Investigation 9.2: Interference of Waves in a One-Dimensional Medium
Problem:    How do waves, moving in opposite directions, interfere in a one-dimensional medium?

Materials:    a slinky

Procedure:
1.
Stretch the spring between yourself and your partner. Ask instructor for acceptable length.

2.
Simultaneously, generate positive pulses from both ends of the medium. Are the two pulses reflected off each other or do they pass through each other unaffected? Check your answer by simultaneously generating a positive pulse from one end and a negative pulse from the other.

3.
Noting a specific point near the middle of the medium, simultaneously generate positive pulses from both ends. How is the point affected when the two pulses act on it at the same time? What do you predict would happen if two negative pulses were used? Check your prediction.

4.
Simultaneously generate a positive pulse from one end and a negative pulse from the other.  How are certain points, located near the middle of the medium, affected when these two pulses act on them at the same time?

5.
Simultaneously generate waves of equal frequency and amplitude from each end of the medium (spring or tubing). This is not an easy task, so practice will be required. Adjust the frequency until the medium maintains a fixed pattern. Compare the displacement of certain particles in the medium with that of other particles.  Draw a sketch illustrating the resultant displacement of the medium. On your sketch of the standing wave interference pattern indicate nodes and loops (antinodes).

6.
Change the frequency of the waves. How is the pattern affected when the frequency is increased? When it is decreased? For “complete destructive interference” at the nodal points, what must be true of the wavelengths and amplitudes of the two waves?

7.
Hold one end of the medium rigidly. Generate a series of waves towards the fixed end. What is the effect on the medium when the incident waves interfere with the reflected waves? What is the resultant displacement, at all times, of the end of the medium where the wave is reflected?

8.
In the standing wave interference pattern, what distance constitutes a wavelength? Why is it easier to measure the wavelength of a wave using the standing wave interference pattern than it is to measure it directly?
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