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PHYSICS
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Paper : MPH-01
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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.
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1. (1) Lagrangian of a system 1s

L=36°+4cos0+6 write the equation of

motion.
frm @1 ot L =367 +4cosf+6 T @
a1 gHRLr fafem |

(i1)) Write the mathematical form of Gibbs’

distribution function.

firs faaor wem &1 Tivaa &9 fafe |
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(iii) Write down the Hamilton-Jacobi Equation. (vii) Obtain the value of the poisson bracket

Rfeed Sl gHRr fafem)

(iv) Write the name of the ensemble in which a

5¢°,(2¢% +¢) | by writing all main steps.

system coupled to a large environment with gl e Wi w foed gu oW st
which it can exchange both energy and 545, 2¢% +q) | =1 W W F@fT
particles. ] )

(viil) Write the value of Chemical Potential of
9 TS w1 AW faten ed e e Photon.
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(v) “Particles whose wavefunction 1is anti-

®eHE & TEEte fava w1 7m fafew)

Section-B 4x8=32

(Short Answer Type Questions)

symmetric with respect to exchange are called Note .— Answer any four questions. Each answer should not

Bosons”. Is this statement ture 7 exceed 200 words. Each question carries 8 marks.
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(vi) For a system Lagrangian is given by siferhad 200 v § IR wifST 9@ e
8 3% w1 T

L=87r>+7r%¢? +1. Obtain the momentum

by

2. Check that whether the following transformation
1S canonical or not canonical :
frp w1 wifsEa L=8r/° +7r%% +1 feam
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3. Discuss the Eulerian Angles. Also draw the figure

for it.
AT ol 1 9| 39 fag fad off ssu
. The kinetic energy of the bob of simple pendulum

is T:%mlzé2 and the potential energy of the
system is V = mgl (1 — cosB). Obtain the

Hamiltonian of the system.

A ATk & T[AS hi TS ol T:%mlze2 T qen
T =1 fegfast Ssit V = mgl (1 - cosd) &, @ T
w1 ST T HieT |

. Find the partition function for N weakly coupled

harmonic oscillators.
o ®9 ¥ gima N Qfesi &1 Sfaaor wee 9
hiToTa |

. Obtain the Maxwellian distribution formula using

Gibbs distribution formula.

firsm faawor ¥ =1 wWera | Hgad w1 faaor g3
T hifTT |

. What do you mean by Ensemble Average ?

T e 9 A9 = s § 2

. Find the law of transformation of the action

S= JL(q, g,t)dt from one inertial frame to another
where L is the Lagrangian of the system.

TF e BH ¥ TR BH | TR S:IL(q,q,t)dr
& RO & M W T wifse ) g8 L e @
wRIfsEA )

Section—-C 2x16=32

5. By using Hamilton Jacobi Method, solve the (Long Answer Type Questions)

problem of particle falling freely. Note .— Answer any two questions. You have to delimit

Bfeed Srhist fafy 570 T 46 ®9 9 fRd g &0
W A HIT |
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your each answer maximum up to 500 words.

Each question carries 16 marks.
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10.(a) Discuss the Atwood machine using 1

_ 1 - 0
Lagrangian equation. K-E-—EMV +Ezm(60>< r)
(b) Determine the effective cross-section for 12. What do you mean by Fermi Dirac Statistics ?

particle of mass »; to strike a sphere of mass Obtain the Fermi Dirac distribution function. Also

m, and radius R to which they are attracted

, , . energy
in accordance with Newton’s Law. plot this function with oT
(37) TR WHIFToT 1 ST T T IS HRi wH SF Wifeasl § AR N Acad § 2 HH
RSN R foIaRer wem o wifse | 38 (Sei/ AT) & =g
() TH FU R AR my 7, N TE 5= my fafm Hif
3 ¥ R & o § TR §, @ g9t we & 3 Calculate the princioal f inertia of
o . . te t t t
T e, w9 3 f 3 (@ alculate the principal moments of inertia o
e e Y a hollow sphere about diameter using inertia
tensor.

I1. A rigid body is moving with velocity vV and (b) What do you understand by Microcanonical

rotating with angular velocity o , then prove the ensemble ?
following relation where symbols have usual
meanmgf; Y (31) Sed TR 1 3TAM Fd L Th Qe Ml o6l
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