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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 Engish
version will be final for all purposes. Calculators
are not allowed.
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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) For a system Lagrangian 1is given by
L =5/r> +4r¢+8. Find the momentum p,.

T fbr F faw mitE D=5 1+ 4rg+8
e mn ¥ WA p, 9w

(11) Writing proper steps find the value of Poisson
Brackett [(3¢° +2¢% +9), ¢%].
shm W w faen gy uemd  dfEe
[3¢° +24° +9),¢*] =1 = T =)

(ii1) If potential energy of particle of mass m = 8
in one dimensional motion is :

PE = 4x2 + 3x + 8

What is the angular frequency of oscillation ?
All units are in S.I.
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(iv)

v)

(vi)
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“Particles whose wavefunction is

antisymmetric with respect to exchange are
called Fermions.” Is this statement true ?

‘o1 TSR dTReH e fafEE § gieetid
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A body of mass 2 kg is projected with
9

velocity v from a frame of reference which

has angular velocity o . Here 7= ; + /Ae (m/s)
and © = 2;‘ (rad/sec) .

Find the Coriolis force acting on the particle.
w Y o e w31 o ¥, 9T T

ot S 2 kg & ® p O W Hewl S ¥
M HU W HERG AT oA Jd HIfT | Tt

V=7 +k(m/s) @M @ =27 (rad/sec)

Write the name of the ensemble in which a
system coupled to a large environment with
which it can exchange both energy and
particles.
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(vii) What do you mean by Bose-Einstein
condensation ?

Y- T | N aeed § 2
(viii) Write the statement of Liouville’s Theorem.

foifaett v9a 1 weq fafaq)
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.
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2. Check that whether the following transformation
is canonical or not canonical :

1 TR &1 Sty R Seifeer § 1o e
T T
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3. Consider the motion of a particle in a central field. 7. By using Hamilton Jacobi method, solve the

Using Lagrangian, show that the sectorial velocity problem of particle falling freely.
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of the particle is constant.

T& ®U ®I A H HEE IA % AT AT

TS T TN A T I8 SV o 01 1 & I &

M TR T T 8. Obtain the equation of motion for simple
4. Find the path of a particle in a central field pendulum using Hamilton’s equations.

UZ%/WZ (called space oscillator) and for this use efifeed FHFTN HT ST PG Y WA oAerE b

Lagrangian equation of motion. Tfq & HHIRTOT A BT |

= < A F U:% 2 (S Afer) # H 9. Explain the concept of phase space.
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I ITART RIS Section—C 2x16=32
5. Discuss the Eulerian Angles. Also draw the figure (Long Answer Type Questions)

for it.

Note .— Answer any two questions. You have to delimit

JARTF FIVI ol THRY | $9 fow fost ot sAmu)

6. Obtain the equation of motion for two

your each answer maximum up to 500 words.

Each question carries 16 marks.
dimensional Isotropic Harmonic Oscillator using

Hamilton’s equations in Cartesian coordinates. wrs s

wrta fesie H ¥fteeT il ®1 ST #A g . ‘(?ﬂﬁgi'i'qm)
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10.(a) Obtain the law of conservation of energy 2

. 1 .
equation 22561(95 +y2), where a is a

from the principle of homogeneity of time.
constant, find the Lagrangian of the particle

(b) Find the principal moments of inertia of a - . , ,
in cylindrical coordinates. Here z is the

hollow sphere about diameter using inertia

height.
tensor.
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11. What do you understand by Fermi Dirac

Statistics ? Obtain the Fermi Dirac distribution

. . ) .. energy SR T 8+8
function. Also plot this function with .
KT 13. Determine the period of oscillations of a simple
wt feuew difermt | omus F sifyuma ¥ 2 el pendulum (a particle of mass » suspended by a
feuw fomm wed W@ ®iST 3§ /T & ™ string of length L in a gravitational field) as a
faf>a sifse | 16 function of the amplitude of the oscillations.
12.(a) Obtain the Maxwellian distribution formula el &9 § TH ®U 9w 5991 m ¥ 39 L
using Gibbs distribution formula. e i 9 Tt fm S ¥, 59 W e
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(b) A particle of mass m moves inside a bowl. If

the surface of the bowl is given by the
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