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Note : All questions are compulsory. Question Paper

1.

comprises of 3 sections. Section A is objective
type/multiple choice questions with no internal
choice. Section B is short answer type with
internal choice. Section C is long answer type
with internal choice.

SECTIONA 1x10=10
(Objective Type Questions)

Choose the correct answer :

The particular solution of the Hamilton-Jacobi
Equation, (using separation of variables
method) y, + H(DuW = 0 in R"x (0, «) is :

(@ ulx ) =wb)-pt+b
() ulx, 9 = o + pt— b
() ulx, § = a-x— H(@t + b
(d) ulx, § = a-x + Ha)t- b

P.T.O.
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. THe following statement

“Assume u € L'(RY) A I2(RY), U4 e L2(RY)

> A " .
and ||,z g, =l [l 2 gn, = 18 12,n, " states :

12(R 12(RM)
(a) Plancherel’'s Theorem
(b) Bessel's Potential

(c) Fundamental solution of heat equation

(d) None of these.

. Simple pendulum with rigid support is an

example of :

(a) Conservative and Bilateral constraint

(b) Rheonomic and Holonomic constraint

(c) Dissipative and Nonholonomic constraint
(d) None of these.

. Conservation Theorem for Energy is :

(@) T+ V = Constant
(b) T- V = Constant
(¢) 2T + V = Constant
(d) None of these.

. For dynamical variables u(pj, 4 1), v(pj, 4 t) and

w(pj, 4 f), the identity
[w, [v, WI] + [v, [w, U] + [w, [u, v]] =0
is known as :

(a) Hamilton-Jacobi Identity
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(b) Nelson-Jacobi Identity
(c) Jacobi-Poisson Identity
(d) None of these.

. For Minimum surface of Revolution, the required

formula is :

(a) X =0 cosh(y_%) (b) X =¢ sinh(y_czj
a a

<

(c) x =c; tanh (uj (d) x=¢ coth( — Cz]
a a

. Define any one :
(@) Configuration space (b) Phase space

(c) State space

t
8L2Ldt =0 is known as :
1

(a) Hamilton’s Principle

(b) Principle of Least Action
(c) Jacobi Equation

(d) Hamilton—-Jacobi Equation

. The generating function used in Hamilton-

Jacobi equation is :

@ Fi(g; 6, 9 (b) Fy(q; p;, 8
(c) F5(p;, 6, 0 (d) Fylp;, pj. 9
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10. Harmilton-Jacobi equation for a particle of mass

m moving in a force field with its potential given

by V:_Kcose is -
r
@ L (@f;(a_s)i;(a_sf
om|\or r2 \ o0 r sin® 0 \ 00
_Kcose+8_s:O
r2 ot

2 2 2
R e
or 200 2 sin2 0\ 00

2 2
0s 1 (0s
(©) (arj 2 (ae)
(d) None of these.

SECTIONB 4x5=20

(Short Answer Type Questions)

Note : Attempt all questions.

Unit-I

. Solve the Hamilton-Jacobi equation v, + H(Du)

= 0 in R, x (0, «) using separation of variables
method.

Or

Define Fourier Transform on L'.
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Unit-II
2. Derive Lagrange’s equation from the Lagrangian
function L(qj,qyc.t) = @cqe — 1 - q,% .
Or

Find the Lagrangian function for a simple

pendulum and obtain the equation of its motion.

Unit-III
d du dv
3. Prove that E[u, v]= [Ev} + [ua}
Or

State and prove Poisson’s theorem.
Unit-IV
4. Find a complete solution of the Euler-Lagrange

2
d
equation for I;Z {yz - (Ey) —2ycosh x} dx .

Or
State Hamilton’s Principle.
Unit-V
5. State Poincare-Cartan Integral Invariant.
Or
State Lee Hwa-chung theorem.
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SECTION C 10x5=50
(Long Answer Type Questions)
Note : Attempt all questions.
Unit-I
1. Define soliton. Find soliton solution of the
Korteweg-de Vries equation u, + 6uu, + u,,, = 0
in R x (0, ).
Or
State and prove Plancherel’s theorem.
Unit-II
2. Establish Lagrange’s equations of motion of the
second kind.
Or
State and prove Routh’s equations.
Unit-III

3. Define Geodesics. Find the shortest distance

between two points in a plane.
Or
FInd the geodesics on a sphere.
Unit-IV

4. Derive Hamilton’s Principle from Newton’s

equation.
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Or

Derive Hamilton’s canonical equations using
Hamilton’s principle.
Unit-V
5. Use Hamilton-Jacobi equation to discuss the
motion of a massive particle in a plane under a
central force.

Or

Find the relation between Poisson Bracket and

Lagrange Bracket.

F oK K K K C KKK KK
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