BIOMECHANICS STUDY NOTES

FORCES AND LEVERS

a) Force = push or pull

b) Translation = Object moves from A ( B

c) Rotation = If the force applied is not through the centre of gravity the object will rotate

d) Deformation = The object loses shape on impact

e) Centre of Gravity (COG) = The point in the body at which all parts of the body are in balance or the point at which gravity is centred.

f) Axis of rotation

Longitudinal – Spinning in ice-skating

Transverse – Forward roll

Sagittal – Cartwheel

LEVERS

Functions of a Lever

· To increase the resistance that can be moved with a given effort.

· To increase the velocity at which an object will move with a given force. E.g a Golf 

Club
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MOTION AND MOMENTUM

NEWTONS LAWS OF MOTION

Law 1

An object at rest tends to remain at rest unless acted upon by some external force.  Also known as the law on Inertia

Law 2

When a force acts upon a mass, the result is acceleration of that mass.

F=MA

Law 3

For every action the re is an equal and opposite reaction.

TYPES OF MOTION

Linear Motion

This is defined as when parts of the body move in straight parallel lines.

E.g
tobogganing down a hill


Dropping a ball

Curvilinear Motion

This is defined as when parts of the body move in curved parallel lines

E.g
Free fall ski diving


Path of an arrow

Angular Motion

This is defined a s rotation about an axis that can be internal or external

E.g 
Swinging on a high bar – External Axis


A forward roll – Internal Axis

General Motion

This is defined as linear motion of the body as a result of angular motion of other parts of the body.

E.g
 Swimming


Cycling


Running

TORQUE

A torque is a turning force.  It is dependent on two factors.

· The size of the mass.

· The distance the mass is from the centre of the axis

Applying an eccentric force generates a torque

E.g
Top Spin on a Tennis Ball




Torque = Force * Distance

The greater the force applied, the greater the torque (rotation)

The longer the lever used, the greater the torque (rotation)

MOMENTUM

Momentum is the amount of motion or moving inertia an object has.

It is the product of the objects mass and its speed.

Linear Momentum

When an object translates it has momentum.


Momentum = Mass ( velocity


(Kgms-1)         (Kg)        (Ms-1)

Angular Momentum

When an object rotates, it has momentum.

In angular momentum, inertia has an important role to play.  In rotation movements, inertia is due not only to mass but how that mass is distributed about the axis of rotation.

· When the mass is moved closer to the axis of rotation, inertia decreases, and angular velocity increases as a consequence the body spins faster.

· When the mass is moved further away from the axis of rotation, inertia increases and angular velocity decreases.  As a consequence the body spins slower.

Conservation of Momentum

The Law of Conservation states:

· When objects collide, momentum is conserved throughout.  The total momentum before impact is equal to the total momentum after impact.

