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{bl The equation of constraunt for a particle
moving on or out of the surface of a
sphere of radius v is given by

x= +_::)r2 +z2 =

What are the two types of constraints

that can he associated with the motion

of the particle?

fe} Write down the expression f[or the
Lagrangian of a free particle In
cxvlindrical polar coordinates.

fdi  What is the physical significence of the
Hamiltomian of & particle?

T. (o) What are cyclic or ighorable
coordinates? If a aysiem undergoes
translatory motion alompg a  eyvclic
generalized coordinate. g, will the
Lagrangian of the system be affected? 2

(b} Show that the Poisson bracket of a
function with itzself 15 identically zero,
i.e., ful=[mn v]=0 where ©w and v are
any two arbitrary functions. 2

e

Obtain the Lagrangian equation of motion if
the Lagrangian has the form L = ~(1 —fﬁ]""lz.
Show that the generalized conjugate
momentim B, is conserved. 4
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8. Answer any three of the [ollowing gquestions
x3=11

@) TFor a particle subjecied to & cenbral
force, prove that fij the angular
maomentum of the particle is a constant
of motion, fii the particle MOves in &
fixed plane, and {if the areal velocity of
the radius vecior remains constant

fb) The maotion of a particle under tne
infiuence of a central force is described
by r = asinf, Find an expression for the
[orce.

fc]  State the d'Alembert's principle. Deduce
the Lagrange's sgquation of moton for &
conservative halonomic system  using
this prineiple.

fd] The point of suspension of a pendulum
moves in  the verlically downward
direction with constant acceleration @
Find the Lagrangian and hence the
equation of -motion. What will be its
periad if the downward acceleration a is
the same as that due to gravigy®

fe} Show that the Hamilronian H ol a
system can be writien as

H=%pja;-Lapn a1

where Lig;, q;. 1 18 the Lagrangian ol
the system and p; are the generalized
momenta, d; are the gencralized
conrdinates and g, are the gencralized
velocity coordinates.
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