

Updated:  Feb 10, 2005

Course: SPH 3U1

Unit: SOUND

Lesson 3: LAB: speed of waves in long spring

Bellwork/ homework for yesterday:
check homework from yesterday.
discuss S, P, and L waves – earthquakes

(Don’t bother photocopying this page for students)
Discuss what should be done in the lab –jot notes on board.

( Purpose: what affects the speed of waves in a long spring? 

( What could affect the speed?

· amplitude, tension, type of spring, types of waves – longitudinal, transverse

( What should you beware of?  

· DO NOT OVERSTRETCH OR PERMANENTLY DEFORM THE SPRINGS


( What data should you record? How? What sort of table?
( how can you be more accurate?

· when doing any measurement, always write down the maximum number of digits that you can measure. e.g. L = 5.0 m, not L = 5 m
** significant digits!!!
( What should you hand in? ( see lab report instructions

· purpose, what you did, data table, what you found out.

· experimental errors are not the same as human blunders.

· If you did everything wrong, do the lab again at lunch time.

Summarize: give a verbal statement of the lab.

Get two students to explain to class what the lab is about (to make sure they listened)

Assign the class into groups of 3. Teacher chooses groups and writes them on the board.
Lesson 3: LAB: speed of waves in long spring

PURPOSE: 
1. measure the speed of S and P waves in a spring. Which is faster?
2. determine if amplitude affects the speed of S or P waves
3. determine if tension affects the speed of S or P waves
4. describe how S waves are reflected from a fixed and a free end.

APPARATUS: 
slinkys and long springs, tape measures, stop watches, masking tape

METHOD:
DO NOT OVERSTRETCH OR PERMANENTLY DEFORM THE SPRINGS
1. Stretch the spring out a measured fixed length (put masking tape on floor).
2. Send a pulse down the spring, time how long it takes to get to the other end and back (the more cycles that you can time, the more accurate it is) - remember that the length is doubled.
3. Repeat this measurement three times and fill out the data table below for the different waves
4. Observe and describe the reflection of a S wave from a fixed end.
5. Do the same for a free end. To get a free end, you can try and hang the slinky down a stairwell, or even better, tie a light string to the end and hold the string some distance away. 
This does not work! instead read and learn pages 283-284. p212-213
NOTA BENE:  when doing any measurement, always write down the maximum number of digits that you can measure. e.g. l = 5.00 m, not l = 5 m 
OBSERVATIONS:

Fill in a table similar to the one below, then calculate the speeds.

What would be the problem if the lengths of your springs are different for the first S and P wave measurements?

CONCLUSION:
Should summarize the lab including all important results, and answer the purpose. Comment on the validity of your results and any errors if you think there were any.


Date:  12 Feb 99

Course: SPH 4A1

Unit: SOUND

Bellwork/ homework for yesterday:
“How would you design a lab to do this? Write your procedure down and hand it in.”
Lesson 3: Title: LAB: speed of S and P waves in slinky

PURPOSE: 
1. measure the speed of S and P waves in a spring. Which is faster?
2. determine if amplitude affects the speed of S or P waves
3. determine if tension affects the speed of S or P waves

APPARATUS: 
slinkys and long springs, tape measures, stop watches, masking tape

METHOD:
DO NOT OVERSTRETCH OR PERMANENTLY DEFORM THE SPRINGS
1. Stretch the spring out a measured fixed length (put masking tape on floor).
2. Send a pulse down the spring, time how long it takes to get to the other end and back (the more cycles that you can time, the more accurate it is) - remember that the length is doubled.
3. Repeat this measurement three times and fill out the data table below for the different waves

NOTE:  when doing any measurement, always write down the maximum number of digits that you can measure.
 e.g. l = 5.00 m, not l = 5 m 

OBSERVATIONS: 

Fill in a table similar to the one below, then calculate the speeds.


	
	S wave
	P wave

	Normal tension
Small amplitude
	length of spring = 
t1 =
t2 =
t3 = 
Average t =
	length of spring =
t1 =
t2 =
t3 = 
Average t =

	
	Speed =
	Speed =

	Normal tension
Large amplitude
	length of spring = 
t1 =
t2 =
t3 = 
Average t =
	length of spring = 
t1 =
t2 =
t3 = 
Average t =

	
	Speed =
	Speed =

	Larger tension
Small amplitude
	length of spring = 
t1 =
t2 =
t3 = 
Average t = 
	length of spring = 
t1 =
t2 =
t3 = 
Average t =

	
	Speed =
	Speed =


Include a labeled diagram of one S wave/pulse and one P wave/pulse. (Draw the wave you made.)
* When you get data (e.g. 3 times) or results, look at how close they are to each other.

CONCLUSION:
Should summarize the lab including all important results, and answer the purpose. Comment on the validity of your results and any errors if you think there were any.

Comments on Spring lab

1. don’t put data in your procedure – e.g. how long the spring was stretched. If you do, you still have to put it in the data/observation section.

2. include raw data  - e.g. so that I can see the spread. (e.g. average = 0.84 sec – fine unless the times are 0.2 s, 0.8 s and 1.4 s)

3. so many people just calculate the times, not the speeds. Speeds are important in case you changed the length of your spring during the trials.

4. always include the formula that you use and at least one sample calculation with numbers. All answers must have units.

5. look at your results. Think about them.

MARKING SCHEME:

Purpose:
1 mark


Observations:

   Data table: 
4 marks

Speeds: 
6 marks



Spring Deformed
-2
(units, significant digits)

Diagrams: 
4 marks



Messy 


-2

Conclusion:
6 marks



Spelling/Grammar 
-2

-----------------------------

(21 marks)

There are 3 versions of this lab in this document!








