
Date: April 11, 2003

Course: SPH3U1

Unit: SOUND

Lesson 4: Title: Superposition principle

Apparatus needed: long spring, graph paper for superposition (optional), Bell wave machine

Bellwork: 

Make sure that v = f( has been done. – do some practice questions.. Emphasize its importance.
  take up p211 #8 from yesterday.

Lesson:

A ripple in a pond has a speed of 10 cm/s and a wavelength of 2 cm. What is its frequency?

[Yes, the universal wave equation applies – that’s why it’s called universal.]

Reflection from free and fixed ends (very brief, not used much in this course)
When a wave reaches the boundary of a medium it is reflected (it may be transmitted also).

Example  ( Hold one end of the wave machine. Send a pulse from the other end. 
Observe the reflection
( send a pulse down a long spring. Observe the reflection.

When a wave is reflected from a fixed end, the wave is inverted.

When a wave is reflected from a free end, the wave is not reflected.

Superposition principle

So far we have just looked at one wave at a time. What happens when two waves meet or overlap?

DEMO: (rope doesn’t work, try a long thick spring where waves move slowly or a Bell wave machine) 2 +ve pulses, then a + pulse and a – pulse

Q. How would you describe what happens? Do the waves go through each other or bounce off? How would you prove this?

[“Interference” is a misnomer. To the observer (phenomologically) it looks like the waves interfere, but in reality, (ontologically) they pass right through each other without affecting each other.]

Principle of Superposition (how to add waves):

“When two or more waves coincide, the resultant amplitude at any point is the sum of the individual amplitudes at that point.”

Examples:
(think of sand piles and holes – piling two sand piles on top of each other)
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This is called constructive interference (the waves add together ( get a big sand pile)

[image: image5.wmf]
This is called destructive interference (the wave cancel each other ( the sand pile falls into the hole)

[image: image6.wmf]Q. What would the resultant wave look like when these two waves are on top of each other?





[solve this one by drawing dashed lines indicating the waves when they are on top of each other, then add the amplitudes]
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More Super Position Examples

(Each of these are two waves that are moving towards each other. Draw the resultant when they are on-top of each other.)

[image: image8.wmf][image: image9.wmf][image: image10.wmf][image: image11.emf]






(Some interference in real life: * add more and more speakers -- gets louder.  
* Some noise reduction techniques feed wave back out inverted. 
*Rogue waves at sea -- all of a sudden a bunch of small wave add up making a huge wave that appears out of nowhere and submerges your boat)

Note: interference can occur when waves travel through solids, liquids and gases.

Homework: p 221 #1, 2; p222 #1,2 
(finish slinky lab)
Add up sine waves – print out the two pages back to back, (one half of the class does side A, the other does side B) ** This will take some detailed explanation.

Evaluation: 
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