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December - Examination 2025

M.Sc. (Previous) Examination

PHYSICS
CLASSICAL MECHANICS & STATISTICAL PHYSICS

foRa™a i3 vd aiked Hifaa!
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.
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Section-A 8x2=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.
Lus—3'’
@f g IR ueA)
fder — W oAl & IR ARIY| MY U ITR BT UATAR Uh eq, U arad IT AfSead
30 @l § URAAT BINY | AP U2 2 3fF &7 2 |

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

fornfael @ g &1 He gy |

(ii) For a system Lagrangian is given by L = 3fr?+4r¢+3
Find the momentum p.

e &1 IR L = 3ir?+4rp+3 a1 5@ g |

(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.L
units.
Ife BT BT NIRE Holl 600 TAT A1Y 10 U TSUl 0.5 &, df 59 e
@ oIy TEeeS gad Soft & A9 ford | 7@t o) gawrsar S.LH T

(iv) If potential energy of particle of mass m=2 in one dimensional motion is
PE =x? + 7x + 7. What is the angular frequency of its oscillation? All units are
in S.L.
T BT TP S m=2 8 Sqd! T Ay fd § Rerfast ol
PE=x?+7x+7 B| 39% <o &1 Hoi Mgiy a1 rfi? &) sarsaf
S.L % €|
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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.

ST FHAT 2 a9 I8 ol 9 Bl <F1 BT fAfma e |Jadr 7
(vi) Find the value of the poisson bracket [3q, 8q3] by writing all main steps.

| PR Y&l B foled gy Ufgdd sac [3q,8q3] &1 A A1 & |

(vii) Write the relation among the principal moments of inertia I;, I» and I3 of a
homogenous solid sphere.
T FHIT 3 TMel & &I Sfscd A0l I, [ T I3 & Heg Awer foffay |

(viii) If Kinetic Energy of a particle is K. E.= 2ai* + 3br@ and Potential Energy
P.E. = cr? . Here a, b, ¢ are constants, then find the generalized momentum p; .
afe dur @ s Soil K.E.= 2ai? +3br@ dar Rafos ol
P.E.=cr? €| W&l a,b, c 3R &, A &AUH HIT p, S B |
Section-B 4x8=32
(Short Answer Type Questions)

Note :-  Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
Gue—q’
(g ST 1)
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2. Explain the concept of phase space.
BT TH & (AGId P FASIRY |
3. A particle of mass ‘m’ moves inside a bowl on its surface. If the surface of the bowl

. . 1 . .
is given by the equation z = 2 a(x? + y*), where ‘a’ is constant. Consider only the

gravitational potential energy for the potential energy. Find Lagrangian of the
particle using cylindrical coordinates.

TP BT TP THH m & I8 TP Tl & IR A8 W A Rl 2 | AT B
?ﬁﬁ?ﬂﬂ%iﬁfﬂ?ﬁwZ:%a(x2+y2) 2| FBf a AR T | DI THATDHYY]
Rerfast &1t &1 Rerfast ol d faIiw | Se9meR fAdenel § o1 &1 ufore

T HRY |
4. What do you mean by canonical ensemble?
BTG YRS W YHRT FT dredd 872
5. Obtain the Maxwellian distribution formula using Gibbs distribution formula.
freq IR G @1 FEIar ¥ Haqdd HT IR 3 Ut BNy |
6. Obtain the expression for ‘X’ component of angular momentum of a particle in

spherical coordinates.
el Qen®l § Uh BT & B0 I & x gcd Bl UK HiNg |
7. Find the partition function for N weakly coupled harmonic oscillators.
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8. Using Hamilton equation, find the time period of compound pendulum.
fUS @Ield &1 SMaddld ofieed FHIBRUT B ITANT HJ gY AT BN |
9. A body of mass 2 kg is projected with velocity ¥ from a frame of reference which

has angular velocity @
Here: ¥ = 31 + k(m/s) and
® = 2k(rad/sec)

Find the Coriolis force acting on the particle.
U e T3 TEaT S0 9 @ 8, 9 Uh 9% OTdl S@F 2kg @ &l U dfT
H Hp ST &, A DT R BRI DRI ol A1 HRY —
I8l ¥ = 31 + k(m/s) e

® = 2k(rad/sec)

Section-C 2x16=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.
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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.

ToA &3 H U $HY TS S m ©, $AP] L ofRTs &1 &= 9 Fafaa
T SITdT 8, T WXl Slfold & 3Mdd il Dl AT & Ual § S PIFY |

11. Prove that, poisson brackets are invariant under canonical transformation.
Ig Rig a3, o disae ddbc daIfFdd wuaR & fHeR &d 2 |
12. By using Hamilton Jacobi method, obtain the vertical position of particle falling

freely under constant acceleration g.

efifee Sidldl fafd &7 SUIRT FRA §Y, FER [ocd @Rl ¢ H Jad wd ¥ AR g
BT & forv Sed Refay &1 @sied ure IR |

13. Define Bose-Einstein statistics and arrive at the following BE distribution function-
n; 1
E - exp(a+Bei)—1
- AR gRATNT BT qA1 7+ BE faaR0T %ele &l U dIforg—
n; _ 1
E - exp(a+pe;)—1
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