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PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
The angular momentum of a particle about point
O1s
{a) T'p
(g pxt (dy p-

A eystem of 50 particles, free from constraints has
degrees of freedom.

(a) 30 (b) 100
{©) 150 (dy 25
A holenomic equation of constraint
7{g,. Gz, ... ., £)=0 is equivalent to a differential
equation
@ YL dq =0
" >ff"r'f; e
b —U—d 8 it=0
: };'}‘h: e C ‘
©) Y Zdis ._.-m 0
S oqy ot

{d) zé:(,;,,;l =0
)

oy

center of mass can always be reduced to an
(-qui\-'nl(*n!
(a) two body problem (b)) one body problem

(¢y three body problem (d) half body problem
Central force motion is always motion in a

(a) straight line {b) space

(r) sphere (d) plane
The Runge-lenz Vector A 15 defined by

{a) pxloamks ® pL-wk™
J r
.
(& px L- I'ik; (d) px L~ mkr
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o arhitrary virtual displacement & ean he

: ijhﬁnenm:] with the virtual displacemants S, hy

- — 01 . "
@) &y )y =Yy
e 7 [

(dy & = ZGQ]

E . dr;
- (c) 151} = i 3

- The Lagrange's equations are

al. oL d| L al.
() = -Z=0 G 9, 2" 0,
2 o, ® d‘[éq,-] 7,
d| aL aL —aL d| dL
© d:[eq;] =0 @ 3% dt[ J

 Curves that give the shortest distance between
two points on a given surface are called

(a) Straight lines
(b) Geodesics
(¢) Planes

(d) Minimum surface
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10. The Kepler's equation is

(a) et=y-esiny (b) =y +esinw

() at=y-ecosy (d) at=w+ecosy

PART B — (5 x 3 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11.  (a) Define the linear momentum of a particle and
dorive the conservation theorem for the
Linear Momentum of a particle.

Or

(b) Explain holenomic constraints  with  an

example.

12, (a) Derive the Lagrange’s equation of motion of a
bead sliding on a uniformly rotating wire in a

forve-frec space.
Or
(1) Show that the binetic energy of a system csn
always be written s the sum of three
homogeneous functions of the generalized
velocities 1" = 1Ty e Ty .
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13.

14.

15.

16.

20.

(a) Show that the geodesics of a spherical surface
are great circles.
Or

(b) Obtain the shortest distance between two
points in a plane.

(a) Show that the central force motion of two
bodies about their centre of mass can always
be reduced to an equivalent one-body problem.

Or
(b) State and prove Virial theorem.
(a) Obtain the differential equation for the orbit if

the potential Vis fonown.
Or

. (b) State and prove Kepler’'s third law.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

State and prove the conservation
theorem for the angular momentum of a
particle. ‘
(i)  Show that the work done by the external
force upon a particle is the change in the
kinetic energy. '

Or

(b) State and prove the conservation theorem for
total angular momentum.

(@) @
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(a) Obtain the equations of motion for the particle
moving under the influence of a central force

f=-%,.
Or

(b) Prove the existence of the Laplace-Runge-
Lenz vector and show that their vector
provides another way of deriving the orbit
equation for the Kepler problem.
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i 1‘8‘.1 (a)

19.

O

(b)

(a)

®)

" (a) State D'Alembert’s principle and if T is the

system kinetic energy D'Alembert’s principle

d| o1 o7 :
becom — Ll _Q:lag;=0.
; ecomes JE- Hdl[aqj-'] aq_,'} QJ}&H

Or

Define Rayleigh's dissipation function ¥ and
show that the Lagrange equations become

i _.§L_ _.._a£+_63_: =0.
%j  aq;*

Derive the Euler-Lagrange differential
equations. ' )
: Or
Derive Lagrange’s
holonomic systems.

equations for non

Two particles move about each other in
circular orbits under the influence of
gravitational forces, with a period 7. Their
motion is suddenly stopped at a given instant
of time, and they are then rcleased and :
allowed to fall into each other. Prove that they

collide after a ti 7 ,
\ ime Wz

Or
State and prove Kepler's second law of
planetary motion. :
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