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Answer five questions, taking one fromeach unit.

UNITH

1. (8 Constructadiagramto depict thevarious pathsof aparticlemoving
from point 1 to point 2. Formul atethe theory of the cal culusof
variation toinclude other paths apart from astraight-line path. 7

(b) Apply thecaculusof variationto evaluatethegeodesicinaplane. 7

2. (8 FormulatetheLagrangeequation of motionfor abeaddidingona

uniformly rotating wirein aforcefree space. 8
(b) Apply the Euler- Lagrange equation of motion to obtainthetime
period of alinear harmonic oscillator. 6
UNIT -1
3. (8 Apply theLagrange equation of motion to show that atwo-body
problem can be reduced to an equival ent one body problem. 7
(b) Apply the Lagrange equation of motion to show that the areal
velocity of aplanet isalwaysaconstant. 7

4. (a) Construct an orthogonal space set of axeswith itsrespective unit
vector so asto carry out atransformation from space set of axesto
body set of axes. Obtain the representation to show that the matrix
of acompletetransformationisthe product of three successive
matrix of transformation. 8



(b) Construct amatrix to represent acertain system of body axeswith
respect towhich only the diagonal el ementsremaininthe
representation for inertia. Hence obtain the secular equation of inertia
tensor. 6

UNITHII

. (&) Depictthegraphsto represent stableand unstable equilibriumin
termsof itspotentia energy. Explain how the condition of itspotential
energy canresult indifferent typesof equilibrium. 4

(b) Formulatethetheory of small oscillation by applying the Lagrange
equation of motion. Show that thereare n simultaneouslinear
homogeneous equation and can be solved for (n—1) unknowns, if

and only the determinant of the coefficient vanishes. 10
. (@) Cdculatethe potential energy of amechanica system about apoint
of stableequilibrium. 5
(b) Apply thetheory of small oscillation to eval uate the normal
coordinatesfor aparallel pendulum. 9
UNITHV

. (@ Formulatethe L orentz transformation equation by using the concept
of Kronecker deltafunction when thetransformationinthe
Minkowski spaceissimilar tothe orthogona transformationin three-
dimensiond spacefor two uniformly moving sysemswhoseorigin
coincidesat theinitia time. 10

(b) Writeashort note on metric tensor. 4

. (& Formulatethe modified Lagrangeequation of motionfor afunction
that doesn’t contain generalised vel ocities corresponding to ignorable
coordinates. 8

(b) Formulatethe Hamilton’sequation of motion for asmple pendulum
and obtainitstime-period. 6

UNIT-V

. (& What are Poisson brackets? Explain briefly three properties of
Poisson brackets. 2+3=5
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(b) Formulatethe Hamilton-Jacobi equation for atransformation of
independent coordinates and momentato anew set of corresponding
coordinates and momenta. Obtain itssolution to show that we can
arrivea the solution itself while obtaining thetransformation

equation. 5+4=9

10. (&) Explainbriefly theLiouvill€ stheoreminclassica mechanics. 3
(b) Apply the Hamilton-Jacobi method to eval uatethe solution of a

Harmonic oscillator problem. 1




