Levers
Outcomes: Students will be expected to design a lever for a particular task and differentiate between the positions of the fulcrum, the load, and the effort (303-18, 303-19).

Materials:
· 2”x8”x12” piece of wood to use as a lever arm

· 4”x4” for a fulcrum

· Examples of class 1, 2 and 3 levers: pliers, scissors, broom, bat, tweezers, etc.

· Paper clips & 2 pencils (per student)

Procedure:
Engage – This lesson is designed to familiarize students with three different classes of levers and categorize each. Students will be instructed to try and think of  different ways levers can be used and designed in order to come up with three different kinds. They may have to be led. Eventually the three classes of levers should be discussed and explained

First-class levers



A first-class lever is a lever in which the fulcrum is located between the input effort and the output load. In operation, a force is applied (by pulling or pushing) to a section of the bar, which causes the lever to swing about the fulcrum, overcoming the resistance force on the opposite side. The fulcrum may be at the center point of the lever as in a seesaw or at any point between the input and output. This supports the effort arm.
Second-class levers



In a second class lever the input effort is located at the end of the bar and the fulcrum is located at the other end of the bar, opposite to the input, with the output load at a point between these two forces. Examples:

Third-class levers



For the lever in this diagram to work correctly, one must assume that the fulcrum is attached to the bar or acting in opposition to the other two forces.

For this class of levers, the input effort is higher than the output load, which is different from second-class levers and some first-class levers. However, the distance moved by the resistance (load) is greater than the distance moved by the effort. Since this motion occurs in the same length of time, the resistance necessarily moves faster than the effort. Thus, a third-class lever still has its uses in making certain tasks easier to do. In third class levers, effort is applied between the output load on one end and the fulcrum on the opposite end.

Explore – 

1. Teacher chooses a small student and asks the class if they think this student could lift the teacher. (If a student says yes, teacher may allow the student to try).

2. Wood pieces will be set up as a first class lever with a fulcrum between the load and the effort (closest to where the teacher will stand). Teacher will stand on one end, and ask the student to stand on the opposite end. Teacher will go up.

3. This activity can be followed by a class discussion introducing the function of a class 1 lever. Students will be encouraged to develop a generalization about what they have learned.

Explain – Ask students to explain why the lever works the way it does, what would happen if the fulcrum was moved? Would it make it harder or easier? Have them test it and explain

Extend – Demonstrate class 2 and class 3 levers. Divide students into groups of four and have them identify common examples of levers (one or more per group). Groups will be asked to discuss and decide what class o lever they have, draw, label and classify it on paper. Students can rotate tools from table to table every few minutes.

Apply – Pencils (2 each) and paper clips can be distributed to students who will then be instructed to make a catapult outdoors. Students should try to make their paper clips fly as far as possible. Students will be asked to explain why their lever is a class 1 lever.

