Background

Muscles tend to work in opposing pairs. Muscles in the upper arm, called biceps, are used to flex the arm. Muscles in the upper arm called triceps, are used to extend the arm. Most bones and muscles work together as lever systems. A joint is the fulcrum, the bones they connect are levers and the muscles attached to them supply the force/effort, and the resistance/load is the part of the body being moved.  P.548

Procedure

1. T or F Most people’s biceps are stronger than their triceps.  Record your opinion.

2. Make a data table using the following headings for your columns, name of student, # of flexes # of extensions, average.

3.  Standing with your back to a wall, hold your science book in your dominant hand, and allow it to hang at your side with your arm fully extended. Raise the book by bending your arm from the elbow toward your face as far as you can. Lower the book by fully extending the arm downward.

4. Have each member of your group repeat this movement, counting the number of times you are able to lift the book, until you are tired. Record the number of repetitions for each group member in your data table.

5. Repeat this activity for all the students in your group.

6. On the board, record the average number of repetitions your group was able to perform.

7. Standing with your back against a wall, hold the book in your dominant hand, letting the book hang at your side with your arm fully extended downward.  Bend your arm at the elbow, bringing the book up toward your face and holding the book next to your ear on the same side of the body. Rotate your wrist so your palm is facing away from you. Now push the book straight up into the air until the arm is fully extended; then return the book so that it is next to your ear again.

8. Have each student repeat the exercise until she/he feels tired. Record the number of repetition for each student in your group. Find the average number of repetitions and record it on board.

9. Copy the class data table for flexing and extending the arm. Compute the class average for flexing and extending the arm. Graph the class average for flexing the arm and extending the arm.

Questions/Analysis

1. What type of graph did you use to compare the results from the class average for flexing and extending the arm? Why?

2. Do the results of the data for the class agree with your opinion?

3. Do the results of the class data agree with your group data? Your own data? Why might there be differences?

For the following questions, you will need to look in your book, p.546-549.
4. Draw a diagram indicating the motion performed in step 3 and label the diagram, showing the fulcrum, input force (effort) and output/resistance for flexing your arm. A) What class of lever is this? B) Give another example of this type of lever in your body.

5. Draw a diagram indicating the motion performed in step 7 and label the diagram, showing the fulcrum, input force (effort) and output/resistance for extending your arm. A) What class of lever is this? B) Give another type of example of this type of lever in your body.

In step 3, it is a 3rd class lever. For a Class 3 lever the load is further away from the pivot than the effort. There is no mechanical advantage because the effort is greater than the load. However this disadvantage is compensated with a larger movement. Bending your foot up should be another example of this type of lever. This type of lever system also gives us the advantage of a much greater speed of movement.  Your elbow is the fulcrum/pivot, your fore arm bones are the levers, the book is the load/resistance, and the effort comes from your biceps.

For the Class 2 lever the load is between the pivot and the effort (like a wheelbarrow). The effort force needed is less than the load force, so there is a mechanical advantage.

Step 7 is an example of a class 2 lever. So is standing on tiptoes. The shoulder is the pivot, the triceps is the effort, the humerus is the lever and the load/resistance is what is in your hand.

