
Updated: 14 Aug 2006

Course: sph3u1

Unit: sound

Lesson 2: Title: Universal Wave Equation

Apparatus needed: laptop, Seismic waves program, video projector
vacuum jar with electric bell in it.
Bellwork: A wheel turns 5 times in 8 seconds. What is the period and frequency? If the radius is 20 cm, how far does the wheel turn in 1 rotation? 

Preliminaries: check homework

Lesson:

· Start by discussing earthquakes, S  P and L waves. Core solid surrounded by liquid.
Read section on S and P waves  (Martindale: p 312, 313 – see “SP-waves.png”) 
Which travel faster in the earth? Which goes though the core?

· Show the program Seismic Waves, etc.

Sound Waves:

Now, looking at sound, sound is just one type of wave.  We want to investigate sound and find out more about it. 

What are the two main types of waves?  transverse and longitudinal.
Which type of wave is sound?

DEMO with 5 volunteers in a line:  
1. be solid solid - particles bonded, transmit both types of waves
2. be a fluid (liquids + gases), transmit only longitudinal waves.
Therefore sound (in air) must be a longitudinal (or pressure) wave. (Perhaps it could be a transverse if the sound was transmitted through a solid.)
( This explains how your eardrum and a loudspeaker work -- something to move in and out creating/responding to pressure waves -- pressure waves push in and out.
DIAGRAM of sound wave in air (see p 240, 241)


How is sound transmitted in a vacuum? It is not -- there is no medium for the wave to go through.

DEMO (if possible): vacuum jar and electric bell.

The two requirements for sound are (I) a vibration (source of sound) ( may be wave or pulse like 
thunder and (ii) a medium. Could demonstrate tuning fork and strobe light.


Note that sound can also travel through liquids and solids. When have you heard sound being transmitted through a liquid? What do you hear?  ... through a solid?

Speed of sound in materials: table on p 246.

Speed of a Wave  (part 1)

FOR ANY WAVE we can write: v = (d/(t.  
How far does a wave go in one period?  a wavelength.
so we can write: v = (/T.  How do we write this in terms of f? (change T to f)

v = f(
This is the Universal Wave Equation, the only equation that you need to memorize from this unit ( aside from the definitions of frequency and period.

Example: a ripple in a pond has a speed of 10 cm/s and a wavelength of 2 cm. What is its frequency?
[make sure that you do this example. They need to learn how to do it. Show pedantically that the units are 1/sec = Hz.]
Homework: p211 #1-8 (bottom) [or just 1-4,8]
(either check homework or quiz on it in two days time)

Evaluation: 

