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*Introduction*

In everyday life, work means any kind of exercise that requires physical or men tal effort, while power means strength. This ordinary meaning refers to the ef fort of the student who has been sit ting reading all night, the policeman or woman who is at attention for hours, as well as the wrestler who has been crowned a champion because of his strength.

In science, however, work, energy and power have special meanings. Work is done when a force causes an object to move. Work is the physical ef fect of energy transfer. Without energy. no work can be done.

 Power is the rate at which work is done. In this chapter, you will study the concepts of work, en ergy and power, and their calculations. Concepts of work, energy and power Work

Work is defined as the product of force and the distance moved in the direction of force. This means that work is said to be done when a force moves a body in its direction.

Workforce (F) x distance (d) (1)

Work = F x d:

Work is measured in the unit called joules (J). Force is anything that will cause a body at rest to move, or a body in motion to stop, or a body in uniform straight line motion to change its direc tion. It can be expressed as:

(a)

Force (F) = mass (m) x acceleration

F=mxa

(2)

Force is measured in the unit called Newton (N). It also means that work = mxaxd.

Remember that:

d = distance

m = mass, a = acceleration,

Worked example

Calculate the work done when a box of 2 kg is raised through a vertical height of 5 m. (Acceleration due to gravity = 10 m/s²)

Solution

mass = 2 kg, acceleration = 10 m/s²,

distance = 5 m

work done = mxaxd

work = 2 x 10 x 5

work = 20 x 5

work = 100 J

Calculation of

work done

Power

Power is related to both work and energy. Power is defined as the rate of doing work. It can be expressed as Power = work done/time taken The unit of power is watts (w).

Worked example

What is the power of a student that has done a work of 80 J in 8 seconds?

Solution

Work 80 J, time = 8 seconds Power work/time = 80/8 = 10 watts.

Calculation of power

A female student carried her school bag of 12 kg after lunch break through a distance of 30 m for 40 seconds. Calculate the power deployed by the girl (g = 10 m/s²).

Solution

m = 12 kg, d = 30 m, t=40 s, p = ? recall Work = wxaxd

Power work + time

Power 12 x 10 × 30 + 40

Power 90 watts

Meaning of potential and kinetic energy

Mechanical energy is the form of en ergy which a body has because of its position or motion. There are two forms of mechanical energy:

1. Potential energy (P.E)

This is the energy a body has because of its position or height above the ground. For example, if you raise your school bag 10 m high, it now has potential energy.

Kinetic energy (P.E)

This is the energy a body has be cause it is in motion, e.g. a flow ing stream, air, a rolling ball, and a moving car.

Both potential and kinetic are interchangeable.

Law of conservation of

Kinetic energy can be expressed

energy

The law of conservation of energy states the energy can neither be creat ed nor destroyed, but can be changed from one form to another. For example, ball A at height h, has potential ener gy. The release of ball A from its posi tion set it in motion. The p.e. has been changed to k.e. Ball A rolls down to hit stationary ball B, which is set in motion. The k.e. in ball A has done some work by causing ball B to move.

Procedure (Group work)

1. Drop a heavy metal ball from a height of 2 m to the floor.

*Measurement for P.E and K.E*

P.E can be expressed as:

PE= mgh

m = mass of object

g= acceleration due to gravity

h = height or distance

Worked example

If a ball of 50 kg falls from a height 20 m to the ground. Calculate the P.E (g = 10 m/s²).

Solution

h=20, m= 50 kg, g = 10 m/s² energy at A = P.E= mgh = 50 x 10 x 20 = 10,000J

as:

K.E. = 1 2 mv²

where

m = mass of object

v = velocity of object

Worked example

A student of mass 60 kg walks home every day after school at a speed of 10 m/s. What is its K.E?

Solution

m = 60 g, v = 10 m/s

recall K.E = mv² 2

= 60 x 10 x 1.0 2 = 6000 2

= 3000 J

*Energy transfer when work is done*

No work can be done if energy is not transferred. The amount of work you do measures the amount of energy you have. When a metal ball falls from a height, as the P.E is changing to K.E work is done against friction. Just be fore the ball hits the ground, all the P.E

is converted to K.E. i.e. mgh = mv² 2
