
 

 

A Guide to Sound Waves 

Teaching Approach  

 

In this series we investigate sound and some of its properties.  Each of these lessons has 

been designed to either be used individually or as part of the series.  To get the full benefit of 

the lessons and to ensure full understanding of each aspect and build the knowledge base it 

would be best if the lessons were watched in order.  They can either be used in the 

classroom as a teaching aid, or as individual revision for the students.  At several points in 

the lessons the students have been asked to think about certain aspects.  Within the class 

this would be an ideal time to stop the video and allow for classroom discussion.  There is a 

task video at the end of the series which can be used as revision.  Alternatively, the 

questions are provided below in this series guide and can be provided to the learners as a 

revision worksheet or a test. 

 

 

 

  



 

 

Video Summaries 

Some videos have a ‘PAUSE’ moment, at which point the teacher or learner can choose to 

pause the video and try to answer the question posed or calculate the answer to the problem 

under discussion. Once the video starts again, the answer to the question or the right answer 

to the calculation is given 

 

Mindset suggests a number of ways to use the video lessons. These include: 

 Watch or show a lesson as an introduction to a lesson 

 Watch or show a lesson after a lesson, as a summary or as a way of adding in some 

interesting real-life applications or practical aspects 

 Design a worksheet or set of questions about one video lesson. Then ask learners to 

watch a video related to the lesson and to complete the worksheet or questions, either in 

groups or individually 

 Worksheets and questions based on video lessons can be used as short assessments or 

exercises 

 Ask learners to watch a particular video lesson for homework (in the school library or on 

the website, depending on how the material is available) as preparation for the next day’s 

lesson; if desired, learners can be given specific questions to answer in preparation for 

the next day’s lesson  

1. What is Sound  

In this lesson Neli visits the Sci Bono Discovery Centre and does a couple of practical 

experiments that helps learners identify some of the properties of sound and work out the 

nature of sound. 

2. The Wave Nature of Sound   

In this lesson we establish that sound is a longitudinal wave. We also discover that sound 

travels faster in a denser medium and establish that the reason for this is that the particles 

in the denser medium are closer together. 

3. Echoes    

Two experiments that demonstrate the property of sound waves are shown. Echo-location 

in nature is discussed, and how man has copied nature in the use of sonar. Finally, 

equations of motion and the wave equation are used to complete calculations with respect 

to sound and echoes. 

4. Loudness and Pitch  

In this lesson it is demonstrated, with the use of an oscilloscope, how the amplitude of a 

sound wave is related to the loudness of sound, and the pitch to its frequency.  

5. Ultrasound 

In this lesson ultrasound and its medical uses are investigated. How ultrasound is used, 

how it forms an image and its uses are discussed. 

 

  



 

 

Resource Material  
 

1. What is Sound 

http://www.fearofphysics.com/Soun

d/dist.html 

Website which has a animation that 

helps explain sound. 

https://documentation.apple.com/en

/soundtrackpro/usermanual/index.ht

ml#chapter=B%26section=1%26tas

ks=true 

Website which gives a good overall 

explanation of sound. 

http://www.indiana.edu/~emusic/ac

oustics/sound.htm 

Website –good 2-D and 3-D images 

of sound waves. 

2. The wave Nature of Sound 

http://physics.info/sound/ Explains that sound is a longitudinal 

wave.  

http://www.physicsclassroom.com/c

lass/sound/u11l1a.cfm 

Explains wave nature of sound with 

a nice animation. 

http://www.slideshare.net/kayebala

zuela/nature-of-sound-waves-

physics 

A slide show that can be used to 

explain the nature of sound 

3. Echoes 

http://www.bats4kids.org/echo.htm A very easy to use explanation of 

echolocation with a nice animated 

gif. 

http://www.exploratorium.edu/thewo

rld/sonar/sonar.html 

An easy to understand page 

explaining sonar. 

http://physicsfor10.files.wordpress.c

om/2013/04/worksheet-sound-

solution.pdf 

Worksheet on sound with solutions 

included. 

4. Loudness and Pitch 

http://www.learner.org/courses/mat

hilluminated/units/10/textbook/03.p

hp 

Online textbook chapter - Relates 

loudness to amplitude of a sound 

wave, and relates it to music. 

http://www.physicsclassroom.com/c

lass/sound/Lesson-2/Pitch-and-

Frequency 

Relates pitch and frequency of a 

sound wave. 

 

http://www.teachengineering.org/vie

w_activity.php?url=collection/cub_/

activities/cub_energy2/cub_energy

2_lesson05_activity3.xml 

Website with pitch and sound 

activity. 

