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MPH-01 

December - Examination 2025 

M.Sc. (Previous) Examination 
PHYSICS 

CLASSICAL MECHANICS & STATISTICAL PHYSICS 

fpjlEer ;kaf=dh ,oa lkaf[;dhfpjlEer ;kaf=dh ,oa lkaf[;dhfpjlEer ;kaf=dh ,oa lkaf[;dhfpjlEer ;kaf=dh ,oa lkaf[;dh;;;;    HkkSfrdhHkkSfrdhHkkSfrdhHkkSfrdh    
Paper : MPH-01 

 [Time: 3 Hours]                   [Maximum Marks: 80]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. In case of any discrepancy, the English version will be final for all purposes. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A 

   fdlh Hkh folaxfr dh fLFkfr esa vaxzsth :i gh vafre ekuk tk;sxkA    
 

 Section-A 8××××2====16 

 (Very Short Answer Type 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. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) Write the statement of Liouville’s Theorem.  

  fy;ksfoys ds izes; dk dFku fyf[k,A  

 (ii) For a system Lagrangian is given by L = 3L = 3L = 3L = 3rrrr�� �� rrrr2222+4r+4r+4r+4rϕ+3ϕ+3ϕ+3ϕ+3 

 Find the momentum pr. 

 

  fudk; dk ysxaszaft;u L = 3L = 3L = 3L = 3rrrr�� �� rrrr2222+4r+4r+4r+4rϕ+3ϕ+3ϕ+3ϕ+3 fn;k tkrk gSA 
 laosx pr Kkr djksA 

 

 (iii) If Internal energy is 600 and temperature 10 and entropy 0.5, then write the 

value of Helmholtz free energy for that system. All quantities here are in S.I. 

units. 

 

  ;fn fudk; dh vkarfjd ÅtkZ 600 rFkk rki 10 ,oa ,aVªkWih 0-5 gS] rks bl fudk; 
ds fy, gsYegksYV~t+ eqDr ÅtkZ dk eku fy[ksaA ;gk¡ lHkh bdkb;k¡ S.I. esa gaSA 

 

 (iv) If potential energy of particle of mass m=2 in one dimensional motion is           

PE = x2 + 7x + 7. What is the angular frequency of its oscillation? All units are 

in S.I. 

 

  ,d d.k ftldk æO;eku m=2 gS mldh ,d foeh; xfr esa fLFkfrt ÅtkZ  
 PE = x2 + 7x + 7  gSA blds nksyu dh dks.kh; vko`fÙk D;k gksxh\ lHkh bdkb;k¡ 

S.I. esa gSaA 
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 (v) Write the name of that ensemble in which a system can be coupled to a large 

environment with which it can exchange both energy and particles. 

 

  ml ,alsEcy dk uke fyf[k, ftleas ,d fudk; ,d cM+s okrkoj.k ls ;qfXer fd;k 
tk ldrk gS ftlls ;g ÅtkZ o d.kksa nksuksa dk fofue; dj ldrk gSA 

 

 (vi) Find the value of the poisson bracket �3q, 8q�� by writing all main steps.  

  lHkh eq[; inksa dks fy[krs gq, ikWblu czSdsV �3q, 8q�� dk eku Kkr djksA  

 (vii) Write the relation among the principal moments of inertia I1, I2 and I3 of a 

homogenous solid sphere. 

 

  ,d lekax Bksl xksys ds eq[; tM+Ro vk?kw.kZ I1, I2 rFkk I3 ds e/; lEcU/k fyf[k,A  

 (viii) If Kinetic Energy of a particle is �. �. =  ���� � + �����  and Potential Energy        

P.E. = cr2 
. Here a, b, c are constants, then find the generalized momentum pr .

