Rigid Body :-

A =igld body is defined as, the
body in which the distance between any
two particles does not change undes the
action OE Q\”\\l Porcee

Rotalional Motion *

ldhen a vigid body movesin
Such a way Fhat all the partidles of
boc\\( nove Aalong circies, the motion 019
the body IS called >otational moton.
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Axis of zotation &
. The imaginary line passing
though the body about which the
diffevent particles of the bod7 uoil)
Yevolue IN diffevent circles, 15 called
the axis of vyotabion.
Moment of Inestia 1)

M.1. of a wigid body about
a given Axis of ryotation 1's defined
aS the sum of the pe:odqu 0P mass
OF cach PO\THCIQ Oﬁ Hhe bod\/ X 59491 |
of its distance fiom the axis of rotakion.
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The zadius OF 8\13@”‘0“
of a boo\&/ aboal a given AxX4 5 of
>0tahon IS defined B, He distance
between the axis of aotation &
the point ar which the whole Mass
0 F the bod\/ Can be Sypposed to be

Concentraled o aalle haue He same
M. T.a95 that af L8 bod7 about Hhe
Jiven axis
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M = ags of the body

< = Radius oF gysution
1 = oment ot Ineasjnq
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k«E (kinetic Fresgy) of a zotaking body
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- & body consist 0Ff N numbe¥ oF
PC\YHCles hq\)mg B e M1, M2 ,---
My Situakd at diskances &1, vy --— 3N
from the axis of sotabon.
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KE 678 yokating bod) i5 directly
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(Y\omen‘r__of force

—I—O‘que o moment OE force
About a point 1S defined as the product
oF te force & the perpendiculaz
distance 0F the point of applicakion
0f the force kom the point
It is denoted by T’
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Tozque

R elation between Torque C'C) T

angd lax acce leaqtion ()
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Torque acking on the Prst particle 15,
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Angulaz Mom enturn & (L)

Deln o | |
Anaq\qtj mgmen)rum OP EYD\’C\{‘H‘%

bedy about @ given Axis, i5 defined ‘qﬁ
the p-zsodqc)r of its moment of inestq
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Psinctple of Pawalle]l AxTo

Statementé-

The moment of inestia 0f g
bodé aboul an axis is equal to the
oum 0‘19 |
1) The nmwheﬂ%iﬂéineaﬁﬂ of he bod7
dbout a pavailel Axis passing throygh
ks centre 0f mass R}

ii) The psoduct of the mass of the
bodgl & S9uare Oof te distance betn
the two axes.
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iD= Momen{* 0-19 Ineztq (M»l) O'ﬁ
the bod7 about any Ax7s PSS
Hnroqgh point O.
Tc = Moment,0f the body about g
Inertd |
pardllel axis pussing teough its
Centre of mass ().
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M = Mass OF the bod&
h - distance between the w0
parallel AxesS.
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Apply Pythagosas theozem,
In AOPD,
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OP2 = PD + 0D

| 7 he
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0p>= P0-+Ch+ 1)9’
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Apply pythagosus theozm,
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Multiplying both sides by dm R
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To=T-ibsil =

(DCdm ok &

As algebsic sum oF

q|| moments of all
patticles about C-0.M.

5 alwaye =eso

(when body 51N equilibvam
Toz=Ici+Mh=
Thug, pvinciple of parallel axes 195
qppyoved .
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Pxfnciple of Pespendfulas Axes

Shatement ¢-

The M.1.0fa plane laming
dbout an axls perpendfculay to Hs plane
IS equal fo the sum oPits M-I.about
twO mutually pex pendiculay Qxes in the
Plane of |aminq X l\n}ersecﬁﬂg at the |
Point™ coheze the perpendicu\qx (Ix158 ‘
CUts the laming.

}I-z_: v % I\.l
Khese,
1y = Ma. of [qming about Z-ax1§
Ix= M1 of luming about x—axis
15 = M.1. of laming about Y-axis
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Pezs penc{icqlqv Axs theosem :
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indole,
Apply PYthqgosus theosem,
0pZ = Lp% +oLE
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