Unit 8: Work, Power, and Simple Machines
Content Outline: Simple Machines - Part 2 (8.4)
I. There are six basic types of machines: Incline plane, Wedge, Screw, Lever, Wheel and axle, and Pulley.

A. Levers 

1. This device is a rigid bar that is free to pivot (rotate) on a fixed point. The fixed point is called the fulcrum.
2. How it works - you push down on the lever, the lever pivots on the fulcrum, and the exerts an output force on the object to be moved.
3. Mechanical Advantage - Ideal Mechanical Advantage (IMA) is determined by dividing the distance from the fulcrum to the input force (input distance) by the distance from the fulcrum to the output force (output distance). 

IMA = Input distance/Output distance
4. Different types of levers:  (See pictures on back)
a. First class lever - always changes the direction of the input force.  Fulcrum is between the input and output force. 
Examples of first class levers: scissors, pliers, seesaws.
b. Second class lever - increase the force but do not change the direction of the input force.  Fulcrum is on the end of the lever closest to the output force. 
Examples of second class levers: doors, nutcrackers, bottle openers.
c. Third class lever - increase distance but do not change the direction of the input force.  Fulcrum is on the end of the lever closest to the input force.  
Examples of third class levers: fishing poles, shovels, baseball bats.
5. Torque “twisting power”
a. This is defined as the product of the force applied to an object, such as lever.

b. Torque = (Force applied) x (distance from fulcrum)
B. Wheel and axle 

1. This is a device made of two circular or cylindrical objects that rotate about a common axis.  The object with the larger radius is the wheel, the object with the smaller radius is the axle.
(See picture on back.)
2. How it works - You apply an input force to turn the handle or wheel, the axle rotates and exerts an output force over a long distance.
3. Mechanical Advantage - Ideal Mechanical Advantage (IMA) is determined by dividing the radius of the wheel by the radius of the axle.  
                  IMA = radius of wheel/radius of axle
      Example: radius of the screwdriver’s wheel is 1.5 cm and its axle radius is 0.3 cm. What is the IMA? 
1.5 cm/0.3cm = 5
C. Pulley 
1. This device is made of a grooved wheel with rope or cable wrapped around it. (See picture.)
2. How it works - When you use a pulley to lift an object.  You exert an input force by pulling on the rope, the output force pulls the object you want to move.  It makes work easier in two ways: 
a. decreasing the amount of input force needed.

b. changing the direction of the input force.
3. Mechanical Advantage - Ideal Mechanical Advantage (IMA) is equal to the number of sections of rope that support the object.
4. Types of Pulleys:
a. Fixed Pulley  - does not change the amount of force applied, but does change the direction of the force.
b. Movable Pulley - decreases the amount of input force needed, does not change the direction of the force.
c. Block and Tackle - a pulley system made up of fixed and movable pulley.
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    [image: image2.png]THE WHEEL AND AXLE IS A WHEEL CONNECTED TO A RIGID POLE.
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