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Module 7
Kinematics of Rigid bodies



Module Overview

• Translation

• Fixed Rotation



Introduction

The various types of rigid-body motion can be conveniently grouped as follows:
1. Translation. A motion is said to be a translation if any straight line inside the body 
maintains the same orientation during the motion. In a translation, all of the particles 
forming the body move along parallel paths. If these paths are straight lines, the motion is 
called rectilinear translation; if the paths are curved lines, the motion is called
curvilinear translation.
2. Rotation about fixed axes: In this motion, the particles forming the rigid body move in 
parallel planes along circles centered on the same fixed axis.



Translational motion 

• When a rigid body is in translation, all the points of the body have the same velocity 
and the same acceleration at any given instant



Rotation about fixed axis

The vector is directed along the axis of rotation. It is called the angular velocity of the
body and is equal in magnitude to the rate of change θ˙ of the angular coordinate

We can determine the acceleration a of particle P. Differentiating it and recalling the 
rule for the differentiation of a vector product

The vector dω/dt is denoted by α and is called the angular 
acceleration of the body



Equation defining Rotation of rigid body about fixed axis

The motion of a rigid body rotating about a fixed axis is said to be known
when we can express its angular coordinate θ as a known function of t. In practice,
however, we can seldom describe the rotation of a rigid body by a relation
between θ and t. More often, the conditions of motion are specified by the
angular acceleration of the body. For example, α may be given as a function of
t, as a function of θ, or as a function of ω. 



Equation defining Rotation of rigid body about fixed axis




