
l Perpendicular distance of each particle 

remains constant from a fixed line or 

point and particle do not move parallel 

to the line.

l Angular displacement, q�=

 Angular velocity, w =

 Angular acceleration, a =

l Equations of rotational motion

 w w = w  + at0

2 w q = w t + ���at0

2 2 w w  = w  + 2aq
0

l Torque : Turning effect of the force 

about the axis of rotation.

l Angular momentum, 

l Work done by torque, W = tdq
l Power, P = tw

l For a rigid body, 

l Perpendicular axes theorem :

 I  = I  + Iz x y 

 (Object is in x-y plane )

l Parallel axes theorem :
2 I  = I  + MdAB CM
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l The centre of gravity of a body coincides with 

its centre of mass only if the gravitational field 

does not vary from one point of the body to 

other.

l Mathematically,

 w For discrete body, 

w If 

z y

x

CM
d

A

B

Combination of Inductors

l Inductors in series,

l Inductors in parallel,

l If coils are far away, then M = 0.

 So, 

Inductance
l Emf induced in the coil/conductor,

l Coefficient of self induction,

l Self inductance of a long solenoid,

l Mutual inductance,

l Mutual inductance of two long coaxial solenoids,

l Coefficient of coupling, 

 For perfect coupling, k = 1 so, 

Magnetic Flux and Faraday's Law
l Magnetic flux  

l Faraday’s law : Whenever magnetic flux linked with a coil 

changes, an emf is induced in the coil.

w Induced emf, 

w Induced current, 

w Induced charge flow , 

Lenz's Law
l The direction of the induced 

current is such that it opposes 

the change that has produced it.

l If a current is induced by an 

increasing(decreasing) flux, it 

will weaken (strengthen) the 

original flux.

l It is a consequence of the law of 

conservation of energy.

Induced Electric 

Field
l It is produced by change in 

magnetic field in a region. This 

is non-conservative in nature.

l This is also known as integral 

form of Faraday’s law.

Motional emf
l On a straight conducting wire, e = Bvl

l On a rotating conducting wire about one end, 

 Here,                               are perpendicular to each other.

Energy Consideration

in Motional emf
l Emf in the wire, e = Bvl

l Induced current,

l Force exerted on the wire,

l Power required to move the 

wire,

 It is dissipated as Joule’s heat.

R

l

I

×
B

v F

Electric Generator
l M e c h a n i c a l  e n e r g y  i s 

converted into electrical 

energy by virtue of electro-

magnetic induction.

l Induced emf,

 e = NABw�sinwt = e sinwt0
l Induced current,

SYSTEM OF PARTICLES
AND ROTATIONAL MOTION

ELECTROMAGNETIC
INDUCTION
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2I = MR /2

l� Current growth in L–R 

circuit

l�Current decay in L–R circuit,

 

Here, 

L–R Circuit
R

l�Energy stored in an inductor,

l�Energy stored in the solenoid, 

l�Magnetic energy density, 

Magnetic Energy

Centre of Mass and Centre of Gravity Rotational Motion

Moment of InertiaMotion of Centre of Mass

 w For continuous body,

l Centre of mass of symmetric body

 w Semi-circular ring,

  w Semi-circular disc,

l For a system of particles

w Position,

w Velocity,

w Acceleration,

l If the net external torque acting on a system 

is zero, the angular momentum   of the 

system remains constant, no matter what 

changes take place within the system.

      = constant; I w  = I w1 1 2 2

 (for isolated system)

Conservation of Angular Momentum

l A rigid body is said to be in mechanical 

equilibrium, if both of its linear momentum 

and angular momentum are not changing with 

time, i.e., total force and total torque are zero.

l Linear momentum does not change implies 

the condition for the translational equilibrium 

of the body and angular momentum does 

not change implies the condition for the 

rotational  equilibrium of the body.

Equilibrium of a Rigid Body

v  = RwCM

 Kinetic energy, 

  K = K + Ktranslational rotational 

l For a body rolling without slipping, 

velocity of centre of mass  

Rolling Motion

= 0, then          = constant.

= 
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