
Waves Lab
Purpose: You will work in your lab groups to explore waves.

Materials: Spring, lab notebook, pencil, calculator, stop watch

Note: Please be gentle with the springs. They are easily tangled and will be ruined.

Part 1: Longitudinal Waves

Stretch your spring out on the floor down the hallway with one person holding it at each end. With the free hand of a person at one end of the spring, grasp the spring about 50 cm from the end. Pull the spring straight back towards the end of the spring, compressing the spring. Then release the spring, being careful not to let go of the end of the spring. Allow the wave to travel to the other end and then back to you.

1. Describe in words and drawings what you see after releasing the spring.

2. What happens to the wave when it reaches the other end of the spring?

Part 2: Transverse Waves

With the spring on the ground, move your hand very quickly and sharply to one direction on the floor (about 30 cm out) and back to its original position. (Practice until you can produce a single large pulse that travels down only one side of the spring.) With a person holding each of the spring allow the wave to travel to the end and back to you.

3. Describe in words and drawings what you see after releasing the spring.

4. Describe in words and drawings what happens to the wave when it reaches the other end of the spring.

5. Does the height of the wave change as it travels along the spring?

Repeat the procedure above, only this time use a stopwatch to measure how long it takes for the wave pulse to travel from one end to the other and back. Record the data below, then calculate the speed of the wave. Repeat for each length given.

	Trial
	Floor Tiles
	Length
	Time
	Velocity

	1
	15
	
	
	

	2
	20
	
	
	

	3
	25
	
	
	


6. Show your calculations for EACH trial below.
7. Does the speed of the wave change if you stretch the spring farther? If so, does the wave travel faster or slower when the spring is stretched farther? If there is a difference, is it within experimental error or does it the speed truly change?

Part 3: Collision of Waves

In this section, you will be observing what happens when two transverse wave pulses meet each other. Move back to 20 tiles apart. The two people holding the ends of the spring will both send a single wave pulse at the same time, and you should observe what happens when the two waves meet in the middle.

8. If the two wave pulses are on the same side of the spring, what happens when the two waves meet in the middle of the spring? Describe in words and drawings. (It may be easier to see what is happening if you make the amplitude of one of the waves bigger than the other.)

9. If the two wave pulses are on opposite sides of the spring, describe in words and drawings what happens when they meet in the middle of the spring?

Part 4: Periodic Transverse Waves

So far, you’ve just been sending single wave pulses down the spring. By vibrating your hand steadily back and forth, you can produce a stream of wave pulses, called a periodic wave. Try producing a periodic wave by vibrating your hand back and forth six or eight times (if you do it more you may get interference from waves reflecting off the stationary end of the spring).

10. Vary the rate at which you vibrate your hand; in other words, try shaking your hand back and forth slowly and then more quickly. How does the length of the waves that you produce depend on how fast you are vibrating your hand? Describe using words and pictures.

11. Does the speed at which the wave travels down the spring depend on how fast you are vibrating your hand? (Try using the stopwatch to time them.)