5. Ultrasound 

http://science.howstuffworks.com/ul

trasound.htm 

Both explain how ultrasound can be 

used in medical imaging. 

http://www.medicalnewstoday.com/

articles/245491.php 

http://www.fearofphysics.com/Sound/dist.html
http://www.fearofphysics.com/Sound/dist.html
https://documentation.apple.com/en/soundtrackpro/usermanual/index.html#chapter=B%26section=1%26tasks=true
https://documentation.apple.com/en/soundtrackpro/usermanual/index.html#chapter=B%26section=1%26tasks=true
https://documentation.apple.com/en/soundtrackpro/usermanual/index.html#chapter=B%26section=1%26tasks=true
https://documentation.apple.com/en/soundtrackpro/usermanual/index.html#chapter=B%26section=1%26tasks=true
http://www.indiana.edu/~emusic/acoustics/sound.htm
http://www.indiana.edu/~emusic/acoustics/sound.htm
http://physics.info/sound/
http://www.physicsclassroom.com/class/sound/u11l1a.cfm
http://www.physicsclassroom.com/class/sound/u11l1a.cfm
http://www.slideshare.net/kayebalazuela/nature-of-sound-waves-physics
http://www.slideshare.net/kayebalazuela/nature-of-sound-waves-physics
http://www.slideshare.net/kayebalazuela/nature-of-sound-waves-physics
http://www.bats4kids.org/echo.htm
http://www.exploratorium.edu/theworld/sonar/sonar.html
http://www.exploratorium.edu/theworld/sonar/sonar.html
http://physicsfor10.files.wordpress.com/2013/04/worksheet-sound-solution.pdf
http://physicsfor10.files.wordpress.com/2013/04/worksheet-sound-solution.pdf
http://physicsfor10.files.wordpress.com/2013/04/worksheet-sound-solution.pdf
http://www.learner.org/courses/mathilluminated/units/10/textbook/03.php
http://www.learner.org/courses/mathilluminated/units/10/textbook/03.php
http://www.learner.org/courses/mathilluminated/units/10/textbook/03.php
http://www.physicsclassroom.com/class/sound/Lesson-2/Pitch-and-Frequency
http://www.physicsclassroom.com/class/sound/Lesson-2/Pitch-and-Frequency
http://www.physicsclassroom.com/class/sound/Lesson-2/Pitch-and-Frequency
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_energy2/cub_energy2_lesson05_activity3.xml
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_energy2/cub_energy2_lesson05_activity3.xml
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_energy2/cub_energy2_lesson05_activity3.xml
http://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_energy2/cub_energy2_lesson05_activity3.xml
http://science.howstuffworks.com/ultrasound.htm
http://science.howstuffworks.com/ultrasound.htm
http://www.medicalnewstoday.com/articles/245491.php
http://www.medicalnewstoday.com/articles/245491.php


 

 

http://www.tes.co.uk/teaching-

resource/Ultrasound-lesson-

6079925/ 

Website with downloadable 

worksheets on ultrasound. You have 

to join but it’s free. 
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Task 

Question 1 

What would a drummer do to make the sound of a drum give a note of lower pitch? 

a) hit the drum harder 

b) hit the drum less hard 

c) loosen the drum skin 

d) tighten the drum skin. 

Question 2 

What is the approximate range of audible frequencies for a healthy human? 

Question 3 

Astronauts are in a spaceship orbiting the moon.  They see an explosion on the surface of 

the moon.  Why can they not hear the explosion? 

a) sound cannot travel through a vacuum 

b) sound is reflected away from the spaceship 

c) sound travels too quickly in space to affect the ear drum 

d) the spaceship would be moving at a supersonic speed. 

Question 4 

A man stands between two cliffs as shown in the diagram and claps his hands once. 

 

Assuming that the velocity of sound is 330 m·s-1, what is the time interval between the two 

loudest echoes? 

Question 5 

John stands 85 metres from a high wall while beating a drum.  He notices that the echo of 

each beat coincides exactly with the next beat of the drum if he strikes it every 0,5 s. 

5.1 Calculate the speed of sound. 

5.2 If the drumhead vibrates at 100 Hz, calculate the wavelength of the sound waves. 

Question 6 

A lightning storm creates both lightning and thunder.  You see the lightning almost 

immediately since light travels at 3 x 108 m·s-1.  After seeing the lightning, you count 5 

seconds, and then you hear the thunder.  Calculate the distance to the location of the storm. 

  



 

 

Task Answers 

Question 1 

c) Loosen the drum skin 

Question 2 

20 Hz – 20 000 Hz 

Question 3 

a) sound cannot travel through a vacuum 

Question 4 

v = ∆x/∆t 

So, ∆t = ∆x/v 

So, on the left you have ∆t = 165/330 = 0,5 s 

On the right, ∆t = 110/330 = 0.33 s 

Therefore the time difference one way will be 0,17 s. 

We need to multiply that by two to get the time interval for the echo, so the time interval is 0,34 s. 

Question 5 

5.1 v = ∆x/∆t 

v = 85/0.25 

v = 340 m·s
-1

 

5.2 v = λf 

λ = v/f 

λ = 340/100 

λ = 3,4 m 

Question 6   

v = ∆x/∆t 

∆x = v x ∆t 

= 340 x 5 

= 1700 m 
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