Investigation 9. 1: Transmission and Reflection of One-Dimensional Waves

Problem:
How is a transverse wave in a coiled spring (slinky) transmitted and reflected?

Materials:   slinky, thread (5 meters)

Procedure:
1.
With the help of your partner, stretch the slinky to a length of approximately 3 m on a smooth, clean floor. (Check with instructor for reasonable length.) Your partner should hold one end of the spring rigid throughout this investigation. 

2.
Create a pulse at your end of the spring by moving your hand quickly from the rest position to one side and back to the rest position, at right angles to the length of the spring.

3.
Describe the motion you observe of a point near the middle of the spring as the pulse passes.

4.
Move your hand in such a way as to generate single pulses with different amplitudes. Does the amplitude of a pulse change as the pulse moves from one end of the spring to the other?  Why?

5.
Generate two pulses, one right after the other. Note how the distance between them changes as they move along the spring. What does this tell you about the speed of the pulses? 

6.
Generate two more pulses, close together and one distinctly larger than the other. How does the amplitude of each pulse affect its speed?

7. Stretch the spring 1 to 2 m farther. How is the speed of each pulse affected by the change in the tension of the spring?

8.
During the investigation, the pulses you generated at the free end of the spring were "reflected" from the fixed end. Compare the reflected pulses with the original pulses.

9.
Tie a string of length 5 meters to the end of the slinky that was held in a rigid position. (The slinky should be stretched 3 meters.)While one person holds the end of the string, generate pulses from the other end. Compare the reflected pulse with the original pulse.
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