PHYSICS 100 
WORK,   KINETIC ENERGY,  and  POWER
Energy in its myriad forms is based on motion.  A high-energy person is active.  He moves a lot.  

Kinetic energy is the energy associated with speed.  For the collected external motion of a system of particles glued together by internal forces, the kinetic energy is one- half the mass times the speed squared.

(1) KE = m (v
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Random internal molecular movement of atoms or molecules is called heat energy or heat.
An external force that has a component parallel to the motion of a system will produce an acceleration where the speed of the system changes.  Thus, the force will change the kinetic energy of the system.  Work is defined as the action of force acting through a distance parallel to the object’s motion.

(2) w = f
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Since this parallel component of force does work and changes the speed and kinetic energy of the object, we have:

(3) w
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KE = m/2 [ v
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Where w
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 is the net work done by summing all external forces.

Centripetal forces always act perpendicular to the motion.  Thus, they do zero work.  The centripetal force changes the direction of motion but does not change the speed or kinetic energy.
The drag force and the force of kinetic friction always do negative work because they act opposite to the motion.

Power is the time rate that energy is flowing in or out of the system or the rate that work is being done..

(4) P =  fv

The force is parallel to the velocity.


The average power is the work done divided by the time required to do the work.

     (5)
      P
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