SPH3U — Waves & Sound

Standing Waves - Investigation

Name: Date:

INTRODUCTION

Standing waves are produced when periodic waves with the same frequency, wavelength and
speed interfere with one another. Standing waves can be created in many ways. In this
investigation a slinky will be used to demonstrate standing waves.

EQUIPMENT
1 stop watch, 1 slinky, 1 Newton Meter, 2 pieces of tape.

PROCEDURE

1. Mark out 5 meters on the floor with two pieces of masking tape.

2. Stretch the slinky to the 5 meters and put a tension of 3 N on the slinky. Keep this tension
throughout the experiment.

PART 1

1. Send a single pulse down the slinky. Measure the time for the pulse to go to one end and

return.
N.umber of lengths of Distance (m) Time (s) Speed (m/s)
slinky
2
2
Average Speed:
PART 2

1. Set up a standing wave at each of the harmonic frequencies of the slinky. Record your data
in the data table.

Standing Wave type # of # of Wavelength, Frequency, f | Velocity
nodes | antinodes A(m) (Hz) (m/s)

Fundamental 2

Frequency

(1** Harmonic), f;

2" Harmonic, f> 3

3" Harmonic, f; 4

4™ Harmonic, f, 5

Average Speed:
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Finding the frequency: Once you have set up the correct standing wave, you have to determine the wavelength and
frequency for it. To determine the frequency, count the time for 10 cycles (10 back and forth movements of your
hand) and divide 10 by the time that you find.

2. Neatly and accurately sketch each of the harmonics of the slinky: label the nodes, antinodes,
wavelength and state the wavelength in metres.

Harmonic
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DISCUSSION:
1. Asthe wavelength for the different harmonics became smaller, what happened to the
frequency?

2. Since the medium the waves were traveling in did not change, and the tension was kept
constant, the velocities should have been the same. Did you get this result?

3. Theoretically, the harmonics are integer multiples of the fundamental frequency (1*
harmonic). Thatis, f, = 2f;, f;=3f1, f+=4f, and so on. Compare your experimental values
with those calculated using the above relationships. Do the math and show your work!



