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Longitudinal Wave  

Transverse Wave  

Lab: Waves on a Spring
Background:

Waves are rhythmic disturbances that carry energy through matter or space.  Studying waves can help one to understand how the sun’s energy reaches earth and sound waves travel through the air.  Two main types of waves are transverse and longitudinal.  

A transverse wave is defined as a wave that causes vibrations of individual particles perpendicular to the direction of the wave. A longitudinal wave / compressional wave is defined as a wave that causes vibrations of individual particles parallel to the direction of the wave.

Purpose:
1. To observe the effects of amplitude on the speed of a transverse wave.

2. To compare the speed of transverse and longitudinal waves.

Hypothesis: WHAT you think will happen and WHY. 
1. Amplitude vs. Speed: (What you think you will notice by testing purpose 1?)

2. Wave Type vs. Speed: (What do you think you will notice by testing purpose 2?)

Pre-Lab Questions:

1. Longitudinal wave in a spring:

a. Draw a longitudinal wave in a spring

b. Label the rarefactions & the compressions

c. Redraw one particular coil on a spring. Then draw in the direction the coil moves as the wave travels through it and the direction the wave is traveling. (Think, as the wave moves to the right, do the coils move up and down or right and left?)
2. Transverse wave in a spring:

a. Draw a transverse wave in a spring (remember to include the equilibrium position)
b. Label a crest, a trough, the amplitude & one wavelength
c. Redraw one particular coil on a spring. Then draw in the direction the coil moves as the wave travels through it and draw the direction the wave is traveling. (Think, as the wave moves to the right, do the coils move up and down or right and left?)

3. Sarah and Suzie are standing 5.0 m apart. They time the time it takes for a small amplitude transverse wave to travel from Sarah to Suzie and back again. This time is 2.0 sec. What is the speed of the wave?
Materials:

Meterstick

Long Spring

Stopwatch

Methods:
1. While one group member grasps one end of the spring, another group member should stretch it so it is taught, but not over stretched.  You will need to determine your distance using the meter sticks and record this distance on your data table.CAUTION: Coiled springs can be damaged permanently by overstretching or tangling.  Be careful to follow the teacher’s instructions exactly.
2. Create a transverse wave by having one group member pull some of the spring off to the side. Time several waves as they travel from one end of the spring to the other and back.  Record the time for each trial and the average time in your data table on the next page.

3. Repeat step 2 using waves that have slightly larger amplitudes.  Record the time for each trial and the average time in the data table in the Results section.

4. Create a compression / longitudinal wave by compressing some of the spring towards you and letting go of the compression.  Record the time it takes for the wave to return to its source.  

Data:

	Data Table 1: Wave Data
	
	
	
	
	

	Type of
	Time in sec for wave to travel _____ m
	Speed (m/sec) =

	Wave
	Trial 1
	Trial 2
	Trial 3
	Average
	(distance/time)

	Transverse (small amplitude)
	
	
	
	
	

	Transverse (large amplitude)
	
	
	
	
	

	Longitudinal
	
	
	
	
	


Discussion (to be done AFTER discussing the class data as a whole)

1. How does amplitude and type of wave affect the speed of a wave?
2. What factors do affect the speed of a wave?

3. What was the independent variable in this lab?

4. What was the dependent variable in this lab?

5. What are some things you wanted to remain constant in this lab?

6. Explain a few (at least 2) sources of error in the lab.
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