Work
Putting “Work” in Recognizable terms:  If one person lifts a 3 newton object 4 meters and another lifts a 2 newton object 6 meters, did they perform the same amount of work?  The answer is yes, because work involves both the force applied to move or displace an object and the distance of the movement. (Note: W = F x d = 3 x 4 = 2 x 6 =12) 
Putting “Work” in Conceptual terms:  Work is viewed in two types of situations when an object’s speed is changed or most commonly when an object’s position changes. If a child is swinging, work is performed when an adult pushes the child forward along with the swing. This increases the child/swing’s speed forward.  Work is also performed when someone pulls against the bow on an arrow; an applied force goes against the elastic force of the bow string, lifts a bowling ball up from the ground; an applied force goes against the force of weight of the bowling ball, or slides a couch across the floor; an applied force goes against the force of friction of the floor to couch.  In all these instances, a force was applied to move an object some distance against an opposing force. 

Putting “Work” in Mathematical terms: Work can be mathematically computed by the formula W = F * d where “W” is the work done, “d” is the displacement of the object, and “F” is the force applied to the object. Note that to use this formula the force and displacement have to be in the same direction. Work is measured in joules (J) or the number of newton’s multiplied by meters. Force can be calculated as well using Newton's 2nd Law formula, F = mass*acceleration, provided the acceleration is constant. 


If an object has a force acting at angle  to the displacement, like a little girl pulling a wagon at an upward angle, then the formula W = F * d * cos  is used where the angle between the force and displacement is . Since the wagon moves horizontally, only the horizontal component of the force does work.  

Putting “Work” in Process terms:  Thus, work is a measurement of the amount of energy that is transferred to an object by a force in the direction of the displacement.  It is possible to exert a force and that does not do work. There are two key instances: 1) If a force is applied but no displacement occurs, then no work is performed. If a person pushes and pushes on a stuck car and it does not move then no work was performed. 

2) When the force is applied at a 90
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 angle to the displacement, then no work is performed. For instance in circular motion the centripetal force does no work because it is perpendicular to the velocity of the object, or if a person carries a book horizontally across the room while applying a vertical force against the book, no work is performed.  However, if the force is applied in opposition to the displacement this is considered negative work because the cosine of an angle is negative for angles from 90
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to 180
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Putting “Work” in Applicable terms:  Work applies anywhere that a force in the direction of the displacement moves an object or when speed changes.  It happens when stairs are climbed, objects are picked up, or merry-go-rounds are slowed down/sped up.  

Other Related “I” pieces:  Force, Vectors, Power, Hooke’s Law
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