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1.1 Scientific Conception of Work

1. Work done by Constant Force \W

L 4

« Work done in moving a body is equal to the product of force exerted
on the body and the displacement moved by the body in the direction
of force
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Work done= F X s

mit=1Nx1Im=1J

o F=Forceapplied « s=displacement in the direction of force
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Positive work (by Boy): Negative work (by Friction):
F and s act in the F and s act in the
same direction. opposite directions.
W=Fxs W=-Fxs /
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« Work done is said to be zero when:
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Net force (F) =0
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Displacement (s) = FL1s
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1.4 Work done by Force of Grawty




| 2. Energy |
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* Energyis defined as the capacity to do work.
« Work done is the only way to transfer energy.
« Slunit of energy is joule (J).

2.1 Kinetic Energy

« Kinetic energy is defined as energy

possessed by virtue of the motion of a body
LG :\
KE = E mv? v m

* The kinetic energy of agnoving body is measured by the amount of
work it can do before comingyto rest
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2.2 Work-Energy Theorem
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» The total work done by the sum of all the forces acting on a particle
Is equal to the change in the kinetic energy of that particle.

. Vv
1 Change in
Work done = = ‘—u?) =
> m (v u®) kinetic energy
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2.3 Potential Energy <

» The energy of a body due to its position or change in shape is known

as potential energy |
Gravitational Potential Energy
"1

Elastic Potential Energy

« The energy stored by stretching 4  Theenergy stored due to the
or compressing an elastic virtue of pOSItIOI’] here height
object by an external force above the ground)

Worlgdone,uity = AU gravity

= -mg(h, - hy)

* Any level can be considered as the reference (U = 0).
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U =-mgh U
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2.4 Mechanical Energy

* Total mechanical energy of a system is the sum of kinetic and
potential energies possessed by the object.

Eia = KE + PE

Conservation of Mechanical Energy

* |nasystem with conservative forces, mechanical energy is always
conserved

/ E =E
KE, + PE, = KE,+ PE,

2.5 Conservation of Energy 2

* Energy can neither be created nor be destroyed, it changes from one
form of energy into another form of energy.
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A || 3. Power || \B
* Power is the rate of doing work or rate of transfer of energy.
« Slunit: watt (W) or joule/sec (J/s)
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3.1 Commercial Unit of Electrical Energy

« The commercial unit of electrical oWais kilowatt-hour (kWh).

1kWh = 1000 W X 60 X 60 s
1kWh = 3.6 x 106]

Special Note:

A force, like gravity, for which the potential energy is defined and can
be restored as kinetic energy is termed as a conservative force.
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