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Note:
(1) All questions (including multiple choice guestions) are 1o be answered in the answer book only.
(2) Numbers to the right indicate full marks of the respective question.

Q-1 Choese most appropriate answer from the options given, (08)

(1) For a conservative system, which one of the following is correct?

(a) total energy is zero (b} angular momentum is zero

(c) linear momentum is zero (d) none of these
(2) Motion of a particle in the unit sphere is _~ constraint

(a) a non-holonomic (b) arheonomic (c) a holonomic Cd) nota
(3) Degrees of freedom for a Atwood’s machine is

(a) 1 (b) O {c) 2 {d)é
(4)  The condition for extremum of | = f:: Oy, x)dx is
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(5) A coordinate g; is said be cyclic if,
" dh . aL dh ) arL

(a) B, 0 (b) 5" 0 (c) 2~ 0 (@) 5 0
(6) Which one of the following is correct?

(a) A symplectic matrix is invertible.

(b) Identity matrix is not symplectic.

(c) Canonical transformations are not invertible.

(d) Product of two symplectic matrices is not symplectic.

(7) Pick up the incorrect statement;
(a) Fundamental Poisson brackets are invariant under a canonical transformation.
(b) The value of a fundamental Poisson bracket is constant.
(c) Fundamental Poisson brackets follow Facobi’s identity.

{d) None of these.
(8) {p}, gz} = ; hotations being usual
()0 (b)1 (c) 192 (d)-1
Q-2 Answer any Seven. (14)

(1) Obtain deg’eés of freedom of simple pendulum.
(2) State principle of virtual work,

(3) State condition for extremum of [ = ftt: L{G1, 92, Gno Gy oo s £) dE

(4) Show that generalized momentum conjugate to a cyclic coordinate is conserved.
(5) Show that a coordinate cyclic in Lagrangian is also cyclic in Hamiltonian,
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(6) Define a symplectic matrix.
(7) State transformation equations for a generating function of type Fy.
(8) State matrix form of Poisson brackets.
(9) State Jacobi’s identity for Poisson brackets.
Q-3
(a) State Lagrange’s equations of motion in general form and derive the form when (06)
frictional forces are present. '
{b) Giving all details obtain Lagrange’s equations of motion for a simple pendulum.  (06)
| OR
{b) Describe simple harmonic oscillator and obtain Lagrange’s equation of motion
for a simple harmonic oscillator.
Q-4
(8) Derive condition for extremum of | = f;: fOn,y,x)dx. (06)
(b) Derive law of conservation for linear momentum using Lagrangian formalism. (06)

OR

(b) Using calculus of variations obtain the curve of shortest distance between two
points in the space.

Q-5
(a) Describe -Legendre transformation and derive Hamilton’s equations of motion (06)
from it.
(b) Describe Routhian procedure giving an example. (06)

OR

(b) Obtain Hamiltonian corresponding to the Lagrangian
m
L== (§%sin wt + 4gsin 2 wt + q%w?)

Also obtain Hamiiton’s equations of motion.

Q-6
(a} Define Poisson brackets. Show that they are invariant under a canonical (06)
transformation.
(b} Show that Poisson bracket of two constants of motion is also a constant of (06)
motion.

OR _
(b) Hamiltonian for a system is given by H = ﬁ {(p® + m*w?q*). Using Poisson
bracket formalism obtain the expression of ¢ and p as functions of t.
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