Characteristics of Waves Slinky Lab
 Parts of a wave are important to determine wave characteristics. Waves can differ in how much energy they have and how fast they travel.  Crests are the high points of a transverse wave. Toughs are the low points of a transverse wave.  The imaginary line that is half the vertical distance between a crest and trough is called rest position.  These are labeled in the image below and IMPORTANT for being able to do and understand the lab, so look at the images.  
Longitudinal waves have no crests and trough.  They have compressions and rarefactions.  Compressions are areas where the medium becomes crowded and is more dense.  The less-dense region of a longitudinal wave is called a rarefaction. These are labeled in the image below and IMPORTANT for being able to do and understand the lab, so look at the images.  
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There are three basic characteristics used to describe waves.

1. Frequency – The number of waves produced in a given time period.  This is measured in waves per second called Hertz (Hz). (#waves/time in seconds)
2. Wavelength – The length of a wave. This can be measured easily from crest to crest or from trough to trough.
3. Wave Speed – Is calculated by taking the frequency of a wave multiplied by the wavelength in meters. (wave speed=frequency x wavelength)
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Amplitude – The height or depth of a wave.  The amount of energy carried by a wave is related to amplitude.  A high energy wave is characterized by high amplitude; a low energy wave by low amplitude.
Materials:  

Slinky, meter stick, pencil

Purpose:

The purpose of the lab is to study the types of waves and their properties using a slinky.

Procedure:

1. Select 2 lab partners and gather the lab materials.

2. On a smooth floor, stretch the slinky out between you and your partner. Also lay a tape measure next to your slinky. (Caution – Do not over stretch the slinky!)
3. Have one partner be the timer.  
One partner will take a picture on their phone of their slinky in motion.
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The other partner will move one end of the slinky back and forth on the floor repeatedly (see diagram below).  
4. You need to move the slinky in a way that you have LONG WAVELENGTHS! You will be counting the number of Wavelength that reach the timing partner during a 5 second time frame.  During the 5 seconds take the picture of the slinky in motion next to the tape measure. Record the number of wavelengths on the answer sheet #3 AND use the picture to measure the wavelength.
5. Now you will repeating step 4 except this time you need to move the slinky in a way that you have SHORT WAVELENGTHS. Record the number of wavelength on the answer sheet #5 AND use the picture to measure the wavelength.
6. Answer the questions on the answer sheet.

Slinky Wave Lab - Answer Sheet

Questions:
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Identify the parts of this transverse wave. (Click to
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Identify parts of the wave on the right 

a.______________________

b.______________________

c.______________________

     d.______________________

2. What is wavelength?
3.  How many waves pass by during your 5 second interval when you made LONG WAVELENGTHS?

What was the wavelength in meters?
4. What was the frequency of your wave with the LONG WAVELENGTHS?

5. How many waves pass by during your 5 second interval when you made SHORT  WAVELENGTHS?

What was the wavelength in meters?

6. What was the frequency of your wave with the SHORT WAVELENGTHS?
7. What happens to the frequency of the waves when the size of the wavelength decreased?
8. What is the relationship between wavelength and frequency?
9. Calculate the wave speed of the LONG WAVELENGTH.

10. Calculate the wave speed of the SHORT WAVELENGTH.
