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8(a)

Prove that the moment of inertia of a uniform rod [ab] of mass m and length 24
about an axis through a, perpendicular to the rod, is £m#”.

Letm, = mass per unit length
Massof rod m = 2m,#
Consider an element of the rod of width Ax, a distance x
from the axis.
Mass of the element = m AX 5
2¢
Moment of inertia = Imlxzdx 5
0
My 5
= 3 [X ]0
= 8m11£’3
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_ 4m 1* 5
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8(b) A lamina is rotating with angular velocity @ about an axis perpendicular to its
plane. If the moment of inertia of the lamina about the axis is I, prove that the
kinetic energy is +1m”.
Consider a particle of the body of mass m,
a distance r from the axis.
Kinetic Energy of particle = imv?
= imr'e’ 5
Kinetic Energy of the lamina = %mr?'cp2
= é—a)zE mr?
= I—ICOZ 5 10
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