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Motion: Part 1 

Rest: 

When a body does not change its position with respect to time, then the body is said to be at rest.  

Conclusion: 

a) Time: Changes 

b) Position: Does not change 

Example: 

A person is sitting in a chair for the last 5 min. Thus the person is at rest for the last 5 min.   

Motion:  

When a body changes its position with time, the body is said to be in motion. 

Conclusion: 

a) Time: Changes 

b) Position: Changes 

Example: 

A car is moving for the last 5 min. 

Reference Point: 

To describe the position of an object we need to specify a reference point which is called the origin. 

Example: 

“Rohit’s home is 1 km north to the railway station.” 

Here, railway station is the reference point, and 1 km north is direction. 

Generally, any popular place like school, bank, shopping mall etc. are chosen as reference point. 

Types of Motion: 

Most of the motions that we see are complex in nature, i.e. combination of at least two different motions. 

Example: A particle on a vehicle’s wheel. It is rotatory as well as linear i.e. complex in nature. 

Distance and Displacement: 

Distance: It is the total length of the path actually traversed.  

Displacement: It is the shortest distance between the initial and final 
position of the body, along with direction.  



 
Uniform Motion: 

When a body travels equal distances in equal intervals of time, then the motion is called Uniform. 

Non-uniform Motion: 

When a body travels unequal distances in equal intervals of time, then the motion is called Non-uniform 
Motion. 

Speed:  

Distance travelled by any object in unit time. 

Speed= (distance travelled)/ (time taken) 

V = S / T    

Unit: m/s (S.I.) and cm /s (C.G.S.) 

Example: Say, you are travelling in a car and travel 200 meter in 30 sec. So what is the speed? 

V = (distance)/time = (200 / 30) m/s = 6.67 m/s 

Speed is a scalar quantity 

Uniform Speed and Non – Uniform Speed: 

Uniform Speed: If a body travels equal distances in equal intervals of time, however small these intervals 
may be, then the body has a uniform speed. 

Non - uniform speed: If a body travels unequal distances in equal intervals of time, then the body has a 
non-uniform speed. 

Average Speed: For non-uniform motion, the average speed of an object is obtained by dividing the total distance 
travelled by an object by the total time taken.  

Velocity: 

Speed gives us an idea that how fast an object is moving, but it does not tell us in which direction it is 
moving. 

Velocity specifies the rate of motion as well as the direction 

Velocity: Distance travelled by a moving body in a particular direction in unit time. 

                                                                       or, 

                 Rate of change of displacement. [∵ displacement = distance + direction] 

V=S/T   (Symbolic expression & it is same as speed) 

Velocity is a vector quantity. 

Unit: m/s (S.I.) and cm /s (C.G.S.) [same as speed]    

Uniform velocity and Non - uniform velocity 



Uniform velocity: If a body is moving in a straight line, travels equal distances in equal intervals of time, 
however small these intervals may be, then the body has a uniform velocity. ∎Condition for velocity to be uniform:  

Speed (or magnitude of velocity) should be uniform + direction should be uniform (i.e. Straight path) 

If any of these two, changes then the velocity will not be uniform. 

Non - uniform velocity: If it travels unequal distance in equal interval of time or direction of motion 
changes. 

Average velocity: Since, velocity is a vector quantity, average velocity is the total displacement travelled 
divided by the total time. 

Average velocity, Vavg = (Total displacement)/ (Total time taken) 

Special case: If the initial velocity (say, u) and the final velocity (say, v) is known for a body and the 
acceleration is constant then the average velocity can also be defined as: 

Average velocity, Vavg = (Initial velocity (u) +final velocity (v))/2 

[For the special case the expressions give the same result] 

Acceleration: 

Acceleration is that physical quantity that measures this change in the velocity of a body per unit time. 

Acceleration: It is defined as the rate of change of velocity. 

Acceleration= (Change in velocity)/ (Time taken) 

                     = (Final velocity −Ini al velocity)/ (Time taken) 

 Or,            a = (v −u)/t 

Acceleration is a vector quantity. 

Unit:     Acceleration= (Change in velocity)/ (Time taken) 

                                   = (m/s)/s= (m s-1)/s= ms−2 = m ⁄ s2 [S.I. system] 

             (C.G.S. System) = cm ⁄ s2 

Types of acceleration: It is of two types. 

A) Positive Acceleration: In the equation, a =   , If v > u   then, a is positive 

Thus if, the velocity increases with time then it is positive acceleration or simply acceleration. 

B) Negative Acceleration: In the above equation if v < u, then a is negative. 

Thus if velocity decreases with time, then it is negative acceleration or known as retardation or 
deceleration. 

  

[N.B.: In any numerical, when you will find terms like vehicle stops, the car applies brakes, velocity 
decreases then consider that it is talking about retardation.]  

  

Uniform Acceleration: If the velocity of a body changes with uniform rate then the body is said to be 
moving with uniform acceleration.  

Example: the acceleration of a body falling freely under gravity. 

  



Non - uniform acceleration: If the velocity of a body changes with non-uniform rate then the body is said 
to be moving with variable acceleration. 

 

Distance – Time Graph 
Distance - time graph shows the change in distance of a body from a fixed point or the position with time. 

1. Distance – Time Graph for a Stationary Body: 

 

 

 

 

 

2. Distance – Time Graph for Uniform Speed: 

 

 

 

 

 

 

Velocity – Time Graph 
Velocity - time graph shows the change in velocity of a body with time. To draw V – T graph, time is plotted 
along the x – axis and velocity is plotted along the y – axis. 

1. Velocity – Time Graph for a body moving with Uniform 
Velocity: 

 

 

 

 

 

 

 

2. Velocity – Time Graph for Uniform Acceleration: 

 

 

 

 

 

***This content is prepared at home*** 