 

 

  ;fn d.k dh xfrt ÅtkZ �. �. =  ���� � + �����  rFkk fLFkfrt ÅtkZ              
P.E. = cr2 gSA tgk¡ a, b, c    vpj gSa] rks O;kid laosx pr Kkr djksA 

 

 Section-B 4××××8====32 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼¼¼¼y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 8888 vad dk gSA 

2. Explain the concept of phase space.  

 dyk Lisl ds fl)kar dks le>kb,A  

3. A particle of mass ‘m’ moves inside a bowl on its surface. If the surface of the bowl 

is given by the equation � =
�

�
���� + ���, where ‘a’ is constant. Consider only the 

gravitational potential energy for the potential energy. Find Lagrangian of the 

particle using cylindrical coordinates. 

 

 ,d d.k ftldk æO;eku m gS ;g ,d I;kys ds Hkhrj lrg ij xfr djrk gSA I;kys ds 

Hkhrj lrg dk lehdj.k � =
�

�
���� + ��� gSA ;gk¡ a vpj gSA dsoy xq#Rokd"kZ.k 

fLFkfrt ÅtkZ dks fLFkfrt ÅtkZ esa fyft,A csyukdkj funsZ’kkadksa esa d.k dk ysxzsaft;u 
izkIr dfj,A 

 

4. What do you mean by canonical ensemble?  

 dsuksfudy ,alsEcy ls vkidk D;k rkRi;Z gS\  

5. Obtain the Maxwellian distribution formula using Gibbs distribution formula.  

 fxCl forj.k lw= dh lgk;rk ls eSDlosy dk forj.k lw= izkIr dfj,A  

6. Obtain the expression for ‘x’ component of angular momentum of a particle in 

spherical coordinates. 

 

 xksyh; funsZ’kkadksa esa ,d d.k ds dks.kh; laosx ds x ?kVd dks izkIr dfj,A  

7. Find the partition function for N weakly coupled harmonic oscillators.  
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 nqcZy :i ls ;qfXer N nksfy=ksa dk laforj.k Qyu Kkr dfj,A  

8. Using Hamilton equation, find the time period of compound pendulum.  

 fiaM yksyd dk vkorZdky gSfeYVu lehdj.k dk mi;ksx djrs gq, Kkr dfj,A  

9. A body of mass 2 kg is projected with velocity  !!⃗  from a frame of reference which 

has angular velocity #!!!⃗  

Here:  !!⃗ = �$̂ + &'�( )⁄ � and 

     #!!!⃗ = �&'���+ ),-⁄ � 

Find the Coriolis force acting on the particle. 

 

 ,d funsZ’k ra= ftldk dks.kh; osx #!!!⃗     gS] ls ,d oLrq ftldk æO;eku 2 kg gS dks  !!⃗  osx 
ls Qsadk tkrk gS] rks d.k ij dk;Zjr dksfj;ksfyl cy Kkr dfj, & 

;gk¡  !!⃗ = �$̂ + &'�( )⁄ � rFkk 
  #!!!⃗ = �&'���+ ),-⁄ �    

 

 

 Section-C 2××××16====32 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                   

   500 words. Each question carries  16 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 11116666 vad dk gSA 

10. 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. 

 

 xq#Roh; {ks= esa ,d d.k ftldk æO;eku m gS] bldks L yEckbZ dh jLlh ls fuyfEcr 
fd;k tkrk gSS] bl ljy nksfy= ds vkorZ dky dks vk;ke ds inksa esa Kkr dhft,A 

 

11. Prove that, poisson brackets are invariant under canonical transformation.  

 ;g fl) djks] fd ikWblu cSzdsV dsuksfudy :ikUrj esa fupj jgrs gSaA  

12. By using Hamilton Jacobi method, obtain the vertical position of particle falling 

freely under constant acceleration g. 

 

 gSfeYVu tSdksch fof/k dk mi;ksx djrs gq,] vpj xq#Ro Roj.k g esa eqDr :i ls fxjrs gq, 
d.k ds fy, m/oZ fLFkfr dk O;atd izkIr dhft,A 

 

13. Define Bose-Einstein statistics and arrive at the following BE distribution function- 

  
./

0/
=

�

,�1 �2345/�6�
 

 

 cksl&vkbaLVhu lkaf[;dh ifjHkkf"kr dhft, rFkk fuEu BE forj.k Qyu dks izkIr dhft,& 

  ./

0/
=

�

,�1 �2345/�6�
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