VCE PHYSICS 2000 - UNIT 3

ASSESSMENT TASK 1
SOUND PRACTICAL ACTIVITIES
Assessment tasks must be a part of the regular teaching and learning program and must not unduly add to the workload associated with that program. They must be completed mainly in class and within a limited time frame.

Nature of task

A summary report of selected practical activities from the student’s logbook
This assessment task is allocated 40 marks out of the 100 for Unit 3 School Assessed Coursework.

Note that this is 7% of the final study score for physics.

Scope of task

A response to a series of questions and supplied data including data from the student’s logbook.

Students should complete a response based on 3 – 5 practical activities

The requirements of this assessment task could be met by:

1. Measuring  the speed of sound via three practical activities (examples attached)

2. Record all data and other relevant information in the logbook.  Students to analyse data and answer questions in log book during one double period.

3. Students complete a written task in class (with the help of their logbook).  This task would be related to the practical work they have done (example attached)

Glossary

Log book

A journal in which the students record all information related to their practical activity.  In particular the data collected during their practical work is to be recorded here.  

Summary report

A written task, undertaken in class, which requires students to analyse data.  This data may be from their logbook (which they must bring to this lesson) or be supplied by the teacher (or both)

Supplied data

This is data that the teacher has provided the students for their summary report. This data may be actual data or may be made up by the teacher

Measuring the Speed of Sound Using a Starters Pistol

Aim

To collect speed and distance data for sound travelling in air.

To use this data to calculate the speed of sound in air.

Apparatus

Starter’s pistol

Ear muffs for starter

Measuring tape

Stop watch

Method

1. Using the measuring tape measure out and mark distances of 50 m, 100m, 150m, and 200m.

2. The starter (lab technician or another teacher) stands on the closest marker and fires the pistol.

3. The students use their stopwatch to measure the time between seeing the smoke from the pistol and hearing the sound.

4. Repeat this procedure twice at this distance.

5. Repeat all of the above steps at the other distances specified in step 1.

Analysis

1. Record your results in the table below

distance (m)
time (s)













2. Using the data in the table above produce a graph of distance (m) versus time (s).

3. Use the gradient of this graph to determine the speed of sound in air.

Questions

1. Discuss the sources of error in this practical exercise and how they affect your results.

Conclusion
Measuring the speed of sound using resonance.

Aim

To establish resonance in a closed tube of variable length.

To measure the frequency and wavelength of standing waves and hence calculate the speed of sound in air.

Apparatus

A cylindrical tube, which is open at one, end only.  (This can be created by standing an open tube in a column of water)

A range of tuning forks

Metre ruler

Method

1. Strike a tuning fork and hold it above the open end of the tube.

2. Raise the height of this tube until resonance occurs (as indicated by the presence of a louder sound)

3. Measure and record the height of the tube at this point.

Analysis

1. The difference between successive resonance points provides the nodal separation.

2. Calculate the wavelength of the sound via the equation  = nodal separation x 2

3. Calculate the speed of sound in air using the equation v = f
4. Repeat the above procedure for the full range of tuning fork frequencies.

Questions

1. Using appropriate physics principals explain why the sound of the tuning fork became louder when the tube was at certain lengths.

2. What did you notice about the loudness of the resonance points as the tube got progressively longer?

3. Describe the sources of error in this experiment.

Conclusion

Measuring the Speed of Sound Using Interference Patterns in Three Dimensions

Aim

To create an interference pattern in three dimensions using sound waves.

To calculate the speed of sound in air.

Apparatus

Signal generator and audio amplifier,  measuring tape,  two loud speakers, 4 mm hook up wires, extension power cable.

Method

1. In a large area which is free of reflections hook up the speakers in phase.

2. Set the frequency to about 800 Hz

3. In the region in front of the speakers students are to find an stand in a position where the sound is softer (node)

4. Students then measure the paths from each speaker to this node.

Analysis

1. Calculate the frequency of the audio signal generator.  Show your working.

2. For each student who is on a loud or soft area complete the table below.


Path from speaker 1 to student (m)
Path from speaker 2 to student (m)
Path difference (m)
m

1





2





4





5





6





3. Calculate the average wavelength of the sound from the information contained in the table.

4. Using the formula v=f, calculate the speed of sound in air.

Questions

1. Using appropriate physics principals explain why there were regions of loud sound and regions of softer sound.

2. Did the sound intensity on the nodal lines reduce to zero?  Explain your answer.

3. Describe the sources of error in this experiment.

Conclusion

Assessment Task 1

Sound Practical Activities

Summary Report

Suggested questions.

Please submit your logbook with this report at the end of the lesson.
Question 1

A group of students used a starters pistol and a stopwatch to collect data for sound travelling in air.  The results are provided in the table below.

distance (m)
time (s)

75
0.18

125
0.32

175
0.43

225
0.66

Use this data as well as the data from your logbook to determine the speed of sound in air.

Question 2

During your practical activity on resonance you used a tuning fork to produce sounds in a tube closed at one end.  Using appropriate physics principals explain why a loud response was heard for certain tube lengths.

Question 3

Write down the frequency of one tuning fork, which you used, as well as the tube lengths for which a loud sound was produced.

Use this data to calculate the speed of sound in air.  Show your working clearly.

Question 4

When observing an interference of sound waves in two dimensions, you were able to detect regions of soft sounds (nodal lines).

Use the data from your log book to demonstrate which nodal line you were standing on (eg n=1, n=2 etc)

Question 5

Which of the three methods used above was the most accurate for measuring the speed of sound in air?

Support your answer with data from your logbook.

Criteria for Assessment

Criterion 1    (15 marks)

Analysis and interpretation of experimental data

Criterion 2    (10 marks)

Evaluation of the practical work

Criterion 3    (15 marks)

Knowledge and application of appropriate physics terms, concepts and relationships
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