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MOTION
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WHAT WILL WE STUDY ?

• Scalar and Vectors

• Terms associated with Motion of a body

• Graphs describing Motion

• Projectile Motion

• Uniform Circular Motion
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SCALARS AND VECTORS

• Scalars  : Those physical quantities which require only magnitude but no   

direction for their complete representation are called scalars. 

Example - Distance, Speed, work, mass, density etc.

• Scalars can be added, subtracted, multiplied or divided by simple  

algebraic laws.

• Vectors : Those physical quantities which require magnitude as well as     

direction for their complete representation.

• Examples are – Displacement , Velocity, Acceleration, Force etc.

• Vectors have other laws for addition , subtraction and                                   

multiplication.
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VECTOR ADDITION
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VECTOR MULTIPLICATION
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RESOLUTION OF VECTORS
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Terms Associated with Motion

• Distance

• Displacement

• Speed

• Velocity

• Average Speed and Velocity

• Acceleration
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1. DISTANCE : The length of the actual path covered by an object.

• It is a scalar quantity and it can never be zero or negative during the motion           

of an object.  Its SI unit is metre.

2. DISPLACEMENT : The shortest distance between the initial and final positions of 

any object during motion.

• The displacement of an object in a given time can be positive, zero or negative.

• It is a vector quantity. Its SI unit is metre.
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3. SPEED :  

• Its SI unit is m/s. It is a scalar quantity. 

4.  VELOCITY :  

• The velocity of an object can be positive, zero or negative. 

• It is a vector quantity. Its SI unit is m/s. 
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5.  ACCELERATION :  

• It is a vector quantity as well. Its SI unit is m/s2 .

• Acceleration can be positive, zero or negative. Positive acceleration means       

velocity increasing with time, zero acceleration means velocity is uniform         

while negative acceleration (retardation/deceleration) means velocity is 

decreasing with time.
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• UNIFORM SPEED : If an object covers equal distances in equal intervals 

• of time.

• NON-UNIFORM OR VARIABLE SPEED : If an object covers unequal distances

• in equal intervals of time and vice-versa.

• AVERAGE SPEED :
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• INSTANTANEOUS SPEED : 

• Uniform , Average and Instantaneous velocity will have the same formula , 

replacing distance with displacement.
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• AVERAGE ACCELERATION: 

If a particle is accelerated for a time t1 with acceleration a1 and for a time t2

with acceleration a2 , then average acceleration , 

• INSTANTANEOUS  ACCELERATION: 
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DISTANCE -TIME GRAPHS

Slope gives speed/velocity.
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VELOCITY -TIME GRAPHS Slope gives acceleration. Area gives distance covered.
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ACCELERATION -TIME GRAPHS
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EQUATIONS OF UNIFORMLY ACCELERATED MOTION

• For free fall under gravity , use  a = g (Accleration due to gravity),

• For a body thrown upwards , use a = - g
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PROJECTILE MOTION

• When any object is thrown from horizontal at an angle θ, then it moves on a parabolic 

path , the object is called projectile and its motion is called projectile motion.
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PROJECTILE MOTION
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PROJECTILE PROJECTED FROM SOME HEIGHT
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UNIFORM CIRCULAR MOTION (UCM)

• If the magnitude of the velocity of the particle in circular motion remains 

constant, then it is called uniform circular motion.      
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TERMS  ASSOCIATED 

1.  Angular Displacement : 

        Its SI unit is radian(rad).

2. Angular Velocity :                                            

        Its Unit is rad/s.
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TERMS  ASSOCIATED 

3.    Centripetal Acceleration : In circular motion, an acceleration acts on the 

body, whose direction is always towards the centre of the path. This 

acceleration is called centripetal acceleration.     
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SUMMARY

• Scalars and Vectors

• Motion and Terms associated

• Graphs showing motion (s – t , v - t , a - t )

• Equations for Uniformly accelerated motion

• Projectile Motion and Formulas

• Uniform Circular Motion and Terms Associated
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