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{ZX}e : ¶h àýnÌ VrZ IÊS>m| "A', "~' Am¡a "g' ‘| {d^m{OV h¡& àË¶oH$ I§S> 
Ho$ {ZX}emZwgma àým| Ho$ CÎma Xr{OE& {H$gr ^r {dg§J{V H$s pñW{V 
‘| A§J«Or ê$n hr A§{V‘ ‘mZm Om¶oJm& àý nÌ ewé H$aZo go nyd© nona 
H$moS> d àýnÌ erf©H$ Om±M b|& àý nÌ MPH-01 Ho$ {bE Ho$bHw$boQ>a 
H$s AZw‘{V Zht h¡&

 Section - A 8 × 2 = 16
(Very Short Answer Type Questions) (Compulsory)

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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 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¡&

1) (i) Lagrangian of a system is 3 4 2cosL i i= + +2o  

  Write the equation of motion.
  {ZH$m¶ H$m boJ«§{O¶Z 3 4 2cosL i i= + +2o  h¡ Vmo J{V H$m g‘rH$aU 

{bI|&

 (ii) Write the value of Poisson Brackett 4,q q4 2+8 B
  nmoBgZ ~«o{H$Q> 4,q q4 2+8 B H$m ‘mZ {bI|&

 (iii) If kinetic energy of a particle is . .K E ar br2 3 i= +2o o  and Potential 
Energy . .P E cr= 2

  Here a, b, c are constants. Find the generalized momentum Pr
  ¶{X H$U H$s J{VO D$Om© . .K E ar br2 3 i= +2o o  VWm pñW{VO D$Om© 

. .P E cr= 2 h¡& Ohm± a, b, c AMa h¡ Vmo ì¶mnH$ g§doJ Pr kmV H$a|&

 (iv) Write the degrees of freedom each corresponding to translation 
motion and rotational motion for a triatomic linear molecule.

  aoIr¶ {Ìna‘mUwH$ AUw Ho$ {bE ñWmZm§VaU Ed§ KyU©Z àË¶oH$ Ho$ g§JV 
ñdV§ÌVm H$s H$mo{Q> {bI|&

 (v) “Total angular momentum and total linear momentum of a 
system of particles is zero in the centre of mass system.” Is this 
statement true?

  ""H$Um| Ho$ {ZH$m¶ Ho$ {bE Hw$b H$moUr¶ g§doJ Ed§ Hw$b aoIr¶ g§doJ 
Ðì¶‘mZ Ho$ÝÐ {ZH$m¶ ‘| eyÝ¶ hmoVm h¡''& ³¶m ¶h H$WZ gË¶ h¡?
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 (vi) If Internal energy is 300 and temperature 200 and Entropy 
1/2 then write the Helmholtz free energy for that system. All 
Quantities are in S.I. units.

  ¶{X {ZH$m¶ H$s Am§V[aH$ D$Om© 300 VWm Vmn 200 Ed§ E§Q´>monr 1/2 
h¡ Vmo Bg {ZH$m¶ Ho$ {bE hoëåhmoëËµO ‘wº$ D$Om© H$m ‘mZ {bI|& ¶hm± 
g^r BH$mB¶m± S.I. ‘| h¢&

 (vii) What do you mean by phase space?
  H$bm ñnog go ³¶m VmËn¶© h¡?

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

 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) Check that whether the following transformation is canonical or not 

 canonical  sin
cos

q P
p P

2
2

i

i

=

=

 {ZåZ ê$nmÝVaU H$mo Om§{ME {H$ Ho$Zmo{ZH$b h¡ AWdm Ho$Zmo{ZH$b Zht h¡-
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3) Consider the motion of a particle in a central field. Using Lagrangian, 
show that the sectorial velocity of the particle is constant.

 EH$ H$U H$s J{V H$mo H|$Ðr¶ ~b Ho$ A§VJ©V br{OE& boJ«§{O¶Z H$m Cn¶moJ 
H$aVo hþE ¶h Xem©BE H$s H$U H$m joÌr¶ doJ AMa hmoVm h¡&

4) Obtain the law of conservation of energy from the principle of 
homogeneity of time.

 g‘¶ H$s g‘m§JVm Ho$ {gÕm§V go D$Om© g§ajU {Z¶‘ àmßV H$a|&

5) Discuss the Atwood machine using Lagrangian equation.
 boJ«|{O¶Z g‘rH$aU H$m Cn¶moJ H$aVo hþE EQ>dwS> ‘erZ H$mo g‘PmE&

6) Find the normal coordinates and eigen frequencies of a three 
dimensional oscillator having potential energy.

 U k x k y k z2
1 2 2 2= + +21 3` j

 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± kmV H$s{OE&

 U k x k y k z2
1 2 2 2= + +21 3` j

7) Determine the deflection from Coplanarity of the path of a particle 
thrown from the Earth's surface with velocity v0 . Here velocity.

 , ,v V V0= ox oz0 ` j
 EH$ H$U H$mo n¥Ïdr go doJ v0  go ’|$H$m OmVm h¡ ¶hm± , ,v V V0= ox oz0 ` j h¡ Vmo 

H$U Ho$ Vbr¶ nW Ho$ {dMbZ H$mo kmV H$a|&

8) What do you mean by microcanonical Ensemble?
 ‘mB©H«$moHo$Zm|BH$b EÝgoå~b go AmnH$m ³¶m VmËn¶© h¡?
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9) Find the partition function for N weakly coupled harmonic oscillators.
 Xþ~©b ê$n go ¶wp½‘V N Xmo{bÌm| H$m g§{dVaU ’$bZ kmV H$a|&

 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) Obtain the Plancks law of black body radiation using Bose Einstein 
statistics.

 H¥$pîZH$m {d{H$aU H$m ßbm§H$ {Z¶‘ ~mog AmB§ñQ>rZ gm§{I{¶H$s H$m Cn¶moJ 
H$aVo hþE àmßV H$a|&

11) A rigid body is moving with velocity V and rotating with angular 
velocity ~ , then prove the following relation where symbols have 
usual meanings.

 . .K E MV m r2
1

2
1 2

#~= +2 ` j/
 EH$ ÑT> dñVw doJ V go J{V H$a ahr h¡ VWm CgH$m H$moUr¶ doJ ~  h¡ V~ 

gm‘mÝ¶ àM{bV {MÝhm| H$mo boVo hþE {ZåZ gå~ÝY H$mo {gÕ H$a|&

 . .K E MV m r2
1

2
1 2

#~= +2 ` j/
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12) Determine the period of oscillations of a simple pendulum (a particle 
of mass m suspended by a string of length l in a gravitational field) 
as a function of the  amplitude of the oscillations.

 JwéËdr¶ joÌ ‘| EH$ H$U {OgH$m Ðì¶‘mZ m h¡ BgH$mo l bå~mB© H$s añgr 
go {Zbpå~V {H$¶m OmVm h¡ Bg gab Xmo{bÌ Ho$ Amd¥V H$mb H$mo Am¶m‘ 
Ho$ nXm| n| kmV H$a|&

13) What do you mean by a degenerate electron gas. Explain it by Fermi 
Dirac Statistics?

 An^«îQ> Bbo³Q´>moZ J¡g go AmnH$m ³¶m VmËn¶© h¡? Bgo ’$‘u S>ramH$ 
gm§p»¶H$s Ûmam g‘PmBE&


