
Waves                      Name ________________________
Objective

Measure and observe standing wave parameters: node, anti-node, harmonic, frequency, wavelength, linear density, and velocity.

Materials

· Mechanical Wave Driver & Elastic String
· Frequency Generator

· 30cm Rod (L-C5) 
· Table/Bar Clamp (lower drawer)

· Pulley Clamp (upper drawer)

· Hanging Gram Mass Set

· 1m & 2m Sticks
String Density

3.0m of unstretched elastic string has a mass of 12.18 grams

Setup
1. Attach the string to the clamped vertical rod and drape over the pulley as shown in the Mechanical Wave Driver instruction manual.
2. Unlock the Mechanical Wave Driver using the metal slide on the top-front.

3. Connect the output of the Frequency Generator to the Mechanical Wave Driver. Set the Frequency Generator to sine mode.
Procedure
1. Hang about 300 grams over the pulley. The mass should not touch the ground. Record the mass in Table 1. Insert the string into the Mechanical Wave Driver fork and position the Mechanical Wave Driver as close as possible to the bar.
2. Turn on the Frequency Generator and set the range to 10Hz. Turn the amplitude to near its highest setting. You may lower it as needed later.
3. Adjust the frequency until the first harmonic appears. Record the frequency in the data table. 
4. Measure the distance between two nodes. Multiply this distance by two and record this value in Table 1 under “” heading.
5. Increase the frequency until the second harmonic appears. Record the frequency and wavelength as before.
6. Repeat this process for the first five harmonics. You will have to increase the range setting on the Frequency Generator to reach higher frequencies.

	Table 1

Mass Suspended ___________kg  

Tension F = Mg = ____________N

	

	Harmonic
	f (Hz)
	 (m)
	v = f· (m/s)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	


Analysis
1. Use the velocity for the 3rd harmonic from Table 1 in the formula v = (F/(m/L))½  to calculate the m/L value and units for your string as used.
2. Measure the distance from the rod to the pulley. Grab the string right at the top of the pulley, remove the mass and move your hand toward the rod until the tension disappears. Measure the distance from the rod to your hand and record below.

Rod - Pulley distance (Length of Stretched String)  _______________m
Rod - Hand distance (Length of Un-Stretched String) ______________m

The mass per unit length of the unstretched string is 4.06grams/meter. Use this value to calculate the mass of the string that is vibrating between the two fixed ends of the experiment. Then calculate the linear mass density when at the stretched length and box your answer. (This value should be comparable to the value from 1 above) 
Page 1 of 2
CYP Labs

