Physics for the Life Sciences
Chapter 3: Biomechanics: Forces and Newton’s Laws

Force – interaction between separate objects

Characterized by two properties:

1. A magnitude
2. A direction

Newton’s Laws (Laws of Mechanics):

1. An object is in mechanical equilibrium if the forces that act on the object are balanced so there is no change of its velocity
2. If a set of unbalanced forces act on the object it accelerates proportional to the magnitude of the net force and in the direction in which the net force acts
3. Any two interacting object exert equal but opposite forces upon each other (called action-reaction pair)

· Organisms have a range if receptors (called mechano-receptors) that detect external forces directly or by measuring the resulting acceleration

Definition of Life:

1. Metabolism and growth
2. Recognize external stimuli and the ability to respond
3. Reproduction

Muscles as the Origin of Forces

Skeletal muscles – attached to bones
Smooth muscles – surround abdominal organs and blood vessels
Cardiac muscles – operate the heart

Types of Skeltons

1. Hydrostatics Skeleton
· Consists of a liquid held under pressure in closed body compartments
· Hydrostatics pressure maintains the total volume of the animal
· Muscle action causes rhythmic reshaping of the body (the reshaping segments interact with he underlying solid surface to propel the animal forward)

2. Exoskeleton
· External rigid or semi-rigid skeletal structure
· Gives protection and static support to soft tissue
· Dividing the exoskeleton into a large number of connected plates gives creature mobility
· The plates are connected by elastic tissue to give good flexibility

3. Endoskeleton
· [bookmark: _GoBack] 

Tendons:

· In vertebrates muscles are not directly connected to bones but extend as connective tissues called tendons that are attached to the bones. 
· So the force of muscle is transferred to the bon by the tendon. 
· Act like strong strings that are flexible (do not stretch) 
· Made of large strands of white, fibrous proteins called collagen


· Achillis tendon – strongest and thickest in body
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