					         Lab #19


Introduction: The speed of sound in air can be determined with the equation v = f(lambda). A known frequency will be used as well as the wavelength to determine this.


Objective: To determine the wavelength of a sound waves of known frequency to calculate the speed of sound waves in air.


Procedures: The measurement of the diameter of the resonance tube is recorded and so is the temperature of the room. The frequency of the tuning fork is also recorded. Water is adding to the cylinder and a tuning fork is hammered by a rubber hammer until it vibrates. The tuning fork is then held close to the open end of the tube and as the water rises to the best sound of reinforcement, a noise would be heard.  At that point, a measurement is taken between the top of the resonance tube to the level of the water where the sound is heard. A correction is made since there is still air outside the tube so the corrected length is calculated by the measured length of the air column  plus .4(diameter). The wavelength is determined by multiplying the corrected length by 4. The speed of sound is determined by multiplying the wavelength by the frequency.


Graph/Data:


  Room temperature:        23 C       


Diameter of resonance tube:        3.5cm         





             Frequency(f)(Hz)       Measured length of air column(cm)


                     320e1                                       25.7cm





     Corrected Length of                    Wavelength                Speed(v)


 air column (L=l+0.4d)(cm)           (lambda = 4L)(m)             (m/s)


               27.1cm                                      1.084m                364.88m/s





Observations from step 8: As the water level and tuning fork goes up and down, the sound grew softer until there is no sound as it move away from the sound of reinforcement.


Questions and Answers:


1. The speed of sound in air is 332m/s at 0 C. It increases 0.60m/s for each Celcius degree above zero. Calculate the speed of sound at the temperature of the laboratory.


332 + (.6 x 23 C) = 345m/s


2. Find the absolute and percent difference between your value of the speed of sound in Table 30-1 and the value given by Question 1 above.


               346.88 - 345   x 100      =   .5%


                     345


3. In Procedure Step 8, were there any other lengths that produced reinforcement? If so, what wavelengths did these lengths represent?


Yes, there were other lengths that produced reinforcement such as 3(lambda)/4, 5(lambda)/4, 7(lambda)/4, etc.


4. Sound waves travel in water at about four times their speed in air. When sound waves leave air and enter water, the equation v = f(lambda) tells us that since v increases, either f or (lambda) or both must increase. From your experiments with water waves, can you tell which changes or if both change?


The frequency will remain constant while (lambda) increases.








