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ENGINEERING MECHANICS 

CHAPTER 8: MOTION 

Lecture 1: 

 8.1 Linear and circular motion, Linear and angular velocities and acceleration, Units 

relation in between centrifugal force, Its uses in Engineering problems. 

Linear Motion: 

Linear motion, also called rectilinear motion is a motion on a straight line in one-dimension. 

When the object travels along a straight line it changes its position along with time. It is the most 

basic of all motion. 

Example of linear motion - a car moving in a straight road. 

Some terms required in this chapter: 

1. Speed: The speed of a body may be defined as its rate of change of displacement with respect 

to its surroundings. The speed of a body is irrespective of its direction and is, thus, a scalar 

quantity. 

2. Velocity:  The velocity of a body may be defined as its rate of change of displacement, with 

respect to its surroundings, in a particular direction. As the velocity is always expressed in 

particular direction, therefore it is a vector quantity. 

3. Acceleration: The acceleration of a body may be defined as the rate of change of its velocity. 

It is said to be positive, when the velocity of a body increases with time, and negative when the 

velocity decreases with time. The negative acceleration is also called retardation. In general, the 

term acceleration is used to denote the rate at which the velocity is changing. It may be uniform 

or variable.  

4. Uniform acceleration:  If a body moves in such a way that its velocity changes in equal 

magnitudes in equal intervals of time, it is said to be moving with a uniform acceleration.  

5. Variable acceleration: If a body moves in such a way, that its velocity changes in unequal 

magnitudes in equal intervals of time, it is said to be moving with a variable acceleration. 

 6. Distance traversed: It is the total distance moved by a body. Mathematically, if body is 

moving with a uniform velocity (v), then in (t) seconds, the distance traversed  

                                                   s = vt. 



Motion under uniform acceleration: 

 

We consider  linear motion of a particle starting from O and moving along OX with a uniform 

acceleration as shown in figure. Let P be its position after t seconds. 

 

 



 



 

Motion under variable acceleration: 

 

 We consider a body moving from O in the direction OX. Let P be its position at any instant as 

shown in figure. 



 

The velocity, acceleration and displacement of a body, from a mathematical expression, may be 

found out by either of the following two methods : 

 1. By differentiations and 2. By integration.  

 

 

 


