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M.Sc. (First Semester) Examination, 2019
Physics

) Second Paper
(Classical Mechanics)o®

Time : Three Hours x:ﬁﬁm Marks : 100

*

Note : Answer five ques@in all. Short an-

swer type qu%@:l no.1l carrying 40

marks is.c@’ulsory. Answer one ques-

tion@gng 15 marks from each unit.

The answers to short answer type ques-
tions should not exceed 200 words and
the answers to long answer type ques-

tions should not exceed 500 words.

P.T.O.
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1.

Give short answers of the following ques-

tions : 4x10=40

(i) Setup_ tHe Lagrangian for a simple pen-
dulum and obtain the equation describ-
ing its motion.

(i) Define generalised co-ordinates and
obtain the expression @generalised
displacement. ()O

(iii) Whatis physical@ﬁiﬁcane of Hamilto-

nian equati(a&.

(iv) State a iscuss the principle of least
act%fb’
QSe that if there are no forces acting -
on a rigid body with one point fixed, then
the total kinetic energy of rotation is
constant. Hence Prove that

@L = 2T =constant

Where T is the kinetic energy.
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(vi) If [4, y] be poisson bracket then prove
that :

9 _|o N
at[(b’ W]’_[atl W:"“[‘bl atJ .
(vii) Prove that the tranéformation

1 | |
Q= log [E Sin pjand P=qcotpis
c':onon'ical - O®

(viib) Prove that the Poisso cket of two-

 constants of mo%.& itself a constant

| of the motlo

(ix) Deduce 6@ on-Jacobl Equat:on

')/) De @

(a) Obtain the Lagrange's equation of mo- |

n and angle variable.

Umt-—I

tion using D' Alemberts princi'p!e. 72
(b) ShOw'that if the lagrangian does not
depend explicity on tlme, then the en-

ergy Is conserved. 72

3 P.T.O.
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OR

3. Derive Hamilton's equations of motion for a
system of particies. Hence write down the
equations of motion of a particle in a central
force field in space. 15

~ Unit-II

4. (a) State hamilton's principle and use it to

obtain the equationé otion. ~  7V2

for a pa%ﬁ@’of maés m moving with
acce!@ion f in a potential V. |

(b), that the shortest distance be-

O\een two points in a plane is along the

Q~ straight line joining them. 72

OR

5. Discussthe force free motion of a symmetri-

cal top for which I,=1,. obtain an expression

for the frequency of precession about the

axis of symmetry. | 15

4
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 Unit-1I1
(a) What is the condition for a transforma-
tion to be canonical? Deduce Hamilton's
Canonical equation of motion. 7Y
| (b) Prove that the transformation

P:%(p2+q2) and Q:taﬁl ("E‘) is ca-

nonical. @ 72

OR ()

(a) Define Poisson's Br ﬁt’and prove that
Poission - Brackg\a_re invarient under

 canonical t ormation. 72
(b) Derive &on of motion in terms of
P -’ Bracket form. . | 72
Unit-IV
Give an account of the Hamilton Jacobi theory |

and illustrate it by applying it to the Kepler's

problem (particle moving under central

force). 15

5 P.T.0.
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OR

9. If the Hamiltonian for a simple linear Har-

monic oscillator of mass m is given by, 15

M- %(%,Z_Jr uqzll
(9, p) being position and momentum E:o-or—~
dinates of the harmonic gseillator and
L=maw? the find tth)rresponding
Hamilton-Jacobi equa{i%m’and'determme the
~motion of the os@(or by using the Hamiiton
Jacobi me%@'
O
O
S
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