

Wave Characteristics - Video analysis of ‘slinky’ waves to determine 

characteristics.
Creating and Videoing the Waves
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We used a light plastic spring of diameter approximately 6 cm, compressed length also about 6 cm.
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Tie a string about 30 cm long to the end of the spring. 
· Lay the spring on a smooth floor. 
· Tie the other end of the spring to something like a chair leg. 
· Place a 30 cm ruler parallel to the spring but far enough away so that when you make waves on the spring, they won’t touch the ruler.
· Stretch the spring to a length of about 1 metre.

· Make waves by moving your hand back and forward in the direction shown by the red arrow in the picture.

· Get someone to film the waves from above. Tell them to make sure the ruler is in the picture. The spring should be centred in the frame like the one in the picture. Film for about 10 seconds.

· Copy the video clip to a computer.
Analysing the Waves
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Launch the Tracker application.

· Go to Video and choose Import. Find your video and Open it.
You should see a screen like the one on the right.

First off, we need to tell Tracker the length of an object in the video so that it can help us make measurements.
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Go to the tape measure icon (wee blue line beside a number 10). 
· Choose New> Calibration Stick
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Something like this:  should appear.
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Drag one end of it to one end of the ruler in your picture. Drag the other end to the far end of the ruler. It should now look like this:
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Now click on the 100 and change it to 30 (or whatever length your ruler is).
Measuring Wavelength
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· Now go back to the tape measure icon.
· Choose New> Calibration tape
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Position the tape measure so that it measures the distance between two wave crests.
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You might have to drag the slider at the bottom of the screen to get to a good bit of your video.

· Do not change the number above the tape. It is the wavelength of your wave.
You have now measured the wavelength of your wave (in centimetres).  Write it down.

Measuring Frequency
Frequency is the number of waves passing a point in 1 second. It is a good idea to find the number of waves in more than 1 second and then divide.

It’s also a good idea to move to a point in the video where the waves appear to be travelling smoothly. Use the slider control again.
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To make life easy, we’ll use Tracker’s built-in timer.

· Right click on the red number at the bottom left of the screen.

· Choose Set Time...
· In the window that pops up, set the time to zero.
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Move one end of the tape arrow to a wave crest. 
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This is just to give us a fixed marker – we won’t be using the tape measure here.
· Use the blue button that looks like this: to move the video forward. 

· Keep doing this. 

· Count the number of crests that pass the arrow until 5 seconds have passed on the red timer. (You might want to do this for more than 5 seconds).

How many waves in 5 seconds did you find? 

· Divide this number by 5 to get the number of waves in 1 second.  (If you found the number of waves that passed in a different number of seconds, divide by your number.)

· This is the frequency (in Hertz).

· Write down the frequency in Hertz.

Measuring Wave Speed
To find a wave’s speed, we need to find the time it takes to cover a distance. Speed is this distance divided by time.

[image: image1.png]



You are going to use some of the skills you learned about when you measured frequency and wavelength.

· Stretch out a calibration tape to 50 cm (or choose your own length) Don’t worry if, like ours, you can’t get it to exactly 50.
· Point one end to the crest of a wave near to where you make the waves.
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(Use the slider control and buttons to move to a part of your video where the waves look good.)

· Set the time to zero.

· Use the button to move the video forward until the crest is at the other end of the tape.

· Make sure you have followed the same crest all the way along.

· The time on the timer is the time it took your wave to travel 50 cm. Note this time down.

Now calculate the speed.

Speed = distance ÷ time

Speed = 50 ÷time on timer

If you used a different tape length, use that instead of 50.

You have now found the wave speed in centimetres per second.

