Unit 8: Work, Power, and Simple Machines
Content Outline: Simple Machines – Part 1 (8.3)
I. Six basic types of machines: Incline Plane, Wedge, Screw, Lever, Wheel and Axle, and Pulley
A. Incline Plane
1. This is a flat, sloped surface. (See picture on back. You may have also seen this propping open a door.)
2. How it works: The input force to move an object is less than the output force (weight) of that object because it is exerted over a longer distance.
3. Mechanical advantage: determined by dividing the length of the incline plane by its height.  Ideal Mechanical Advantage (IMA) = Length of incline/Height of incline.
Example: You are loading a truck that is 1 m high using a ramp 3 m long, what is the IMA of the incline plane?
            IMA = 3m/1m = 3
4. The longer the incline plane the less input force is needed to push or pull the object.
B. Wedge
1. This is a device that is thick at one end and tapers to a thin edge at the other.  (See picture.)
a. It is two incline planes fixed back to back that can move.
2. How it works: A force pushes the wedge down into the object which exerts an output force at a 90 degree angles splitting the object. Ex. An ax hitting a metal wedge and splitting wood.
3. Mechanical advantage: determined by dividing the length of the wedge by its width. 
Ideal Mechanical Advantage (IMA) = Length of wedge/width of wedge.
Examples of wedges: ax, knife, zipper
C. Screw

1. This device is an incline plane that is wrapped around a cylinder. (See picture.)
2. How it works: Twisting the screw into wood exerts an input force on the screw.  The threads of the screw act like an incline plane to increase the distance over which you exert the input force.  The threads exert an output force on the wood pulling the screw into the wood.  Friction between the screw and the wood hold the screw in place.
3.  Mechanical Advantage: determined by dividing the length around the threads by the length of the screw.  
Ideal Mechanical Advantage (IMA) = length around the threads/length of the screw. 
(IMA = 2πr/P, P is the pitch - the distance between the threads, and r is the radius of the circle.)
Examples of screws: bolts, light bulbs, jar lids, screw jack (to change a tire), etc.
Example of calculating IMA: 
A screw jack has a 24 inch handle and a pitch of 20 inches.  The jack is rated at 25 tons.  A force of 150 lb on the handle is required to lift the full rated load.  What is the IMA of the jack?
              IMA = 2πr/P
                     = 2π (24 inches)/20 inches = 750
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