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PHYSICS
(Classical Mechanics and Statistical Physics)

Paper : MPH-01

Time : 1% Hours | [ Maximum Marks : 80

Note .— The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes.
Calculators are not allowed.
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Section-A 4%x4=16
(Very Short Answer Type Questions)

Note .— Answer any four 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 4 marks.
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1. (i) Plot Fermi-Dirac distribution function with :

energy
kT
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(i) If kinetic energy of a particle is
K.E.=8ai? +6br® and Potential Energy
PE. = o

Here g, b, ¢ are constants. Find the generalized

momentum p,.
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(iii)

(iv)

v)

(vi)

afc wo1 ® R S KE. = 8 ar? +6br 0
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What do you understand by central force ?
HEE TA W IR N AT § 2

Find the value of Poisson Bracket [3p%, 7p°].
qfsE sifehe [3p2, 7p°] 1 AF A@ HITGC |
Write the degrees of freedom each
corresponding to translation motion and

rotational motion for a triatomic non-linear
molecule.
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If internal energy is 500 and temperature 100

1
and entropy =, then write the Helmholtz free

energy for that system. All quantities are in
S.I. units.
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(vii) What do you mean by cyclic coordinate ?
T s ¥ SR Fo aed ¥ 2
(viii) A body of mass 2 kg is projected with

velocity v from a frame of reference which
has angular velocity o . Here :

H
Y =

3i+k(m/s)

and o =2k (rad/sec)

Find the Coriolis force acting on the particle.
wF RV 3 foE i A o 8 ¥ T o

et 5o 2 kg ®, 1 v AT 9 hepl STl §
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¥ =3i+k(m/s)
q=n o =2k (rad/sec)
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Section-B 4%x16=64 4. A bead slides on the wire in the shape of the

(Short Answer Type Questions) cycloid as given by equations :

Note .— Answer any four questions. Each answer should not x = b(dp — sin ¢)
exceed 200 words. Each question carries 16 marks. and y = b(1 + cos &)
gus—d

where y is the height of the bead and 0 < ¢ < 27
(g I w9) and g is the acceleration due to gravity. Obtain the

fdyr - fFel WR TR % SW ANl ST o S EI
Afewad 200 Y=l OIREIET FITC FOF AT TF TFS (cycloid) F THF X W TH HAH fHEA

16 3% 1 %1 W T TS H FHERT T E
2. Obtain the partition function for N weakly coupled

Lagrangian and equation of motion for bead.

x = b(p — sin ¢)
harmonic oscillators.
) ) an y = b(1 + cos ¢)
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3. Consider the motion of a particle in a central field.

fafer |

5. Discuss the Atwood machine using Lagrangian

Using Lagrangian, show that the sectorial velocity

of the particle is constant.
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6. Solve the Hamilton-Jacobi equation for the given

system for which Hamiltonian is given by :
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. Determine the effective cross-section for particle of

mass m; to strike a sphere of mass m, and radius

R to which they are attracted in accordance with

Newton’s law.
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. Explain the microcanonical and canonical
ensemble.

HIEh I Iehe] Ta Shrlehe] Twel i SAEAT hifeld |

9. (@ Check that whether the following

transformation is canonical or not ?

1 3
Q:_Z,P:%
p
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(b) The kinetic energy of the bob of simple
pendulum is T:%mlzé2 and the potential

energy of the system is :
V = mgl(1 — cos 0)

Obtain the Hamiltonian of the system.

1 3
(31) g% St fF s Q=p—2,P:% S
%'QHQEIT Tl |
(%) TRl Trees B A F s T:%mlzez

¥ qen e =t feafast st V = mgl(1 — cos 6)
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