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Overview
    Vibrations and waves are found all around humans in their daily lives. Vibrations and waves are found in biological systems like a heart beat, in technology like radio waves, and in nature like the waves on a body of water. Previous units have shown that energy can be transferred from one position to another by an object. A thrown baseball transfers energy from the pitcher to the catcher. There is another method of transferring energy from one position to another....waves.

 Waves are a fluctuation travelling along or in a medium (material), transferring energy sequentially through the particles of the medium. The source of all waves are vibrating objects.  Vibrating speakers create sound waves that travel through the air as successive disturbances in air particles. A vibration is the periodic (repeated) motion of a particle or system of particles. A child playing on a playground swing is an example of a vibration; it is a type of pendulum.

There are three fundamental types of vibrations:

1. Transverse Vibration; 

2. Longitudinal Vibration; 

3. Torsional Vibration. 

Transverse Vibration
The moving simple pendulum is an example of a transverse vibration.

The prefix "trans" means to move across, since the pendulum mass (bob) moves across the rest axis it is an example of transverse vibration. The distance from the pivot point to the centre of the mass is the length (L) of the pendulum. The maximum displacement of the mass from the rest axis is the amplitude (A) of the pendulum. The motion of the pendulum through four amplitudes is a cycle. When the pendulum travels through a cycle it has completed one vibration.  After travelling through a cycle the mass returns to its initial position and condition. 

Longitudinal Vibration
A mass moving at the end of elastic is an example of a longitudinal vibration.

The word longitudinal means to run lengthwise, since the mass moves along the rest axis it is an example of longitudinal vibration. The maximum displacement of the mass from its rest position is the amplitude (A) of the vibration. The motion of the mass through four amplitudes is a cycle. When the mass travels through a cycle it has completed one vibration.  After travelling through a cycle the mass returns to its initial position and condition. 

Torsional Vibration
A mass twisting at the end of a string is an example of torsional vibration.

Torsional vibration involves the twisting of an object around its rest axis. The object turns and twists in one direction and then back.

 Frequency and Period
The frequency ( f ) of a vibrating object is the number of cycles per second an object completes. 
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 Example 1
A pendulum vibrates 12 times in 15 s. Calculate the frequency of the pendulum.
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The S.I. unit for cycles per second is the Hertz (Hz).

 

The period (T) of a vibrating object is the time required for the object to complete one cycle.
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Example 2
A pendulum vibrates 12 times in 15 s. Calculate the period of the pendulum.
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Looking at the defining equations for frequency and period, it is evident that frequency and period are reciprocals.
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