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PE 8.5 - Bones As Levers

You may not think of your limbs as being machines, but they are. The action of a muscle pulling on a bone often works like a type of simple machine called a lever.

Most of the bones of the limbs (arms & legs) act as levers. These levers are powered by muscles.

A lever is a rigid rod able to rotate about a fixed point known as a pivot or fulcrum, formed by the joint. Any force applied to the lever is called the effort.

A force that resists the motion of the lever, such as the downward force exerted by a weight on the bar, is called the load or the resistance.

Joints act as pivot points called fulcrums, the bones they connect are levers, and the muscles attached to them contract to apply force on the body part known as the resistance or load.
Types of Levers in the Body
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Levers are classified according to the positions of the fulcrum (pivot), force (effort) and load (resistance). There are three classes of levers, identified as first, second, and third class levers. We can tell the classes of levers apart by:

1. The force you apply (or the effort you make). 
2. An opposing force such as a weight, which is usually called the load.

3. The pivot point, or fulcrum of the action.

Each of the three types of levers can be found in the human body. 
In each type of lever, notice where the fulcrum is located compared to the effort and the load. The pivot point is the fulcrum (axis in the diagrams below). In your body, the effort is the force that your muscles apply to the lever. The load is the weight that resists the pull of your muscles.
  First Class Lever

   Second Class Lever 

 
Third Class Lever
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Forces in the Body

Athletes display some of the wonderful shows of force that the human body is capable of performing. Such force is only possible through the arrangement of the muscles, bones and joints that make up the body's lever systems.

Skeletal muscles create motion by pulling on tough cords of connective tissue called tendons. These tendons in turn pull on the bone which creates motion.

As a muscle contracts, it causes the bone to act like a lever with the joint serving as a fulcrum. When a muscle contracts, it shortens, pulling a bone like a lever across its hinge.

Muscles move and this causes us to move. We are capable of performing a wide variety of movements, but, muscle itself moves only by becoming shorter. They shorten and then they rest - a muscle can pull but it cannot push.

There are almost 700 skeletal muscles of the human body, controlled by a few basic principles involving muscle movements or muscular activity.

· Skeletal muscles produce movements by pulling on bones or tendons. Human tendons are stronger than steel. The point where a muscle is connected to a bone is called the point of insertion.
· The bones serve as levers and joints act as fulcrums for the levers. Muscles can only contract a short distance, but since they are attached near a joint, the movement at the opposite end of a limb is greatly increased. Example: The biceps muscle of the arm may contract only 89 to 90 mm, but the hand will move about 60 cm.
· The skeletal muscles act in pairs rather than separately. One of the muscles contracts while the other allows relaxes. Flexion (bending) occurs when contraction causes two bones to bend toward one another, while extension (straightening out) occurs from contraction of muscles, resulting in an increase in angle between two bones. 
Can You Create the GREATEST Projectile? 
Looking at the diagrams below, which is the best jumping or release angle for:
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Jumping for Height?   ______________ 

Jumping for Distance? _____________

Throwing for Distance? _____________
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