1. PoSitioN of centre of mass depPendS UPoN Shared, Size

and distributiony of mass of body

2. PoSitioN of centre of maSs of anN obsect changes iV

tranvslation motion.

3. For bodiesS of Nvormoil dimenNSioNS centrre of mass ¢

center of gravity coivcide.

Y. Centre of mass of rigid bodies iS indepenvdent of the

state i.e rest or motion of the body.
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PRIVCIPLE OF MOMENTS FOR A LEVER

Accordivg to Lhis Privciele:-
Load x Load arm = effort x effort arm

(1) PoSitiov § cownfiguration
of Lthe aXiS of rovation

(2) distributioNyn of mass

acm = .
Sm AbOUL the aIXiS of
Rotacion.
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ANGULAR MOMENTUM CONSERVATION
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CENTRE OF MASS

T The PoiNt where whole molss of system is
suppoSed to be convcentrated

J. Velocity V = % ANgULAr velocity
Q dQ
RIGID BODY acceleration W=—
— A bodY with Persectly defivite and — > Fex =0 a= aNgular acceleration
UNChaNGING ShaPe. . U
F=ma= _mdv el
MOMENT OF WIVERTIA work dowe dt voraue
\vertia o Rotatioval motion W =F.S t=toc =3 w)
. dt
ML I Zmr = MK? livear K.€
1 work - doNve
where r iS distance pereendicular to the —mv? W = ’C.Q
aXiS of Rotation. 2 )
I RAIUS of guration Power SR
N % T - Lwe
. —IW
K= \/ SRR fy Livear momenNtum 2
n P=mv Power
K- |1 ImPuLSe P=w,
M FAt = mv — mu ANGULOII® momenNtum
L=Iw
Theorem of moment of \vertio aNguLar ImpPuLse
| | mpt=Iw, —lw.
Pereendicular axis theorem Paratlel - axis theorem
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= < z Body Axis /
- Thin circular Perpendicular to M R
@ C* (1) ring, radius R plane, at centre
g l _ !
Lo v+ : , Ttanget = ldia + MR2 (2) :I-::Ign ggﬂ:k Diameter C-E-->>- MR |2
Z — 1X y
3 Thin rod, Perpendicular to 2
! ' ) lenght L rod, at mid point ﬁ/< ML /12
ANGULAR MOMENTUM CONSERVATION N <
4) Circular disc, R e MR /2
_» dr N N radius R disc at centre
Thet = — if Tnet = O :> L =Constant Circu|ar disc . I
() radius R Diameter C"@" MR/ 4
. n Hollow cylinder, - - o -
Lsystem = Z Li {9 radius R Axis of cylinder € {-_ MR,
i=1 Solid cylinder, : 3 i
_ . (7) : Axis of cylinder = - MR /2
ANIULAr MmoMmenNtum of rigdid bodY Performivg Pure FECIUS I < {‘b
l"O\'.GHON GbOU\'. P‘xed GXIS (Lsys)AOR = IAORW (8) rSa(::II:SSCyR”nder, Diameter O 2 MR2/5
Relatiovy betweewn Torque § ANvgular momenNtum: -
- dt (9) | Hollow sphere, Diameter 2 R
radius R 3

L Tnet = —
: 1

e Unit of Torque = N.m

e Dimensional formula = [m?* L2 T-?] Valid in only inertial frame.

Angular Impulse:- J= H.dt,jnet =L - L ,j =F><T, Unit > NmS

Linear Impulse:- [[= IIE dt, Tret = Ps —I3i, Unit - N.S
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ANOILOgY between Livear ¢ Rotationval motioN

RotatioNal MotioN

Livear motioNv

(4) Time takenN to reoch the bottom of the iNvclived PLanve iS.
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MOTION OF SYSTEM OF PARTICLES
% RIGID BODY

Pure RotatioNvoil MotioN:-

(1) Sinvce distance between two Particles of
A rigid bodY remainvs constont, So the
relative motion of oNe Particle w.r.t other
pParticle iS circular motiow.

(2) ANIULAr velocity of alll the Particles

aAbout & given Point of a Ridid bodY S
same

S =RQ, =Rw;
(3) 1€ o = ConNStaNt (aNvguLar aicceleration),
), We=wi+at,

Qr=wit + %atz w; =

wf+2a9,9=(wizwfjt

0 = wit - 1 at? > K.Eroliing = 1 mv? + 1 Iw?,
2 2 2

Combinved RotatioN + trawvsiatioNn Motion
(CRTM):-

VCRTM = Vpure rotation + Vtranslational

— — —

dcrim = apure rotation 1 Qtranslational

DYNAmicS of CRTM

for aNalYSivg itS motiov we aPPLY two
equation

Zrext = Macm
Zrext =IO(. :rXFext

VewtonN'S Laws of motiown iS vallid iv ivertiatl
frame.
To aPPLY Second equatioN of (VewtoN about (VoN
- ivertiol Point, PSevdo - force iS arplied av
Com of bodY T of pPSevudo force iS also vaken
iNto aCCoUNt.
4 K-ECRTM = K-Erotation + K-Etranslation;

KE= + , + MV ;
2 2

1 o2 1 2

K.E=—-MK'W* + —MV_

2 2

— ANGULAIr momenNtum of Ridid bodY pPer formivg

CRTM: Pure Rotationval as a Rigdid bodYy about
C.0.M: Translation as a pParticle

(1) ROLLIVG ON IVCLIVED PLANE
(Ex)r = rotational K.E (Ex): = translation K.E
(a) for solid sphere, (Ex)r = 40% of (E)t,
(b) For snell (Ex)r = 66% of (Ex),

(c) For disc, (Ex)r = 50% of (Ex): of (Ek):,
(d) For ring, (Ex)r = (Ex)t

(2) VELOCITY AT LOWEST POINT




