
Updated: April 2010

Course: SPH 3U1

Unit: Sound

Lesson 1: Title: Vibrations and Waves

Apparatus needed: tuning fork, Bell wave machine, mass on a rubber band, slinky

Preliminaries: 
handout and go over unit outline, 
musical instrument project (QUALITY of sound, not clunk! & range of pitch)

Lesson:

Discussion:

· Which is your most important sense? Second most? Why?

· How is your sense of hearing different from your sense of sight? (360(, danger signals, interpersonal communication.)

· What is a wave?

· What moves vertically / horizontally when a wave travels in the ocean? (the disturbance moves)

· When you drop a rectangular brick into a pond, why does it make circular, not rectangular waves?

These questions are intended more to get students thinking about the concepts in this unit, than to diagnose their prior knowledge of sound. I have not encountered any major misconceptions with this unit that need identifying and addressing (as I have from teaching the mechanics and electricity units.) 

Sound is a type of wave, waves are caused by vibrations. Vibrations are the source of all sound. 

Demo - tuning fork & paper

A VIBRATION is a repeated motion. There are three types of vibrations:

	NAME
	TYPE OF MOTION
	EXAMPLE

	transverse
	( to rest line & ( to direction of propagation
	shake slinky

	longitudinal
	|| to rest line
	mass on elastic band

	tortional
	rotation around rest line
	anniversary clock, washing machine, escape mechanism in clock, 


Demonstrate the above motion types

DEFINITIONS (important to know)

cycle: one complete repetition

period: the time taken for one cycle to complete . 
Symbol T (like time) 



STUDENTS MUST GET CASE CORRECT 
Formula:
T = time taken

Units: sec, min, hrs.

SAME WITH F AND f


      # of cycles

frequency: # of cycles per second. 
Symbol f.  

Formula:
f = # of cycles

Units: Hertz (Hz), cycles/sec, rpm





      time taken

How does f relate to T? f = 1/T
 T = 1/f.
Where have you heard of Hertz before? radio, CPU speed, AC power
examples: 1. A fishing bobber bobs up and down 3 times in 5 seconds. What is the frequency and period?
2. An engine revs at 4000 rpm. Find the frequency (in Hz) and the period.
rpm = rotations per minute = cycles per minute  .: period would be in minutes (T=1/f)

Amplitude: maximum displacement of wave from rest position.

Wavelength: the distance that one complete cycle of a wave takes. symbol: ( (Greek letter lambda)
units: m.

Diagram: two cycles of a wave, label amplitude & wavelength. (or ask a student to do this on the board)

WAVES:
What is a wave?
What do you need to make a wave? a source and a medium. A wave is a disturbance that passes through a medium. A wave transmits energy not matter!

e.g. If I threw a baseball at that window what would happen? It would break. The matter (baseball had _kinetic_ energy which broke the window)
If an F-18 went supersonic over the school what would happen? Windows would break. The sound wave has enough energy to break the window. (a pressure wave)
What happens to a cork floating on water when a wave comes along? It just bobs up and down, but it stays where it is and the wave passes on.

Parts of a wave:  (diagram: transverse wave - indicate wavelength, crest, trough, amplitude)


<combine with above diagram>
(diagram: longitudinal wave - indicate wavelength, compression, rarefaction)

(see page 205, 206)

Homework: Draw a transverse wave with A = 2 cm and ( = 3 cm, showing 4 wavelengths [marked]
p 198 #1-8
Martindale? p 275 # 1-4
Evaluation: 

Next day: start by discussion earthquakes, S  P and L waves. Core solid surrounded by liquid.
Read section on S and P waves  (p 312, 313) - which travel faster in the earth? Which goes though the core?

