
Energy and work
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Energy
Probably the most important quantity in physics is 
energy.  It is central to theory and calculations in 
every branch of physics.  It is surprisingly hard to 
define, but we will say: 

Here we will focus particularly on the kinetic energy 
of moving objects, and the related concept of work.

Energy is the ability of a system to do something
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Conservation of energy
The theory of the conservation of energy is 
fundamental.  It states:

Energy can be neither created nor destroyed, but 
rather transformed from one state to another

Thus if a car is moving with a certain energy and then 
undergoes a collision, this energy must be transformed 
to another state.
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Kinetic energy
Any moving object has an associated kinetic energy.  
The quantity of energy depends on the velocity and 
mass of the object:

Ek =
1

2
mv2

So if a moving object experiences a change in velocity, 
energy must have been given or released. Energy is 
measured in joules1 (J), mass in kilograms and velocity 
in ms-1. 

1 so 1J = 1kg.m2s-2
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Questions:
1. Estimate the kinetic energy of:

a)  a mosquito
b) a Brett Lee bouncer
c) a ten-pin bowl
d) a car travelling down the pacific highway
e) An oil tanker

2. Which has more effect on the kinetic 
energy; mass or velocity?
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Work
Work is the energy1 released (or used) when a 
force acts on something.  Interestingly, it depends 
only on the size of the force (F) and the distance 
(d) over which the force acts:

W = Fd
So if you pushed a rock for 10 metres, and it 
required a force of 5N, you would have done 50 J of 
work on the rock, ie. 50 J of energy were required.

1 again note the units:  Work = N.m = (kg.ms-2).m = 1kg.m2s-2 = 1Joule
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Work continued...
We can now use the conservation of energy to 
connect work and kinetic energy:

�Ek = W

This simply means that if the kinetic energy of a 
moving body changes, the energy gained or lost 
must be equal to the work done on or by the body.
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Questions:
1.  A 5kg object is moving at 20ms-1.  This is 

increased to 25ms-1.  How much work was done?

2. A 10N force is applied to a stationary 20kg mass.  
If the force acts over 1m, what is the final velocity 
of the mass?

3. Write an equation which relates Force, distance 
(over which the force acts), mass (of the object 
on which the force acts), and final (v) and initial 
(u) velocities of the object.
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