7.4 Equimomental Systems

Two distributions of matter are Said-tO ?Ceqmmams‘f:j}‘:] Slf f;he)
same moment of inertia about any line in Spﬁci beiy: < :S em
esting because two equimomental systems Wl. a‘ b ame
behaviour, i.e. behave in the same way under identic orces,

7.4.1 Necessary and sufficient conditions

Theorem
Two systemsS ; andS 2 are equimomental if and only if
(i) they have the same mass,

(ii) they have the same centroid.

The condition s sufficient

Here we wil] prove that if conditiong
systems will be equimomentg)]

(i), (ii) and (iii) are satisfied, t
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Figure 7.5: Two equimomental bodies.

lat the conditions (i), (ii) and (iii) are satisfied.
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same momental ellipsoid atC.

Therefore they have the same princip’dl moments of inertia and g, :
inertia at C. So condition (iii) 1s satisfied. Hence the theorem, i)
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Example 1

Show that a hoop of mass m and radius a/ \/’E IS equimomenty| " k
. : N
circular plate of massmand radiusa. ]‘i
Solution ;

The M.L of a circular disc (or plate) of massmand radiusaabout ap gy

Figure 7.6: A hoop and a circular plate.

through its centre and perpendicular to its plane is given by

1
I1 = 5 ma2
The M.I. of a hoop of massmand

and perpendicular to its plane js radiusbabout an axis through its et

given by

Iy =mb?

The two systems will be equimomental if
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rigure 7.7: Diagrams for example 2: A uniform rod with masses at different
poSitiOIlS.

particles of massesm, M—2m, mas shown in the figure, then the system
dparticles will be equimomental with the rod if its M.I. about any line is
quél to the ML.IL. of the rod about the same line. We will take the moment
Jinertia about a perpendicular line through the centreQof the rod. We

ake the length of the rod as 2a.

TotalM.I.of the three particles is given by
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which gives o' = (a/v/3).

Therefore another equimomental system COHB‘lBtIS of part:;]_es of ma.ng/zaﬂ
on either side of the centre of the rod at a distancea/ /3, 3

xample 3

Determine an equimomental system for a uniform triangle laming Ofma,;;
M. |

Solution
LetABC be the lamina.

We have already obtained the formula for its moment of inertig about aly !
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1gure 7.8: A uniform triangular laming
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Figure 7.9: A solid cuboid
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Questions and Problems
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