


PHYS211	                             VIBRATING STRING
Name:__________________    Partner(s):______________________
[bookmark: _GoBack]Watch the video below
https://www.youtube.com/watch?v=aCu4VRKMstA

1. A string, stretched between two clamps, is made to oscillate in standing wave patterns as shown below. Determine the loop length and wavelength for each of the oscillations in terms of L, the length of the vibrating string.

	
	Loop Length
	Wavelength


	

	
	

	

	
	

	

	
	


                                            

Experiments:
Purpose: To investigate waves in a stretched string and determine the wave speed.
Apparatus: String vibrator, clamp for string vibrator, string, mass set, mass hangers (50-g and 5-g), electronic balance (accuracy 0.01-g), meter stick, and pulley w/clamp.
Theory: Stringed musical instruments are played by plucking or bowing a stretched string. In the first investigation a string vibrator will make the string to vibrate at a frequency of 60 Hz. The tension will be provided by a hanging mass. The vibrations will travel along the string and get reflected at the other end. The reflected waves and the incoming waves will interfere and form standing waves. By varying the tension, T standing waves with different number of loops can be obtained. The standing waves for two and three loops are shown below. Loop length is obtained by dividing the length of the vibrating string by the number of loops. Wavelength is twice the loop length.
[image: ]


In terms of hanging mass, m and acceleration due to gravity, g tension, T is given by:  
                                                         
 
In terms of frequency, f and wavelength, λ the wave speed, v is given by:   
                                                     

In terms of tension, T and strings linear density, μ the wave speed, v is given by: 
			                                                       
Linear Density: Linear density, μ is a property of the string which tells us whether the string is "heavy" or "light". You may know that the four violin strings are not the same. Some are thick and others are thin. The heavy strings are used for low tones and the light ones are for high tones. In this investigation you will determine μ, by measuring the length and mass of the string before attaching it to the string vibrator, to 3 significant figures.






Procedure:
Cut about 2 meters string, weigh the string and measure the length after cutting it. 
[image: https://lh5.googleusercontent.com/-I1tKEswofXs/VGZdqbSRQWI/AAAAAAAADhI/Abc8lsceHkU/s330-o/20141114_133830.jpg]

Mount the string vibrator at one end of the table, and tie the string to the vibrator 
[image: https://lh5.googleusercontent.com/-7JNILHO5jSk/VGZd4pZ4BMI/AAAAAAAADhQ/6XUdnzBi9Jw/s330-o/20141114_133632.jpg]
[image: https://lh4.googleusercontent.com/-Zn4BQXyMeUk/VGZeF5MqJKI/AAAAAAAADhY/INbEtkSw4Pk/s330-o/20141114_134001_000.jpg]



Mount the pulley on one side of the table:
[image: https://lh4.googleusercontent.com/-9B7SfC9XZo8/VGZeW6q-3SI/AAAAAAAADhg/7MTEbv6wf-0/s330-o/20141114_134043.jpg]
 Make sure that the string is straight and attach 50g hanger to the  other part of the string
[image: https://lh3.googleusercontent.com/-vwIiZp2JzKI/VGZe5qyioeI/AAAAAAAADiE/8uto8evoZ10/s330-o/20141114_134147.jpg]
Connect the string vibrator to start the vibrations 
[image: https://lh3.googleusercontent.com/-QAoa2P4XTi8/VGZgXtoWrCI/AAAAAAAADio/UDcpMCX5kQA/s330-o/20141114_134221.jpg]
DATA: Use SI units

Total length of string = ________________ Total mass of string =  _________________
Linear Density = μ = ________________   Acceleration due to gravity = g = 9.8 m/s2
Length of the vibrating string = _________________ 
I. In the first part of the experiment, you will be keep the frequency constant, and change the mass. For a particular # of loops, obtain resonance with the highest amplitude by changing the hanging mass.  Frequency = f = 60 Hz. If you prefer, use Excel to construct this data table.
Record the mass for 2 loops, 3 loops, and so on.
[image: https://lh6.googleusercontent.com/-Dpp8iUNCCIs/VGZilLJPbvI/AAAAAAAADi4/ZsCEXlky40c/s330-o/20141114_134453.jpg]
Use the meter stick to measure the length of the loop, and record it in table I
Table I: 
	# of Loops
	Loop length
	Wavelength, λ 
	Hanging mass, m
	
Tension, 
	Wave Speed, V
	% Difference

	
	
	
	
	
	Using f & λ
	Using T & μ 
	

	2
	 
	 
	 
	 
	 
	 
	 


	3
	 
	 
	 
	 
	 
	 
	 


	4
	 
	 
	 
	 
	 
	 
	 


	5
	 
	 
	 
	 
	 
	 
	 


	6
	 
	 
	 
	 
	 
	 
	 








II. In the second part of the experiment you will keep the number of loops fixed, change the mass, and record the frequency.
Connect the sine wave generator to the string vibrator:
[image: https://lh4.googleusercontent.com/-3x91GlyqMwM/VGZjNX3UjCI/AAAAAAAADjU/pmK9sutSGWo/s330-o/20141114_135324.jpg]
For a particular hanging mass, obtain resonance with the highest amplitude by changing the frequency. Keep the #of loops constant. If you prefer, use Excel to construct this data table. 

Table II: 
	Hanging Mass (kg)
	Loop length
	Wavelength, λ 
	Frequency,f 
	
Tension, 
	Wave Speed, V
	% Difference

	
	
	
	
	
	Using f & λ
	Using T & μ 
	

	0.1
	 
	 
	 
	 
	 
	 
	 


	0.2
	 
	 
	 
	 
	 
	 
	 


	0.3
	 
	 
	 
	 
	 
	 
	 


	0.4
	 
	 
	 
	 
	 
	 
	 


	0.5
	 
	 
	 
	 
	 
	 
	 


	0.6
	 
	 
	 
	 
	 
	 
	 




Conclusion:
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