Work and Energy

Energy is a central concept in physics - in fact physics could be defined as “the study of how matter and energy interact with each other”.  Energy itself is very hard to give a definition for - a dictionary defines it as a “vigorous action, the capacity for action, the capacity for performing work, usable power (as heat or electricity)” etc.  Of these, the part that most closely defines the physics in the word energy is the “capacity for performing work” - in fact my definition of the word energy would be the “ability to do work”.
· “Work” has a very precise definition in physics. It is NOT simply an “effort”. Rather, work is what is achieved when a force acts over some distance.  Or, work is the transfer of this energy.  Mathematically, we can define work for a constant force as 

W = F
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where F is the component of the force that is parallel to the displacement. 

The unit of work, as seen from the equation would be the Newton-meter (N∙m) which is given the special name “Joule” (J) in honour of James Prescott Joule.  Furthermore note that work is a scalar quantity (no direction).  

· Determine the work done on the 10 kg masses below.








Work can have a positive or negative value in the traditional sense of “more than zero” or “less than zero”.  

W = (F∙cos
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· θ represents the angle of the force from the displacement.
Power is the rate at which work is done.

· measured in Watts.
· 1 Watt = 1 J/s, or
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where:
W 
is the work (in Joules)



 P
is the power (in Watts)
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