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Mechanics)
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Attempt Questions  (30 marks),

Which is  and  question

from each Units I, II, III and IV. Answer

 questions in all.

I, II, III IV

Answer the following : 3×10=30

1. (i) Show that at low velocities, the Lorentz

transformation reduces to Galilean trans-

formation.

11

2. (a) Show that the Lorentz transformation is

symmetric between two inertial frames.

(b) What is the speed at which the length of

a rod becomes 3/5th of its original length?

3/5 

3. (a) On the basis of Lorentz transformation,

derive expressions for lenght contraction

and time dilation.

(b) What is the difference in the momentum

of proton and photon both having 10 GeV

energy?

GeV

ØeMve  (30 Debkeâ) nw leLee ØeMve

ØelÙeskeâ FkeâeF&  SJeb  mes keâerefpeS~ kegâue 

ØeMveeW kesâ Gòej oerefpeS~

efvecveefueefKele kesâ Gòej oerefpeS :

oMee&FS efkeâ oes peÌ[lJeerÙe øesâceeW kesâ ceOÙe ueejsvpe ™heevlejCe

meceefcele neslee nw~

efkeâme Jesie hej Skeâ ÚÌ[ keâer uecyeeF& Gmekeâer cetue uecyeeF& keâer

iegvee nes peeSieer?

ueejsvpe ™heevlejCe kesâ DeeOeej hej owOÙe& mebkeâesÛe SJeb keâeue

Je=efæ met$eeW keâes JÙeglheVe keâerefpeS~

Øeesševe Je heâesševe ØelÙeskeâ keâer Tpee& 10  nw~ Fvekesâ

mebJesie ceW keäÙee Deblej nesiee?

meb.1 DeefveJeeÙe& Skeâ-Skeâ 

heeBÛe

FkeâeF&

(4)
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oMee&FS efkeâ Deuhe JesieeW hej ueejsvpe ™heevlejCe iewueerefueÙees

kesâ ™heevlejCe kesâ mece™he nesles nQ~

peye efkeâmeer keâCe keâer ieeflepe Tpee& Gmekesâ efJe ece õJÙeceeve Tpee&

kesâ heeBÛe iegves kesâ yejeyej nw leye Gme keâCe keâe Jesie keäÙee nesiee?

nesueesveesefcekeâ, Devenesueesveesefcekeâ, efjÙeesveesceme Je mkeäuesjesveesceme

JÙeJejesOeeW kesâ GoenjCe oerefpeS~

keâCeeW kesâ efvekeâeÙe kesâ efJevÙeeme DeekeâeMe leLee keâuee DeekeâeMe

ceW efJeYeso keâerefpeS~

yeÇwefkeâmšes›eâesve Øeeyeuece keäÙee nw?

Skeâ ef$e-efJeceerÙe oesuekeâ kesâ efueS nwefceušve kesâ ieefle meceerkeâjCeeW

keâe s efueefKeS~

mLetue Je met#ce DeJemLeeSb keäÙee nQ?

met#ceefJeefnle mecegoeÙe kesâ cegKÙe DeefYeue#eCe keäÙee nQ?

oMee&FS efkeâ efJeefnle mecegoeÙe ceW Tpee& ceW DeefmLejlee veieCÙe

nw~

keâe@hej ceW  hej Fueskeäšêve keâer heâceea Tpee& keäÙee nesieer?

(keâe@hej ceW Fueske äšêve keâe IevelJe

(ii) What is the speed of a particle when its

kinetic energy is equal to five times its

rest mass energy?

(iii) Give examples of holonomic,

nonholonomic, rheonomous and

scleronomous constraints.

(iv) Distinguish between the configuration

space and phase space of a system of

particles.

(v) What is brachistochrone problem?

(vi) Write down the Hamilton's equations of

motion for a three dimensional oscillator.

(vii) What are macro and micro states?

(viii) What are the main features of

microcanonical ensemble?

(ix) Show that in the canonical ensemble, the

fluctuation in energy is negligible.

(x) What is the Fermi energy at T=O for elec-

trons in copper (electron density in

copper=8.4×1028,m-3)?

T=O

=8.4×1028,m-3)?
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Unit-II / -IIFkeâeF& 11

ues«eebpeer ieefle meceerkeâjCe kesâ DeeOeej hej cegòeâ DeekeâeMe ceW

Skeâ meceeve IetCe&ve keâjles ngS leej hej mejkeâles ngS cevekeâe

kesâ ieefle meceerkeâjCe keâes Øeehle keâerefpeS~

Ie tCe&ve keâe r vÙetvelece melen GlheVe keâjves Jeeues     â keâe

meceerkeâjCe Øeehle keâerefpeS~

meceleue ceW ieefle keâjles ngS Skeâ odefJekeâ ueesuekeâ keâer ieefle keâer

efJeJesÛevee keâerefp eS~

oMee&FS efkeâ GÛÛe leehe hej heâceea-ef[jekeâ Je yeesme-DeeFvmešerve

meebKÙekeâer oesveeW cewkeämeJesue–yeesušdpecewve meebKÙekeâer kesâ mece™he

nesleer nQ~

leehe hej  kesâ keâcejs ceW efkeâleves heâesševe

GheefmLele neWies?

4. (a) 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.

(b) Obtain the equation of the curve which

produces minimum surface of revolution.

5. (a) Discuss the motion of a double pendu-

lum moving in a plane.

(b) Solve the Hamiltonian's equations of mo-

tion for a rigid rotating body.

(b) How many photons are present in a room

of 100 m3 at a temperature of 300C.

300C 100 m3
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Ie tCe&ve 
keâjles 
ngS 
Skeâ 
Â{ 
efheC[ 
kesâ 
efueS 
nwefceuešve 
kesâ 
ieefle

meceerkeâjCeeW keâes nue keâerefpeS~

oMee&FS efkeâ keâesCeerÙe mebJesie keâe mebj#eCe #es$eerÙe Jesie keâer

efmLejlee kesâ meceleguÙe nw~

Sieexef[keâ heefjkeâuhevee keâe keâLeve oerefpeS SJeb          JÙeeKÙee

keâere fpeS~

õJÙeceeve  kesâ Skeâ keâCe keâer mebj#eer kesâvõerÙe yeue kesâ

Devleie&le ieefle kesâ efueS ØeLece meceekeâue Øeehle keâerefpeS~

Gme DeJemLee keâes mLeeefhele keâerefpeS efpemeceW IevelJe efJelejCe

heâueve meceÙe mes mJeleb$e neslee nw~

Tpee& kesâ mece efJeYeepeve kesâ efveÙece keâe keâLeve oerefpeÙes SJeb

Fmes efmeæ keâerefpeS~

yeesme-DeeFvmešerve meebKÙekeâer keâe ØeÙeesie keâjles ngS mšerheâve-

yeesušdpecewve efveÙece JÙeglheVe keâerefpeS~

Unit-III / -III

Unit-IV / -IV

FkeâeF&

FkeâeF&

11

6. (a) Show that the conservation of angular

momentum is equivalent to constancy of

areal velocity.

(b) State and explain the ergodic hypothesis.

7. (a) Obtain first integrals of motion for a con-

servative central force acting on a single

particle of mass m.

m

(b) Establish the condition, under which the

density distribution function is time inde-

pendent.

12

8. (a) State and prove law of equipartition of

energy.

(b) Using Bose-Einstein statistics, derive

Stefan Boltzmann law.

9. (a) Show that at high temperature both

Fermi-dirac and Bose-Einstein statistics

reduce to Maxwell-Boltzmann statistics.

(6) (7)
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