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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.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE& MPH-01 àý nÌ Ho$ {bE 
Ho$bHw$boQ>a H$s AZw‘{V Zhr h¡&

 Section - A 8 × 2 = 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.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
2 A§H$m| H$m h¡&
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1) (i) In Maxwell-Boltzmann system with two states of energy ε and 
3ε respectively and degeneracy of 3 for each, then write the 
partition function for given system.

  ‘o³gdob ~moëQ²>O‘oZ {ZH$m¶ ‘o Xmo D$Om© AdñWmE ε VWm 3ε h¡ VWm 
àË¶oH$ H$s An^«ï>Vm 3 h¡ Vmo {XE JE {ZH$m¶ Ho$ {bE g§{dVaU ’$bZ 
kmV H$amo&

 (ii) What do you mean by cyclic coordinate.
  MH«$s¶ {ZX}em§H$ go AmnH$m ³¶m Vmá¶© h¡?

 (iii) If kinetic energy of a particle is . .K E a r br2 32
i= +o o  and 

Potential Energy P.E. = cr2

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

  ¶{X H$U H$s J{VO D$Om© . .K E a r br2 32
i= +o o  VWm pñW{VO 

D$Om© P.E. = cr2 h¡& Ohm± a,b,c AMa h¡ Vmo ì¶mnH$ g§doJ Pr kmV 
H$amo&

 (iv) What is the value of Poisson Bracket ,p p q22 26 @ ?
  nmoBgZ ~«o{H$Q> ,p p q22 26 @  H$m ‘mZ ³¶m hmoJm?

 (v) Write the value of Chemical potential of photon.
  ’$moQ>moZ Ho$ amgm¶{ZH$ {d^d H$m ‘mZ {bIo&

 (vi) What do you mean by White dwarf star?
  œoV ~m¡Zo Vmao go AmnH$m ³¶m VmËn¶© h¡?

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

  ( )U x ax x
2
1

2
3

52
b= + +

  Here α and β are constants. What is the angular frequency of 
oscillation?
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  EH$ H$U {OgH$m Ðì¶‘mZ m  h¡ CgH$s EH$ {d‘r¶ J{V ‘| pñW{VO 
D$Om©

  (x)U ax x
2
1

2
3

52
b= + +  h¡ Ohm± α VWm β

  AMa h¡& BgHo$ XmobZ H$s H$moUr¶ Amd¥{V ³¶m hmoJr?

 (viii) What do you mean by central force?
  Ho$ÝÐr¶ ~b go AmnH$m ³¶m Vmá¶© h¡?

 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 marks.

IÊS> - ~
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&

2) Lagrangian of a particle is given by

 cos cosL ma mga1 12 2
i i i= - - +o ^ ^h h

 Where a is constant. Find the equation of motion for the particle.

 EH$ H$U H$m boJ«|{O¶Z

 cos cosL ma mga1 12 2
i i i= - - +o ^ ^h h

 h¡ Ohm± a  EH$ AMa h¡ Vmo H$U H$s J{V H$m g‘rH$aU kmV H$amo&



780

MPH-01 / 700 / 6  (4) (Contd.)

3) Determine the normal coordinates and eigen frequencies of a three
 dimensional oscillator having potential energy

 x k yU k k z
2
1

1
2

2
2

3
2= + +^ h

 EH$ {Ì{d‘r¶ Xmo{bÌ {OgH$s pñW{VO D$Om© {ZåZ h¡ CgHo$ àgm‘mÝ¶
{ZX}em§H$ Ed§ AmBJ|Z Amd¥{V¶m± H$m {ZYm©aU H$amo

 x k yU k k z
2
1

1
2

2
2

3
2= + +^ h

4) Obtain the equation of motion for Simple pendulum using Hamilton's
 equations.
 ho{‘ëQ>Z g‘rH$aUm| H$m Cn¶moJ H$aVo hþE gab bmobH$ H$s J{V Ho$ g‘rH$aU 

H$mo àmá H$amo&

5) Obtain the partition function for N weakly coupled harmonic 
oscillators.

 Xþ~©b ê$n go ¶wp½‘V N Xmo{bÌmo H$m g§{dVaU ’$bZ àmá H$amo&

6) 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.

 EH$ ãbmH$ {OgH$m Ðì¶‘mZ m h¡ ¶h EH$ pñà¨J Ho$ EH$ {gao go ~§Ym h¡, 
Cg pñà¨J H$m pñà¨J {Z¶Vm§H$ K  h¡& ãbmoH$ gab Amd¥V XmobZ H$aVm h¡ 
Vmo BZ XmobZmo H$m XmobZH$mb b|J«o{O¶Z H$s ghm¶Vm go kmV H$amo&

7) Explain the concept of phase space.
 H$bm ñnog Ho$ {gÕm§V H$mo g‘PmBE&

8) What do you mean by grand canonical ensemble. Explain it.
 ~¥hV² EÝgoå~b go AmnH$m ³¶m VmËn¶© h¡? Bgo g‘PmBE&
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9)	 Briefly	explain	the	inertia	tensor		for	the	rigid	body.
 ÑT> qnS> Ho$ {bE O‹S>Ëd Q>oÝga g§jon ‘| g‘PmE&

 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
16 marks.

IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10)	 Define	Bose	Einstein	statistics	and	arrive	at	the	following	BE
 distribution function

 
expg

n

1
1

i

i

ia bf
=

+ -^ h
 

 ~mogAmB§ñQ>rZ gm§p»¶H$s n[a^m{fV H$amo VWm {ZåZ BE {dVaU ’$bZ H$mo 
àmá H$amo:

 
expg

n

1
1

i

i

ia bf
=

+ -^ h

11) Prove that poisson Brackets are invariant under canonical 
transformation. 

 ¶h {gÕ H$amo {H$ nmoBgZ ~«o{H$Q> ³bmo{Z³b ê$nmÝVa ‘o {Züa ahVo h¡&
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12) A bead slides on the wire in the shape of the cycloid as given by 
equations.

    x = b (φ – sin φ)
 and y = b (1 + cos φ)
 where is the height of the bead and 0 2# #z r  and g is the 

acceleration due to gravity. Obtain the lagrangian and equation of 
motion for bead. 

 EH$ MH«$O (cycloid) ê$nr EH$ Vma na EH$ ‘ZH$m {’$gb ahm h¡ MH«$O 
H$m g‘rH$aU {ZåZ h¡

    x = b (φ – sin φ)
 d y = b (1 + cos φ)
 Ohm± y ‘ZHo$ H$s D$MmB© h¡ d 0 2# #z r VWm g JwéËd Ho$ H$maU ËdaU 

h¡ VWm ‘ZHo$ H$m boJ«§{O¶Z d J{V H$m g‘rH$aU {bImo&

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

 Dirac distribution function. Also plot this function with 
kT
energy

 ’$‘u S>ramH$ gm§{I{¶H$s go AmnH$m ³¶m A{^àm¶ h¡ ’$‘u {S>amH$ {dVaU

 ’$bZ H$mo àmá H$amo VWm Bgo 
kT
energy

 Ho$ gmW {M{ÌV H$amo&


