2. (a)
(b)

3. (a)
(b)
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Show that the Lorentz transformation is
symmetric between two inertial frames.
OMeeFS ekea 08 pe[1Jeell sedces ked ceOUe ueejvpe ™heevlejCe
meceecele nelee n~

What is the speed at which the length of
a rod becomes 3/5th of its original length?
chedme Jeie bej Sked U kede uecyeeF Gmekede ceue UecyesF kede
3/5 igvee ne peeSiee?

On the basis of Lorentz transformation,
derive expressions for lenght contraction
and time dilation.

Ueejvpe ™hesviejCe keh Deedeej ej oOUe mekedelle Sle hedeue
Jeeae mebee hede JUelhele kedeepeS~

What is the difference in the momentum
of proton and photon both having 10 GeV
energy?

leeSeve Je hedeSeve OelUeked kede Tpee 10 Gev n~ Fueked

medeie ce keUee Delej neiee?
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(Elements of Classical Relativistic & Statistical
Mechanics)

Time Allowed : Three Hours] [Maximum Marks: 75
Note : Attempt Questions No.1 (30 marks),
Which is compulsory and one question
from each Units I, II, 11l and IV. Answer
Five questions in all.
leve me.1 (30 Deked) Deeveleelle n leLee Sked-Shed feve
lelUsked FledeF 1, 10, 101 Sk 1v me KeieepeS~ kedue heele
leMvee ked GOgj oeepeS~
Answer the following : 3x10=30
evecveeueeKele ked Goej oeepeS
1. (i) Show that at low velocities, the Lorentz
transformation reduces to Galilean trans-

formation.

P.T.O.



(i)

(iii)

(@iv)

V)
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(2)
OMeeFS eked Deufie Jeiee fej ueejvpe ™heevejCe ieueseuele
ked ™heevlejCe keA mece™he nele n~
What is the speed of a particle when its
kinetic energy is equal to five times its
rest mass energy?
peye deimee kedCe lede ieclepe Tpee Gmeke ele cce GJUecseve T pee
e heell eve Jed yejeyej n leye Gme keiCe leie Jie elke neiee?
Give examples of holonomic,
nonholonomic, rheonomous and
scleronomous constraints.
neuesveseceked, Deveneugevesceked, ¢ Useveeceme Je mheus  eveeceme
JeJejeOce ke GoenjCe osepeS~
Distinguish between the configuration
space and phase space of a system of
particles.
hedCet ked evekedeUe ked eevUeeme DekedeMe leLes keduse Deskedehle
Ce eleYeo KedeepeS~

What is brachistochrone problem?

yeekedmSoedeve Deeyeuece kel n?

(vi)

@)
Write down the Hamilton's equations of
motion for a three dimensional oscillator.
Sked ede-eJeceele oueked ked eueS neceusSve ked ieele mecesked j Cee

kede euseKeS~

(vii)) What are macro and micro states?

mLeue Je metice DelemLeeS kelee n?

(vii) What are the main features of

(@ix)

)

S-607

microcanonical ensemble?

mettceeleenle meceogle ked ceKUe DeeYeuesieCe kelee n?
Show that in the canonical ensemble, the
fluctuation in energy is negligible.

OMeeFS ched eeenle meceoell c2 Tpee ce DesmLejlee veieCle
n~

What is the Fermi energy at T=0 for elec-
trons in copper (electron density in
copper=8.4x10%%,m=3)?

fedefej e T=0 fej FuekeSeve kede heicee Tpee kelee neiee?

(kedehej ce FuekeSeve kede levelle=8.4=<1028,m3)?

P.T.O.



(b)

S-607

8)
OMeeFS ekea GUUe lehe hej hedcee-¢ [ jeked Je yeeme-DeeFumeSeve
meek Uskede Osvee cekemedeue-yeeuSipaceve meek Uekede ked mece™he
nelee n~
How many photons are presentin a room
of 100 m® at a temperature of 30°C.
300C leehe rej 100 m® fed kedcej ce ekedleve edeSeve

GheemLele neie?

€Y

(b)

(@)

(b)
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On the basis of Lagrange's equation of
motion, find out the equation of motion
of a bead sliding on a uniformly rotating
wire in a free space.

uecegpee iegle meceekedjCe ked Deeleej hej ceoed DeghedeMe ce
Sked meceeve leCeve kedjle nS leej hej mejkedle nS cevekede
ed eele mececkedjCe kete fechle kedeepeS~

Obtain the equation of the curve which
produces minimum surface of revolution.
leCeve kede vUevelece melen GlieVe kedjve Jeeue 4 kede
meceekedjCe feehle KedeepeS~

Discuss the motion of a double pendu-
lum moving in a plane.

meceleue ce ieele kedjle nS Sked oeleked ueeueked kede icele kede
eJedelevee KedeepeS~

Solve the Hamiltonian's equations of mo-

tion for a rigid rotating body.

P.T.O.
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€Y

(b)

€Y

(6)

le

meceekedj Cee kede nue KedeepeS~
Unit-111 7 FieiF-111 11

Show that the conservation of angular
momentum is equivalent to constancy of

areal velocity.

OMeeFS eked kedeCoelle meleie hede meji#eCe #ebesUe Jeie kede

emLejlee ked meceleule n~

State and explain the ergodic hypothesis.

Sieee [ked heejkeuhevee kede keALeve oeepeS Sle JUeek Uge
fedeepeS~
Obtain first integrals of motion for a con-

servative central force acting on a single

particle of mass m.

Glleceeve m ked Sked kedCe kede mejaee keavOele yeue ke

Devleiele ieele ked eueS feLece meceskedue feehle KedeepeS~

(b)

€Y

(b)

€Y
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()
Establish the condition, under which the
density distribution function is time inde-

pendent.

Gme DeJemLee kede mLeeehele kedeepeS epemece levelle elelejCe
hedueve mecele me mleleSe nelee n~

Unit-1V 7 FiegF-1v 12
State and prove law of equipartition of
energy.
Tpee ked mece eleVeepeve ked evelece kede kedleve ogepelie Sle
Fme emeee kedeepeS~
Using Bose-Einstein statistics, derive
Stefan Boltzmann law.
yeeme-DeeFymeSeve meeK Uekede kede TeUeeie kedjle nS mSehedve-
yeeuSpeceve evelece JUelheVe kedeepeS~

Show that at high temperature both
Fermi-dirac and Bose-Einstein statistics

reduce to Maxwell-Boltzmann statistics.

P.T.O.
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