 30 words. Each question carries 02 marks.
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1) (1) In Maxwell-Boltzmann system with two states of energy
¢ and 2¢ respectively and degeneracy of 2 for each. Write
the partition function.

Hadd dlecome Ha™ H §F Soff Jravey 9T ¢
qoIT 2 ¢ § AT TP Dl TS 2 8, N HIAaR0T He S

PIfTT|

(1) How are entropy S and probability P of a thermodynamic

state related?
fopeft Sofcren e &t Uerdt S e wfiar P s TR
q G 22

(ii1) Find the work done on an ideal gas in an isothermal change

of volume from V and V..
T TG T P HW FHAUR UpH H - V, |V,
aRad= d frd T Brf 6 TorT Hifdre

(iv) An eigen function of the operator % is y = e, then find
X

the corresponding eigen value.
2 . - . -
HhRD %Eﬁrmwwzeh%aﬁwﬁaﬁa@?nﬁ
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(v) For Pauli matrices 0,0 ,0  what is the value of
c o toc o
x oy y X
UISel! Afgery 0,,6,,0, & ford G .o +c o P HT T
g ?

(vi) Write the angular momentum operator Lz in spherical
polar coordinates?
DIV HRT AHRS Lz BT Teltd garg Fqerat H forlRay)
(vii) Find the value of the commutator [xz, Px]

P R (FRIee) [xz,Px] PT 7 ST R

(viii)Find the value of the commutator [L , Py]
PRCR [ L, P | T AT &Il x|

Section - B 4 x8=32
(Short Answer Questions)

Note: Answer any four questions. Each answer should be given
in 200 words. Each question carries 8 marks.

(Tvs - 9)
(T TR aTel Te)
fAder : forgl IR gol & SR IR | UAB YT BT IR 200 Teq) H
ST U U9 8 3l Pl &

2) Give a comparison of Maxwell-Boltzmann, Bose-Einstein, and
Fermi-Dirac statistics.
YadaT-gicco™™, SI-3Mg=aeH, BHi-fovd Aifeadt &

JerTcAd e o |
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What is canonical distribution? Derive a formula for canonical
distribution for finding a subsystem in the energy state E at

temperature T.

bIiTehe fITRUT T €2 Uep [+1ebl b SURIUS bl Froll &R E H
g9 &1 T M R R i &t ageafr i)

Determine the energy eigen values and eigen function of a

particle in an infinite deep well:

Ux)=a for x <0 and x >a
U (x)= 0 1in the region 0 <x <a

Th UT b Fooll ST HIF AT ST ol T 0T I, Tfe
U T 3 TeRTg b fa9a U H RRUd g;
U(x)= a for x <0 and x >a
U (x) = 0 1n the region 0 <x <a
Ifo, G,,G_ represent Pauli spin matrices then prove that
c,0 ,0 =1

x y z

ﬁcx,cy,czmﬁ?ﬁﬁﬁ?mﬁmﬁﬁﬁgﬁ%

Prove Ehrenfest theorem

S{S%

0
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Find the energy eigen values of a rigid rotator consisting of two
masses m, and m, separated by a fixed distance 7.

U% G§ EUID B Foll AT A I TUFT PRI| goieh G ol A
feTepR &1 ©, Ul Y HET m, TAT m, 8, QEI &b &1 B
7 %I

Atime - independent perturbation Vis applied to the unperturbed
operator PIO. Regard V as small compared with the operator .

Show that the first order correction to the n™ eigen value is

BV =V, = Vg
faegmy vV o fr 9mg w® Rk T8 v, Fo & erfaenfug
eeIeM H, W SRIfUT 81 V &1 A H & 1uel 98 o4 g
Rag o 1 g &Y 1 3gT= A9 | we pife w1 Fenee
2

EV=v = S vO" Uy dg,

Define free energy of a body. Show that
__(9F __(9E

s__<8—T)V’ b= (8V>T

fopedt =g T ‘WY’ Jad Sl T IR HIfT

= g3 wenfia Hif)

Sz_(%)v’ P:_(g—f])T
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Section - C 2%X16=32
(Long Answer Questions)

Note:  Answer any two questions. Each answer should not exceed

in 500 words. Each question carries 16 marks.
(TS - ¥)
(e TR ¥ed)

fAder: gl S Ul & IR SIRVRI| T 3T IR DI 3fhad 500

10)

11)

12)

13)

grect o gRAIT HIfoRI | U U9T 16 31T &7 Bl

Obtain Klein-Gordon equation. Show that it satisfies equation
of continuity why was K.G. equation disregarded?

FAT-TMST AHAROT e o | Rig o I8 fPReaRar (3mae)
BT FHIBRUT Dl AISC PRaT gl K.G. FHIAR Bl AT IPRA &
HROT DT IRAT P |

State and prove Liouville’s theorem. Draw phase trajectory of
one - dimensional simple harmonic oscillator on x — p_ graph.

forenfae T @1 aRwIvT axt derm 39 Rig x| U fonfta et
3Tact Qe BT dAT-L x — p_ I R YGRIT BT

Write Dirac equation of a free particle. Deduce equation of
continuity and show that it leads to positive definite probability
density.

Teh Heh U1 b fo1q f&RTep eflepvur fors | geht wgre | FPRaRa
(T ) o1 TR TR a | g oft Rig o 6 fovre aHtawu
3 TGeuA UTRIdT Bcd gTcH gl

Write the Boltzmann equipartition theorem of energy and give
its proof.

o1l AU P oo™ =TT -1 ¢ 2 9T 39 Rig a9l
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