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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. Check
your paper code and paper title before starting the
paper. For paper MPH-01 calculators are not
allowed.
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Note —

Section—-A (Compulsory) 8x2=16

(Very Short Answer Type Questions)

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.
Qug—37 (SfHar)
(fa =g S q9)
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FHITSAT | Tk 9T 2 Sfeh] FT B

Plot the Maxwell-Boltzmann distribution law
with energy of system.
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(i)

(iii)

If K be the kinetic energy of a rigid body, B

be external torque about the instantaneous
. . . H

axis of rotation and the angular velocity

-> -

then D.w =N. What does N represent in

terms of K.

IfE Tw gg oa&] HI TS Sei K § a9 aweeifoe
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If Lagrangian of a particle is L = 242 4353

+ 3x + 4y — 2, find the Lagrangian equations

of motion.

afg wor w1 et L= 242 +35° + 3x +

4y — 2 ¥ W <SR & TIfa & THIRO T S |
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(iv) If Hamiltonian of the particle in cylindrical

(v)

2
2, P 2
coordinate system is H = %{pr +V_2+p2]

where symbols have usual meanings, find Py

and Dr.
Ife SRR v fem | o1 o1 efeeit=m

2
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Tafaa 4 € @ Py IR Py I HISW
A particle is moving in a force field in which

382
it has potential energy U = T Here B is

positive constant. If eccentricity of the path
is 1.2, then what is the nature of path ?
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(vi) If potential energy of particle is U(x) = ax?

+ 3by2 + 2c2% + d. Here a, b cand d are
constants. If this force field is central, then
what are the relation among constants
a b c?
T & & fefes S UQy) = ax® + 362
+2c2 + d¥ V& g, b, TN 4 3R T AR T
IA T B T, W SR g, b, ¢ H HAA A
ey e ?

(vii) Consider a system of fixed number of
particles at constant volume for which entropy
of the system changes with temperature as
S = 2T + 3T + 5. What is the specific heat
of the system at constant volume ?

% o & fEa s W fEa g 9w
HO & ®Y H AT g qOHHE & WY 39w
I Terdt S = 273 + 3T + 5 & ®9 # uREfdd
B W B R e R e &1 fafyrse o
F B ?

(viii) A body of mass 2 kg is projected with

velocity 3 from a frame of reference which
has rotational frequency f Here the frame of
reference rotates in xy plane. We have

V=21 +/2(m/s) and f = 2 revolution per
second. Find the Coriolis force acting on the
particle.
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Section-B 4%x16=64

(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 16 marks.
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2. Show that Lagrangian of two interacting particles

can be reduced to the one particle having mass
mymy ) ) 1 -
m= with Lagrangian L = —mr* - U(r).
mp +my 2
I T9IisC for <1 Sfafsmar o ol SOl & UTSTIT i
mm .
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. Obtain the equation of motion for Linear
Harmonic Oscillator using Hamilton’s equations.

[T Al Sifdst &I A h THIRLO 1 gfHeed
fagTa 1 T8 9 J1d hiT |

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

aE # w6 g ¥ ee wem fem g
HfT |

. What do you mean by Ensemble ? What does
mean by Ensemble average ?

TS T IHT P a9 © 7 T Ed 9 3
e ¥ 2

. What do you mean by Micro Canonical
Ensemble ? Also explain the partition function.
gl HAled TR 9 396 &1 dredd § 2
Tfamor wem w oft 99T

. Solve the Hamilton-Jacobi equation for the given
system for which Hamiltonian is given by :

T e o dfaeet=m = ®, sae fom Rftees
SThTsll THIHIOT R B HIFST ¢
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8. Discuss the Atwood machine using Lagrangian

equation.

S

RIS FHIUT T STAN #d §U Uege HEiA ol
HAART |

. Determine the effective cross-section for particle of

mass my to strike a sphere of mass m, and radius
R to which they are attracted in accordance with

Newton’s law 7.e, U = e

r
TF &9 EH TEEE omy § S R seEm om, @
o R & el ¥ ZH4ar ®, 1 99Er wE &F I

HIfTT 7@l Sl e & FEg & ogey ehfta B €

g U= -2
r
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