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CHAPTER - 6

Nothing is removed 
from this Chapter



 Introduction
 Concept of Work done
 Work – Energy Theorem
 Concept of Kinetic Energy
 Concept of Potential Energy
 **Conservation of Energy
 Potential Energy of a Spring
 ***Collisions
 Power
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Introduction:

The chapter is not concerned with the common meaning 
of the word Work…

The aim of this chapter is not only to study the physical 
quantities work, energy and power but also to understand 
and apply two methods of solving problems 

• Work – Energy method

• Law of conservation of energy



SCALAR PRODUCT



Scalar product or Dot product:





Properties of Dot Product:







Angle between the vectors:

Dot product between vectors A and B:
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Work done:
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If the resultant force acting on the body becomes zero. 
(F = 0)

The work done by all forces acting on a raindrop falling 
down with terminal velocity is zero.
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Mechanical energy is of two types, namely

1) Kinetic Energy           2) Potential Energy

Kinetic energy is the energy possessed by a body 
by virtue of its motion.

Potential energy is the energy possessed by a body 
by virtue of its position.
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Here initial velocity = v, 
final velocity
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Form Newton’s third law of motion, force applied by 
the body =

Hence work done by the body against the opposing 
force acting on it is



Relation between Kinetic energy and Linear momentum:

WWW.PHYSICSPOWER.COM



WWW.PHYSICSPOWER.COM



WWW.PHYSICSPOWER.COM

Work – Energy Theorem:

Proof:

The work done on a particle by the net force is equal to 
the change in its kinetic energy
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Hence Work – Energy theorem is proved.
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Work done by variable force:
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WORK-ENERGY 
THEOREM FOR

VARIABLE FORCE
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Work – Energy theorem for variable force:
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Potential Energy of a spring:
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LAW OF CONSERVATION 
OF ENERGY
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Law of conservation of energy:
The law of conservation of energy states that energy can 

neither be created nor destroyed - only converted from one 
form of energy to another.

Law of conservation of mechanical energy or 
Principle of conservation of mechanical energy:

The principle of the conservation of mechanical 
energy states that the total mechanical energy in a system 
(the sum of the potential and kinetic energies) remains constant 
as long as the only forces acting are conservative forces.
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Law of conservation of energy in case of a 
freely falling body:
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From equations 1, 2 and 3 total energy at points A, B and 
C are same i.e. total energy remains constant. Hence the 
law of conservation of energy proved.
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Vertical circle:
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CONCERVATION 
OF 

LINEAR MOMENTUM

WWW.PHYSICSPOWER.COM



WWW.PHYSICSPOWER.COM

Law of conservation of linear momentum:
Under the absence of external force, the total linear momentum 

of an isolated system of particles is conserved i.e. total linear 
momentum of the system is constant.

Proof:
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Collisions:

Collision is short-duration interaction between two bodies 
or more than two bodies simultaneously causing change in 
motion of bodies involved due to internal forces acted 
between them during this.

Or

Redistribution of momentum of the bodies if two or more 
bodies interacted is called collision.  
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Types of Collisions:
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a) Perfectly elastic Collisions:
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b) Inelastic (or semi elastic) Collisions:



c) Perfectly Inelastic Collisions: WWW.PHYSICSPOWER.COM
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Elastic Collisions 
in 

One Dimension
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Elastic Collisions in one dimension:
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Elastic Collision in two dimension:
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Special Case:
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Hence, after collision two bodies will move perpendicular 
to each other.
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Coefficient of restitution:
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e = 1  - perfectly elastic collision

0 < e < 1  - semi elastic collision

e = 0  - perfectly inelastic collision
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Power:

The time rate of doing work is called power.

If W is the total work done by a force in a time interval t 
then the average power is 
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