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Ans 5:

Work: The application of a force through certain distance is known as work. It measured
in Joules (J).

Work = Force x Distance Travelled in direction of force
W=F.d
W is the work done (J), F is the force applied (N), d is the distance (m)

Work done at an angle ©

When calculating the work done by a force acting at an angle, it is useful to break the force
down into components.

The tension in the rope can be broken down into a horizontal and a vertical component.

F
9 Fsin®

Fcosd

The vertical component does no work because the box does not move in that direction.
So to calculate work done by a force at an angle:

work done = force in direction of movement x distance moved W = FscosO

Energy: Energy is the measure of the ability of an object or a system to perform work. Its Unit
is Joule and is denoted by J.

1 Joule (J) is the MKS unit of energy, equal to the force of one Newton acting through one
meter.

lJoule (J) = IN.m

There are many types of energy:
® Kinetic energy — energy of an object due to itsspeed
kinetic energy = % x mass x speed?, Ek = %amv?

kinetic energy is measured in joules (J), mass is measured in kilograms (kg), speed is
measured in meters per second (ms™).



® Gravitational potential energy — energy of an object due to position in a gravitational
field

The Ep gained by a mass is proportional to the force used to lift it, and the distance it is
lifted:

Ep = mgh
It is often talked about in terms of a change in an object’s Ep due to a change in its height:
AEp, = mglQh
Energy is conserved, so
%Bmv? = mgh,
v2=2gh
® Elastic potential energy — energy stored when an object is stretched or compressed
® Chemical energy — energy stored in chemical bonds

Rearranging these bonds can release energy (some reactions require energy to be put in).
Typical numbers are 100-200 kJ per mole

® Nuclear energy — energy stored in nuclei
® Heat energy — Hot things have more energy than their cold counterparts

Heat is really just kinetic energy on microscopic scales: the vibration or otherwise fast
motion of individual atoms/molecules. Even though it’s kinetic energy, it’s hard to derive
the same useful work out of it because the motions are random. Heat is frequently
guantified by calories (or Btu).

When work is done, energy is transferred. That energy might be

® gravitational potential energy — e.g. when an object changes height within a
gravitational field

® kinetic energy —e.g. when an object changes speed
® light energy —e.g. when a light bulb is switched on
® heat and sound — e.g. when a car brakes sharply.
Conservation of energy

The law of conservation of energy states that:

Energy cannot be created, or destroyed; it can only be changed from one form into another
form. In other words, the total energy of a system is constant.



When a man jumper’s the gravitational potential energy is changed into kinetic energy as he
comes down, and then stored as elastic potential energy as the rope stretches.

Power: Power is the rate at which work is done, or the rate at which energy is transferred.
Power = work done / time taken
P=W/t

Power is measured in watts (W), work done or energy transferred is measured in joules (J),
time is measured in seconds (s).

Motive Power: The power outputted by a powered object, such as an engine or muscles,
is called the motive power.

If the powered object is moving at a constant speed at a constant height:
Power = force x speed
P=~Fv

At constant speed and height, the force produced by the powered object is equal but
opposite to all resistive forces acting on the object, such as friction and air resistance.

Power: efficiency

Efficiency is the ratio of useful work done by the system, to that of the total work done (or
the ratio of useful output energy to the total energy input).

Efficiency = useful work done / total work done Efficiency
= useful energy output / total energy input Efficiency is
often expressed as a percentage.

Efficiency is always less than 100%, as no device is perfect and some energy is always lost.

Practical Examples

Work Walking upstairs, pushing a shopping trolley, lifting heave objects
Energy Moving Car(Ex), a book resting on table (Ep), burning a wooden
match(Chemical energy),

Power power exerted by the Space Shuttle rockets, crane lifting a load,




