 Lesson 4: Air Properties
· air is described by:
·  temperature
·  density
·  velocity
·  Pressure
· It might help to think about these, to see how they arise from the microscopic description in terms of individual air molecules.
· Air is made up of a vast number of tiny, freely flying atoms and molecules.
· Temperature corresponds to how fast the air molecules are moving; basically it measures how much energy each air molecule is carrying. 
· Hot air means air with faster moving molecules.
· Density is the mass of the air per unit volume, that is, how many molecules there are in each cubic centimetre of air, times the mass of a molecule. 
· Air does weigh something, but because the molecules are so widely spaced from each other, it is very light compared to materials we are used to.
· Velocity: how fast something is moving, distance/time. Measured in m/s.
· Pressure is the force per area. The more molecules in the air, the bigger the pressure, because there will be more molecules to bounce of the wall or solid object. 
· Higher temperature also increases pressure, since the molecules are moving faster{and therefore hit harder and more often.
· The reason the air does not push us around is because it exerts force from both sides{our fronts are pushed backward, our backs are pushed forward, so we balance out.
Lesson 4: Sound Properties

· Like any wave, the speed of a sound wave refers to how fast the disturbance is passed from particle to particle. 

· While frequency refers to the number of vibrations which an individual particle makes per unit of time, speed refers to the distance which the disturbance travels per unit of time. 

· Always be cautious to distinguish between the two often confused quantities of speed (how fast...) and frequency (how often...).

Lesson 4: Sound Properties

· Since the speed of a wave is defined as the distance which a point on a wave (such as a compression or a rarefaction) travels per unit of time, it is often expressed in units of meters/second (abbreviated m/s). 

· In equation form, this is speed = distance/time

· At normal atmospheric pressure and a temperature of 20 degrees Celsius, a sound wave will travel at approximately 340 m/s.

Lesson 4: Sound Properties

·  The speed of sound is fast by human standards (the fastest humans can sprint at approximately 11 m/s and highway speeds are approximately 30 m/s).

· The sudden increase in air resistance that occurs when an aircraft approaches the speed of sound is called the sound or sonic barrier. One of the extraordinary sights associated with this supersonic transition is the production of a sudden visible vapor cloud around the aircraft. (clip)

·  The speed of a sound wave is slow in comparison to the speed of a light wave. Light travels through air at a speed of approximately 300,000,000 m/s; this is nearly 900,000 times the speed of sound. 

Lesson 4: Sound Properties

· For this reason, humans can observe a detectable time delay between the thunder and the lightning during a storm. The arrival of the light wave from the location of the lightning strike occurs in so little time that it is essentially negligible. 

· Yet the arrival of the sound wave from the location of the lightning strike occurs much later. The time delay between the arrival of the light wave (lightning) and the arrival of the sound wave (thunder) allows a person to approximate his/her distance from the storm location. 

Lesson 4: Sound Properties

· For instance if the thunder is heard 3 seconds after the lightning is seen, then sound has traveled a distance of: 

·    velocity • time = distance

       340 m/s • 3 s = 1020 m

· The speed of sound is variable and depends mainly on the temperature and the properties of the substance through of which the wave is traveling. 

Lesson 4: Sound Properties

· In a medium the mass corresponds to the density. Sound will travel faster in denser mediums.

·  For instance, sound will travel faster in iron than hydrogen, because the internal bonds in a solid like iron are much stronger than the gaseous bonds between hydrogen molecules. 

· In general, solids will have a higher speed of sound than liquids, and liquids will have a higher speed of sound than gases. 
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