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| 1. Answer the following questions : Ix5=5

(@) In Lagrange’s equation, virtual displacbment
does not involve

() Time

(ii) Space

(iii) N number of particles
(iv) None of the abc;ve '
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@) Zero

@

If the Lagrangian does not depend on time

explicitly -

(i) the kinetic energy is constant

(i) the potential energy is constant
 (iif) the Hamiltonian is constant

(iv) the Hamiltonian cannot be constant

]

In vaﬁéﬁonﬂ principle the line integral of
some function between two end pbints is

() One
(i) Extemum ) Infe

" If the Poisson bracket of a ;ﬁméﬁdh with the
. Hamiltonian vanishes |

() ‘The function depends upon time

. .(ﬁ) The function is constant of motion

(iii). The function is not the constant of

motion

(iv) None of the above
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Which of the following is true?

(i) - The Jacobian determinant of | univalent
- canonical transformation is unity.

| (i) The volume element of in the phase

. 2. Answer the following questions >

(a)

(b)

©

@
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~ space remain-invariant under canonical .
transformation.

(iii) ‘The Poisson bracket operation is used

in phase space

(iv) All of the above

2x5=10

Show that the generalized . momentum
conjugate to a cyclic coordinate 1S conserved.
Desér»ibe Hamiltonian and Iflamilt‘on’s'
equation for an ideal Spring mass
arrangement.’ ,

If the rigid body with one point fixed rotates
about principle axis of the body, then show

that kinetic energy of the body is -constant
throughout the motion. |

Show that the- transformation

Q= \/2q¢ cosp and P = 424€° sinp is
canonical, ’
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(e) Show that the Ponsson bracket lq,, p] 1.

3. _ Answer any ﬁVe of the folIOng question :

~ 5x5=25
. (a) What is Hamlltons Principie 7 |
Lagrange’s equation of motion ﬁ-oObm
principle. A nll 4tl—1.1;
+

(b) Construct the Lagrang;

an
and derive its equa ofAt“’ood machine

tion of Motiop, _
Deduce La
com und gl'ange eq 0 of mOt[on of a
pound pendulum i , P
about a fixed honzontal em°al plane
5

©

is perfdrmed on (p ) - @ Q)

2 - HaIlultoman

(©)
Lagrangian of s ”“f:bnum? Obtain 1he
the equation of motl()n ation and deduce

1+4=5
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® I the POtentiall

V(x) =%’ +%

x4
-Find the |
() Equilibrium position
(i) Identify the stability
(iii) Draw the V(x) vs.X graph.

questions :

4 following
AQSWer any four of the ot

(@ (@) Define generaliz
Hamilton’s canomca‘
motlon

| ® o

obtailn ‘an
complete
- 1H6=T

Define Euller’s anglﬁ and
. ©Xpression for the
transformation matrix-

®) @

(i) Deduce Euler s equaﬂons of motion foi )
in Newtonian method-
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(c)

@

€

Find the canonical transformation . equations

- corresponding to the generating function
F(3:Q1) and F,(q,Qt) and F(q, P, t. 10

‘Obtain the Hanulton-Jacobl differential

equation for Hamilton’s principal function

- and solve the harmonic oscillator. problem
by Hamilton-Jacobi method. - 10

Discuss the signiﬁcance of " canonical
transformation. -Show that the volume
element in the phase space rémains i Invariant

under canonical transformation, 2+8=10
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