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AnswerALL the questions

1. a.State and prove the principle of virtual wol
OR
b.How many different ways can an object mc

[5]

c. Derive the Lagrange’s equation of motion and time differential equation of motic
of a simple penduluat length |
OR
d. dassify the constraints with reasons for the folltg case
I A bead moving on a circular wi
il. A sphere rolling down a rough inclined plane withodig@Eng.
iii. The molecules moving inside a gas conta
[15]
02. a. State and prove Legendre transforma
OR
b. Using the Routh’s functidimd the equation of motioa particle in the central force fie

[5]
c.State Hamilton’s principle and deduce Lagrangeisa¢ign from Hamilton’s principle. And henc
find the equation of one dimension Harmonic ostul

OR
d. Find the solution of the Brachistochrone problentimmethod of calculus of variatior and
hencerpve that shortest distance between two pointspila@e is a straight line

[8+7]
3.a.Derive Hamilton’s principle of least actic
OR
b. Derive canonical equation ofotion in terms of Poisson bracl
[5]
c. State and prove Jacobi’s identity.
OR
d. Discuss about the motion of a topusing
I. Lagrange’s method
ii. Hamilton’s method
[8+7]




04.a. Derive the transformation equation for inérdecimal contact transformation in terms of Rmis
bracket
OR
b. State and prove Liouvilli’'s theorem.

[5]
c. Derive the conservation theorem of aagoiomentum using infinite decimal
contact transformation and hence pthae[Ly , Ly] = L,
OR
d. Derive the Hamilton — Jacobi equation for thertleon’s principle function S

[8+7]

05. a. Distinguish between Principal function &ldhracteristic function.
b. Find the action and angle variable fm[ﬂiaOI-ITarmonic Oscillator
c. Derive the Hamilton — Jacobi equationtfe Hamilton’s characteristic function 1
d.Discuss Kepler’s problem using actior?lzngle vagabl
[15]
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