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Physics 20 -Wave Properties Lab
Apparatus:
coil springs 

The Investigation:


The wave characteristics you will observe at this time are common to all waves.  There are not separate characteristics for sound waves, light waves, water waves, and other kinds of waves.  In general, all waves follow the same rules.  Because this is so, you can work with waves in a coiled spring to learn about waves in general.


During this investigation you will have an opportunity to become familiar with some of the major characteristics of wave motion.  To do this in an orderly manner, each characteristic will be outlined clearly in the procedure along with any instructions you might need in order to observe them.

Procedure:

A.
Transverse and Longitudinal Waves
Have your lab partner hold one end of the slinky and stretch it along a smooth floor until it is about 10 m long.  Practice shaking your end of the spring sideways until you are able to send a clear pulse along its length.  Several pulses together will form a transverse wave train. Notice the direction in which pulses travel and the direction in which the coils of the spring move.

1.
In a transverse wave the particles of the medium vibrate ____________________


(in the same, perpendicular to the) direction in which the wave travels.

2.
Other examples of transverse waves are __________________ waves and 
_______________ waves.

Reach  a short distance down the spring’s length and gather the coils toward you and then quickly release them.  The pulse that travels along the spring is a longitudinal 
pulse.

3.
In a longitudinal pulse the particles of the medium vibrate ______________________ (in the same, perpendicular to the) direction in which the wave travels.
B.
Wavelength and Frequency
Shake the spring back and forth rapidly to generate wave trains in the spring.  The wavelength of a wave in the spring is the distance from a crest on one side of the spring to the next crest on the same side.  The frequency of the wave is the same as the frequency at which you shake the spring.  Try shaking the spring regularly but slowly and then regularly but rapidly.  Observe the wavelengths of the waves.

4.
Higher frequency waves have _________________ (long, short) wavelengths.

5.
Low frequency waves have ___________________(long, short) wavelengths.

6.
If groups of pulses form waves and the speed of all the pulses you generated in the coil are the same then the speed of all the waves generated in the coil should be ___________________ (the same, different)
C.
Standing Waves

A standing wave is created when two waves of the same amplitude and wavelength traveling in opposite directions form a stationary disturbance that oscillates in place. What results is a fixed pattern of nodes where the resultant is zero, and midway between them, antinodes where the resultant is a maximum.

Create a standing wave with two nodes and one antinode. Progressively increase the number of antinodes. 


7.
The number of antinodes is ______________ more/less than the number of nodes.

8.
The wavelength of a standing wave can be determined by measuring the distance from _____________________________________________________________


_________________________________________________________________.


D.
Quantitative Analysis of Frequency and Wavelength

9.
Stretch out the spring to a desired length. Keeping the distance between two people the same, create a standing wave pattern with one antinode. Measure the amount of time it takes for the antinode to complete five oscillations. Record your observations. 

10.
Repeat step 9 four more times, each time increasing the number of antinodes by one each time, making sure that the amplitude is keep consistent in all five trials.

D.
The Interference of Waves
You and your partner can practice sending pulses towards each other at the same 
time.  Try this and closely observe the pulses when they come together and also after they pass through one another.  Try pulses of the same and different shapes.  Send a pulse down one side of the spring while your partner sends a pulse down the other side.  What happens when they meet?

11.
When two pulses meet in the spring their displacements ___________________


(add up, are the same as one displacement).

12.
When two pulses of about equal displacements approach each other from different sides of the spring they _____________________ (add up, cancel) while they meet.

13.
After the pulses pass through one another they are _________________ (changed, 
unchanged).

Observations:  
	Distance (m): 

	Trial
	Number of Antinodes
	Wavelength (m)
	Time (s)
	Period (s)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


Analysis:

1. Plot a period as a function of wavelength graph. Using graphical analysis, determine the speed of the standing wave.
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Interpretations:
Waves of high frequency will have ____________________ wavelengths.

Waves of low frequency will have _____________________ wavelengths.

The product of frequency and wavelength is a _________________ for a given medium.

Waves can interfere _______________________ and ________________________.

Once waves have passed through one another they are _____________________ as they were before meeting.

When waves reach the boundary of a new medium, they are partially _________________

and partially __________________.

When a wave passes into a new medium, its wavelength _______________ and its frequency

___________________.

