78452

M. Se. (Mathematics) 4th Semester
Examination — December, 2014

CLASSICAL MECHAN!CS
A Paper : MM-522 ' |

Time : Three Hours ] | [ Maximum Marks : 80

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note: Atterﬁpt five questions in all, ‘selecﬁng one'queéﬁon
from each Unit. Question No. 9 (Unit - V) is

conipulsory. All questions carry equal marks.

UNIT -1

1. (a) Discuss free and constrained systems. Explain

with the help of examples.

(b) Discuss general equation of dynamics and derive
Lagrange's eq;atio'ns of first kind. "

78452480 -(P-4)(Q-9)(14) ” _ - P.T.O.

.- Download Study Material from StudentSuvidha.cch


http://studentsuvidha.com/forum/
http://studentsuvidha.com/forum/
http://studentsuvidha.com/forum/
https://www.facebook.com/Studentsuvidha.in/

2. Two ponderable particles M, and M, of identical
masses m = 1, are joined by a rod of invariable length 1
and negligible small mass. The system is constrained
to move in the vertical plane and only in such a
manner that the vebcitj{ of the mid point of rod is
directed aloﬂg it. Determine _th.‘e motion of particles
M, and M,.

UNIT - 1i
3. (a) A particle of mass m moves in a plane. Find its
equations of motion in plane polar coordinates.
(b). Prove that the kinetic energy of a scleronomic
system can be expressed as - a homogeneous
.fﬁnction of secohd degree in the generalized

velocities.

4. (a) Deﬁhe Légrangian and Hamiltonian variables.
 Show that Hamiltonian variables may be -

expressed in ters of Lagrange .van“ables.
(b) State and prove Donkin's theorem.

UNIT - Il

5. (a) Using cylindrical, polar coordinates, derive
Hamilton's equations of motion for a particle of
mass m moving in a force field of potential
V(, 8, z). | "

(b) Derive Whittaker's equa’tions.,‘ '
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6. (a)

Derive Jacobi equations.

- (b) Define Lagrange action and prcve' the principle of

Least action. Also establish the relation between

Légrange action and Hamilton action.

 UNIT-1V

7. (a) State and prove the neéessary' and sufficient
- condition for the transformation :
G = f7i(tr‘7kfpk)
Pi = Pi(t, 95, px) ; with the
COndiﬁO];] 6(&1’?1’?2’?2’ """"" aﬂ’ﬁ?t)¢0
N1 1821 P2svvvesnns By )
to be canonical.
(b) Show that the.transformation Q = log| —sin pi,
P = g cot p is canonical.
8. (a4) Derive Hamilton - Jacobi equations.
(b) Prove that Lagrange's Bracket is iiwariant under a
free univalent cangpical transformation.
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9. (2)
(b)
©
(@)

UNIT-V

Define virtual displacement.
State D'Alembert's principle.
Define ideal constraints, |
Define Hamiltonian function.

Define Poisson bracket and Lagrange bracket.

(f) State Hamilton's Principle.
{g) Define complete integral.
(h) Prove that the necessary and sufficient condition
| for the function At 4, p} to be the integral of the
equatlons qt :éf_f.’@."_ =__._,a_1:£ ( 1=1,2, - Tl) i
dt  op, dt 0g; _

[ e, Wiy
that a_f+(fH) = (.
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