Sound Practical Activities Assessment Task

Name: ………………………………………

1. A student measures the sound intensity level at several distances from a loudspeaker to confirm that Intensity varies inversely as the square of the Distance from a point source.  The data is displayed below.

Distance (m)
Intensity Level (in dB)
Intensity (W/m2)

0.5
115


1.0
106


2.0
104


3.0
98


4.0
96


5.0
94


a) Calculate the Intensity for each Distance in W/m2 and enter in the table above. (3 marks)

b) Graph the Intensity against Distance.
(3 marks)

c) The student is concerned about the accuracy of some of the readings. What further analysis could be done to investigate this concern?

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(1 mark)

d)  Which point(s) do you think should be re-measured?

……………………………………………………………………………………….


(2 marks)

2. One method for investigating the formation of standing waves in sound is to use a sealed tube with a speaker at one end.  A microphone can move along the tube to detect where the sound is loud or soft.

A student sets the signal generator at 350 Hz and records loud and soft sounds at the points indicate below as the microphone moves along the tube.

[image: image1.bmp]



Loud
Soft
Loud
Soft
Loud

               cm
0.0
23.5
47.5
73.0
98.0

a) Draw the standing wave pressure pattern for these observations.



(2 marks)

b) Use the distance values to determine possible values for the wavelength.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(2 marks)

c) Calculate the speed of sound from this data.  Use your answers to b) to determine the uncertainty of your calculated value of the speed of sound.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(3 marks)

d) Draw the standing wave pressure pattern for fundamental mode.



(2 marks)


What speaker frequency would produce this pattern?

……………………………………………………………………………………….



(1 mark)

e) Draw the standing wave pressure pattern for the next mode above the pattern in a)



(2 marks)


What speaker frequency would produce this pattern?

……………………………………………………………………………………….

3. 

(1 mark)

4. Two speakers are connected to signal generator tuned to 550 Hz.  In the region in front of the speakers there are locations where sound intensity is low and other locations where it is high. 

     S1


S2




Loud
Soft
Loud
Soft
Loud
a) Explain how each of the regions of low and high intensity are formed.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(3 marks)

b) A student walks across in front of the speakers.  The sound intensity was high at a point directly in front of the speakers.  As the student continued across, the intensity decreased, increased, then decreased and increased again. The student put a marker where the intensity decreased the second time, and measured the distance to the two speakers.

Use the following data to calculate the speed of sound at that time.

Frequency = 550 Hz, Distance to speaker 1 = 3.43 m, Distance to speaker 2 =4.32 m

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(3 marks)

A student carries out The Resonance Tube Experiment and produces the following results.

Frequency

f (Hz)
Length of tube

l (m)






1
2
3
Mean


128
0.65
0.64
0.67



256
0.30
0.33
0.31



320
0.23
0.23
0.24



384
0.22
0.20
0.19



512
0.15
0.16
0.15



a) Use the data to produce a graph of Length (l) against 1/Frequency (1/f).  Use error bars to represent the variation in the length measurements.


(4 marks)

b) What does the gradient of your graph represent?

……………………………………………………………………………………….

……………………………………………………………………………………….


(2 marks)

c) Use your graph to determine the speed of sound. Use your graph to determine the uncertainty of your calculated value of the speed of sound.

……………………………………………………………………………………….

……………………………………………………………………………………….

……………………………………………………………………………………….


(4 marks)

Sound Practical Activities Assessment Task

Notes for Students

The questions on Assessment Task will address many of the Central Ideas of the Sound Area of Study.  See your course notes for details of the Central Ideas.

· The questions will be in the context of the following practical activities:

· Variation of Intensity Level and Intensity against Distance from a loudspeaker,

· Standing sound waves formed in a closed tube,

· Nodes and Antinodes formed in front of two speakers,

· Standing sound waves formed in an air column by a tuning fork.

