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MATHEMATICS
( Major )
Paper : 5.4

( Rigid Dynamics )

Full Marks : 60

ﬁme A 3 h()urs

| The figures in the margin indicate full marks
for the questions
1. Answer the following questionsg - 1x7=7
(a) Write down the moment of inertia of a
solid sphere of radius a and mass M
about a diameter.
(b) Define equimomental systemg

(c) State the tl'leore.m of parallel axes on
moment of inertia.

(d) Define the centre of oscillation of
compound pendulum, L@

(e) What is the principle of conse i
energy? Ivation of

() A particle moving freely
requires three coordinateg
specify its position, Wha¢ is
of freedom of the particles

(g) What are generalized . ST

in space
(s, 4 2), . to
the degree
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2. Answer the following questions :

(a)

(b) .

(c)

(d)

(2)

A particle of mass .4 units is placed at
the point (-1, -1, 1). What is the product
of inertia of the particle about OX — OY;
and 0Y - 0z>

A particle of mass 3 units is located at
the point (3 0, 0). The particle rotates
a%)out O with angular velocity ©= k.
Fmd' the angular momentum of the
particle ahoyt 0.

A.rlgid body with one point fixed rotates
With angular velocity @ and has angular

momentym 5 Prove that the kinetic
energy iS givan by

:onpartiCle of mass m moves in 2
Sevative force field, Write the

Lagrangian fnction:
3%
?r}lswer ¥ follo“’ing questions : 5x3=15
a S
rel-:;w et the moment of inertia of a
2a, ;zgular lamina of mass M and sides
about a diagonal is
2M g2p2
3 a? 4 p?
Flnd th Or .
Cil"(lulare pr.oduCt of inertia of a semil-
tangen; aW.1 re about diameter and
20A/272 its extremity.

( Continued )

2x4=8

20A/272

(3

(b) State and prove d’Alembert’s principle.

(c) Show that the momental ellipsoid at the
centre of an elliptic plate is

2 1 1
-)-C—+——y ol s z> = constant
2 2 2 b2
a b a
Or

Show that a uniform rod of mass M is
Kkinetically equivalent to three particles,
rigidly connected and situated one at
each end of the rod and its middle point,

the masses of the particles being %M,

14 and 2 M.
6 3

A rod of length 24, is suspended g, 2l
length [, attached to one end, if the string
and rod revolve about the wvertiosil with
uniform angular  velocity and  their
inclinations (0 the vertical be 8 and ¢
respectively, show that |

3P _(tand-3tan gsing

@ (tan¢-tan@sing

Or

@ A rough uniform board of mgagg b8
length 2a, T€StS 01 & smooth horizontal
plane and & man of mass M walks on it
from one end 10 the other PRing the

distance through  Which the poard
moves in this time.

10

6
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(4)

(b) A circular board is placed on a smooth
horizontal plane and a body runs round
the edge of it at a uniform rate. What is
the motion of the board? i
S. (a) Prove that the time of complete
oscillation of 4 compound pendulum is

2
2n k
gh

Where k is the radius of gyration of the
body about g fixed axis and h is the
S intanceior centre of inertia of the body
from the fixed axis. =

(b) Set UD the Lagrangian fDI' a Simple

pendulum v TR equation

describing TS ar 5
6. \ |
glaimform Sphere rolls down an inclined
€, rough epg fiding.
' an
Discuss the mOt;;Eh to prevent any s
Or
Obtain the .
s gt f a rigid body
Saden Impulsijye ?or;;fsmotmn 0 fo
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