Work

OBJECTIVES:

5.  Define work.

6. Determine the work done by a non-constant force by interpreting a force-displacement graph.

7. Solve problems involving the work done on a body by a force.

Work – the transfer of energy that occurs when a force makes an object move.  If you apply a force to something and it does not move, you have not done any work.  Work is accomplished only when something is moved.  If something moves, it has energy.

Two conditions must be satisfied for work to be done on an object: the object not only has to move, but it has to move in the direction as the force is applied.

When a force moves in the direction along which it acts, work is done (this assumes we're not changing height or anything).

To calculate the work done by a moving force:

	

	 


	w = Fs


the unit of work or energy is the Newton meter or Joule

	1J is the quantity of work done when a force of 1N moves 1m, along its own line of action.


The distance part of the equation does not mean how far the object moved.  It means what distance was the force applied for.  If you push something and let go, you are no longer applying a force, which means you are no longer doing work.  When you throw a ball, you are only doing work for as long as you are still holding the ball, and that distance is what you would use to calculate the work done.    

If the direction of the displacement is not the same as the direction of the force, we use the component of the force which is parallel to the displacement. For example, when a body is caused to accelerate down an inclined plane by the force of gravity:
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Therefore, the more general equation to calculate work done is 
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where  is the angle between the force and the displacement.

Although force and displacement are both vectors, work (or energy) is a scalar quantity.
The area under any force-displacement graph is the work done by a non-constant force.
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Area = work done 








