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MPH-01
December - Examination 2019

MSC (Previous) Physics Examination
Classical Mechanics and Statistical Physics

Paper - MPH-01

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. For paper MPH-
01 calculators are not allowed.
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Section - A 8§xX2=16
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question
delimit your answer in one word, one sentence or
maximum up to 30 words. Each question carries 2 marks.
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In Maxwell-Boltzmann system with two states of energy € and
3¢ respectively and degeneracy of 3 for each, then write the
partition function for given system.

HPAdd Jlecod T H G Soll e ¢ TAT 3¢ g Al
YA T TYEAT 3 2 Al fGu 10 Fepry & oy AfGeRur her
SIS

What do you mean by cyclic coordinate.

ThI FSeTeh I 3MYehT @ aredf 27

If kinetic energy of a particle is K.E.=2a >+ 3br @ and

Potential Energy P.E. = ¢’

Here a,b,c are constants. Find the generalized momentum P,

gie puT Pl ST Foll KE. = 2a 7+ 3br § AT FRUfTST
Al PE. = cr? 81 T8l a,b,c 3FR g Al YD [T P, &1
R

What is the value of Poisson Bracket | pz, 2p2q] ?

qsq sfde [p2 2p%g] @1 99 =T BRI ?

Write the value of Chemical potential of photon.

B & IS g a1 7 o |

What do you mean by White dwarf star?

49 g9 IR I 39T FAT AR 8 2

(vii) If potential energy of particle of mass m in one dimensional

motion is

Ux) = %ax2 +%,6’x+ 5

Here a and [ are constants. What is the angular frequency of
oscillation?
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(viii)What do you mean by central force?

PSIT §of I YT T aTHd g ?

Section - B 4X8=32
(Short Answer Questions)
Note: Answer any four questions. Each answer should not
exceed 200 words. Each question carries 8 marks.

Qus - §
(oTg ITRIT Ue)
fAder: gl TR Ul & IR VI MU 3o TR Bl frmay
200 vregi & gRAAT HIfTe| U UT 8 i T 2l

2) Lagrangian of a particle is given by
L=ma’0*(1— cosf)— mga(1 + cosf)
Where a is constant. Find the equation of motion for the particle.
T DU Pl R FTI
L=ma*0%(1— cosf)— mga(l + cosB)
g T8l a T 3T2R g Al DUl Dl T BT FHIBROT S B |

MPH-01/700/ 6 (3) (P.T.0)



3)

4)

)

6)

7)

8)

780
Determine the normal coordinates and eigen frequencies of a three

dimensional oscillator having potential energy

U= (ko + ko + ky2?)

e fAfda Qifed g fRafos Saf =1 & S o=
et v A smaferl @1 fAeiRor Rt

U= (kx> + by’ + k)

Obtain the equation of motion for Simple pendulum using Hamilton's

equations.

gftree FHeRUTT el IUYTT &Rl §Y AR Aleteh 2l TTfT cb FHIDRUT
DI YT B

Obtain the partition function for N weakly coupled harmonic

oscillators.

ool ®U A AT N Gifensl Bl HART Ber TTH |

A block of mass m is attached to one end of spring with spring
constant K. Block performs simple harmonic oscillation. Obtain
time period of oscillations using Lagrangian.

T sclieh FORAehT GegmM m & I8 U B & o RR 3 e g,
S B &1 BT fHadie K g1 sl IR MG Qe axdl &
Al 37 ol Dl QleDId AU i AERIAT | ST x|

Explain the concept of phase space.

HAT T & RIgIa Bl TV

What do you mean by grand canonical ensemble. Explain it.

& TSl 9§ SATUeT 9T ey g S |HeEyl
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9) Briefly explain the inertia tensor for the rigid body.

3¢ fUs & foly STeca o= |ag § FwsI|
Section - C 2xX16=32

(Long Answer Questions)
Answer any two questions. You have to delimit your each

Note:
answer maximum up to 500 words. Each question carries
16 marks.
yusg - 9
(e IR o)
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10) Define Bose Einstein statistics and arrive at the following BE
distribution function
n _ 1

l

g exp(a+pfe)—1

TG Aifegeh! gRaTd -1 dom =1 BE fIarur %o ot

11) Prove that poisson Brackets are invariant under canonical

transformation.

I8 fag o9 b diga sfihe FallfieeT SR & 48R |d &1
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A bead slides on the wire in the shape of the cycloid as given by
equations.

x=>b(p—sin )
and y=5 (1 +cos )
where is the height of the bead and 0 < ¢ <27 and g is the
acceleration due to gravity. Obtain the lagrangian and equation of
motion for bead.
TP Th (cycloid) BUT T IR TR T G9PT fhact &1 & ashol
1 FHIROT 7T @

x=>b(p—sin )
Jy=>b(1+cosd)
STET y Fd Bl Hag 8 T 0= ¢ <27 qAT g Tocd b DR =T
g T AP BT T g i o1 Fetaor forar|

What do you understand by Fermi Dirac statistics? Obtain the Fermi

ener.
Dirac distribution function. Also plot this function with kTgy

T ST ATRIRIHT T 3MThT T U 2 HHT 3R forawor
ol T TTH ) T 3 energyaswa%ﬁlﬁaﬂh
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