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Answer ALL Questions.
1. (a) (1) Briefly explain D’ Alembert’s principle.
OR

(i)  Discuss the motion of a simple pendulum. (5)
(b) (1) Derive the Lagrangian equation of motion.
OR
(11) Discuss the equation of motion of a compound pendulum. (15)
2. (a) (1) Derive the expression for Hamilton function H.
OR
(11) Write down the Hamiltonian function and Hamiltonian’s equations for a particle in a central
force. )
(b) (1)State and prove the conservation theorem of energy.
(1) Find the Hamiltonian function for the motion of a projectile and hence deduce  the
equation of motion. (8+7)
OR
(111) Derive the Hamilton’s principle of least action. (15)
3.(a) (1) Explain the Fulerian ang]es.
OR

(11) Showthat Q = tan™ (ﬂj, P=%(p2 +q° )represent a canonical transformation. (5)
p

(b) (1) State and prove Invariant theorem of Poin Care.
OR
(11)Discuss the motion of a top by Lagrange’s method. (15)
4. (a) (1) Show that [u, vw]=v[u,w]+w[u,v] .
OR

(ii) Tf wis a function of p, g, £, then prove that C(‘l_‘tl ~[u.H]+ % ()

(b)(1) State and prove Conservation theorem of angular momentum.
OR
(11)State and prove theJacobi’s identity. (15)

5. (a) (1) Provethat S= ILdt +C, where S if the function of motion and L the Lagrangian.

OR
(11) Briefly explain Action-Angle variable. (5)
(b) (1) Discuss the Kepler’s problem using Action angle variable.
OR

(11) Derive Hamilton- Jacobi equation for the Hamilton’s characteristic equation.  (15)
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