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Unit 111

Discuss stable and unstable equilibrium.
Setup the Lagrangian function for a free
vibration with one degree of freedom and
hence obtained the equation of motion.

10

State and prove Principle of Least action.
10

Derive the Euler’s equation of motion of
a rigid body and modify these equation
for free motion. 8

Explain Legendre transformation and
obtain Hamiltonian Equations. 6

Discuss Torque free motion of rigid body
having symmetrical top. 6

Unit IV

What 1s the condition for a

transformations to be canonical, discuss

the its advantages and obtained the

equations for the transformation between

the variables (¢, p) and (Q, P) with

Fi(p, P, t) and F,(p, Q, ?). 14
4
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1. (a)
(b)
(c)

2. (a)
(b)

M-AA282

Unit I

Define closed system, state and explain

energy theorem for ‘n’ particle system. 8

Define dissipative function and obtained
the Lagrangian equation for dissipative

system. 6

What are Constraints ? Explain the forces
of constraints wih a specific example.
How is it related with degree of

freedom ? 6

Derive Lagrangian Equation using
variational principle, extends it for Non-
Holonomics system. 10
Obtained the Lagrangian for a disc of
mass ‘m’ and radius ‘7’ rolling down an
inclined plane without slipping;' find its
equation of motion and force of

constraints. 10

(b)

(b)

(c)

Unit 11

Define Euler’s angles and obtain an
expression for the complete
transformation. Express angular velocity

of a rotating body in term of Euler’s

angles. 12

Define inertia tensor and obtained its

expression for a rigid body. 8

Derive an expression for equation of
motion under central forces and prove
Kepler’s third law. 8
Derive the equation of conic for orbits
associated with a rotating body and
classify their types. 8
Derive the expression for Coriolis

acceleration discuss Coriolis force. 4
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(b)
8. (a)

(b)

(c)
M-AA282

Show that the transformation

P = 1/2(p?* — ¢?) and Q:tan_l(q/p)

are canonical. 6

Discuss invariance of Poisson’s Bracket
under canonical transformation and show
that [z, L] = 0 and [z, L]=ux 8
Write a note on Jacobi identify. 4
Define Hamilton Jocobi Principle and
drive and equation of motion of harmonic

oscillator. 8

(b)

http://www.dcrustonline.com

Show that the transformation

P = 12(p* - ¢*) and Q=tan"'(¢/ p)

are canonical. 6

(a) Discuss invariance of Poisson’s Bracket
under canonical transformation and show

that [z, L] = 0 and [z, L]=ux 8

(b) Write a note on Jacobi identify. 4

(c) Define Hamilton Jocobi Principle and
drive and equation of motion of harmonic
oscillator. 8
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