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➢ Introduction
➢ **Center of mass

➢ Center of gravity
➢ Vector product
➢ Relation between Linear velocity and 

angular velocity
➢ **Conservation of Angular momentum
➢ Moment of Inertia
➢ **Rolling Motion
➢ **Rolling on inclined plane
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TOPICS



INTRODUCTION
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Image source: https://www.yumpu.com/
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CENTER OF MASS

WWW.PHYSICSPOWER.COM



WWW.PHYSICSPOWER.COM



WWW.PHYSICSPOWER.COM

Position of Center of Mass:
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Center of mass of a system of particles in Plane:
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Acceleration of center of mass:
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Solution:
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Characteristics of Center of Mass:



CENTER OF GRAVITY
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Center of Gravity:
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Differences between Center of mass and Center of Gravity:
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VECTOR PRODUCT
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Vector product or Cross product:

It is defined as the product of the magnitude of vectors with 
sine of the angle between them.  

Image source: https://studylib.net/

ഥ𝑨 × ഥ𝑩 = 𝑨 𝑩 𝐒𝐢𝐧𝜽 ෝ𝒏

Resultant vector C perpendicular to the plane 
containing vectors A and B
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Properties of Cross Product:
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= ෡𝒌
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Find the cross product of the vectors  A = 3 i + 4 j and   B = - 3 i + 7 j
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Relation between 

Angular velocity 

and 

Linear velocity
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Uniform Circular motion:

Relation between angular velocity, frequency and time period:
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Relation between angular velocity and linear velocity:

Angular velocity

Linear velocity

----- 1

----- 2

----- 3

Substituting 
eqn 3 in eqn 2 From eqn 1
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Translatory Motion 
(When linear acceleration is constant) 

Circular Motion 
(When angular acceleration is constant) 



Conservation of 

Angular Momentum
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Law of conservation of angular momentum:
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Image source: https://engineersfield.com/
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Equilibrium of a rigid body:
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Moment of Inertia
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Moment of Inertia
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Rolling Motion
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Rolling Motion:
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Final velocity and total energy of a rolling body 
without slipping:
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Rolling on 

Inclined Plane
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Rolling a body on an Inclined Plane:
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Velocity of the rolling body (without slipping) on 

reaching the bottom of the inclined plane:
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Time taken by the rolling body to reach the bottom 
of the plane:
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THANK YOU
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