
CONCEPT MAP 1--------------------, 

Motioh)�f System' of Bartide_ and �.tgfd Body 
/' � ::\,, 

entre of mnss : Centre of 
ass ofa system is defined as 
at point where whole mass 
· the system is supposed to 
: conce11trat�d for the 
mslational motion of the 
stem. 

Two particle system : 11 particle system : In case of 11 
pmiiclc system, the position 

vector of CM is 

I Velocity of centre of mass of a system of particles, iian = 11 
The position Vt:elor of 

CM of two particle . f f . ) - ·  dvcm iAccelerat1011 o centre o mass of a system of part1c es, acm = di 

ngula1· velocity : II is the time 
1te of change of ang_ular 

. I _ d0 tsp accment, ro = -dt 
ii = ctl � r 

\-foment of force or Torque 
It is equal to the product of 

force and perpendicular 
distance 

t = 1' x F; l'<t= rF'sin0 = rF1 = r1FI 

:oment of ine1·tia : It is the 
1uantity that measures the inerti11 
,[rotational lllotionol'the body. 
1ora pat1icle,J=mrl 

]= f,.2,1n, 
Jnit : kg m2 

Kinetic energy and M. I. : The 
:nergy possessed by the body on 
1ccount of its rotation about a 
�ive11 ax.is is the kinetic energy ofl 
·otation 

i.e., KE. ;: .!_Jco2 

2 

i- n -· 

r mli Sum of all exhm1al fort,es acting on the sy�'Tem of particles, Fext = M acm 

R= mi� + mii m1 + m2 
Angular acceleration : It  is the 

R =t\, - -
2.'. m; 

j ,: ]  

time rate of change of  angular t-----------------1 

- di - - -
a = -- a = u � r  � ·  

Rd:1tion between ton1ue and 
angular accelemtion 

"t = Ia 

Angular momenhnn : It is the 
product of linear momentum and 
perpendicular distance of line of 
action oflinear momentum vector 
from the axis of rotation, in vector 
form 

L = i' • "ii  

Radius of gyration : It is equal to the root 
mean square distance of the consti111ent 
parti<;les of the body from the given ax.is, 

Equations of 
rotational motion : 
• Ol = (1)0 + a.t 

1 2 • O = rn0t + - a.I 
2 

• c,/ - ro5 = 2a(l 

Law of conservation of angular 

momentum: Ifno external 
ton1ne acts on a system, U1e 

total angular momenhtm of U1e 
system remains conserved. 

· - o df. o lttext = ; dt = 

1111, m2 = mass of particles ._, 
R = position vector of centre of mas� 
Yi,�= positi<111 vector of particles 
1\1 = total mass 
ro = a11g\1lar velocity 

? , ? 

K "' ,/'r + '2 + . . .. + i;; ' I = MK.2 
II 

Theorem of 

parallel axes 
I "'  Jcm + m/12 

Theorem of 
perpendicular axes 

I::: = 1,. + I,. 

;iJ = a11g11lar displacement 
·t = moment of force or torque 
L = angular momentum 

"\Vork done by torque ,: in 

rotating a body by an :mgl.e8 

8 

= J td0 
() 

Instantaneous powe1;P =1:w 

Equilibrium of rigid body : 
• Net c,-.1ernal force acting 

on the body mu�1 be zero 

i.e., L f'ext = 0 

• Net external torque on the 

i.e., te.xt = 0 

p= linear momentum 
flio = initial angular velocity 
'fl= angulnr acceleration 
K = radius of gyration 
II = number of pa1ticles 
l = moment of intJrtia 
!

cm
.,. moment of inertia about centre of mass 

f,. I
Y
' I, = mome11l of inc11ia about x, y and ;; axes 

re.spectively 
M.l. � moment of i1lertia 


