Unit 8: Work, Power, and Simple Machines
Content Outline: Machines, Mechanical Advantage, and Efficiency (8.2)
I. Machine
A. This is a device that makes work easier by changing one or more of these factors: 
1. The amount of force exerted.

2. The distance over which the force is exerted.

3. The direction in which you exert the force.
B. Terms associated with machines:

1. Input force - the force you exert on the machine.  You turning a screwdriver.
            2. Output force - the force the machine exerts on an object.  The screwdriver on the screw.
            3. Input distance - the distance over which the input force is exerted.
            4. Output distance - the distance over which the output force is exerted.
            5. Input work (IW) = input force x the input distance
            6. Output work (OW) = output force x the output distance.
II. Mechanical advantage 

A. This term refers to the number of times a machine increases a force exerted on it.
B.  Mechanical advantage = output force/input force
C. When a Machine:
1. Increases force - when the output force is greater than input force, so the mechanical advantage is
      greater than one. 
Example: Using a can opener: output force is 30 N and input force is 10 N so…

                Mechanical advantage =  30N/10N= 3N
2. Increases distance - increasing distance means that output force is less than input force, so the mechanical advantage is less than one. 
Example: Output force is 10N and input force is 20N so…

                Mechanical advantage = 10N/20N = 0.5N
3. Changes direction - when changing directions the input force will be the same as the output force so
     mechanical advantage is equal to one.
III. Efficiency of machines
A. Efficiency compares output work to input work. 

B. Some work is wasted overcoming friction.  
1. Lower friction means that output work is closer to input work. 
C. Efficiency is expressed as a percentage.  The closer the percentage is to 100% the more efficient the machine is.
D. Efficiency = (output work/input work) x 100%
            Example: You do 250000J of work to cut a lawn with a push lawn mower.  If the work done by the
                            mower is 200,000 J, what is the efficiency of the mower?

So we know:

            Efficiency = (output work/input work) x 100%  
                             = (200,000 J/250,000 J)100% = 80%
1. Real machines do not have an efficiency greater than or equal to 100%, some work is always lost to friction.  Such as a motor engine getting hot.
a. Remember heat energy has very little ability to perform work… staying warm is a by product of 

 you (or another organism) breaking down energy molecules (food).
2. Ideal machine if it existed would have an efficiency of 100% - input force equals output force.
