
 

 

A Guide to Waves 

Teaching Approach  

 

The series on waves can be watched in any order, but the sequence is suggested for clarity. 

The first few videos focus on basic terminology.  

 

Waves are divided into transverse and longitudinal waves and because they are so closely 

related we have chosen to investigate both together in the series. We start with the 

investigation of vibrations and pulses and apply what we have discovered to waves.  

We aim to clearly demonstrate both transverse and longitudinal waves with the help of 

special slow motion sequences of these demonstrations to analyse the characteristics, 

motion and properties of waves. Learners are encouraged to explore waves with the aid of 

real images.  

This series also focuses on motion and graphs of wave motion. We apply skills to plot and 

analyse graphs of wave motion. Waves that move through different mediums are 

investigated.  

  



 

 

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 days 

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

the next day’s lesson  

1. Vibrations and Waves 

This lesson focuses on looking at different waves in every day contexts. Vibrations, 

pulses and waves are investigated and the link between vibrations and waves is 

explained. 

2. Wave Terminology 

In this lesson we discuss period, frequency, amplitude, in and out of phase and 

wavelength. We clarify the meaning, the correct symbols to represent the term and units 

that must be used. 

3. Wave Motion  

The focus of lesson 3 is on investigating the relationship between wavelength, period, 

frequency and velocity of the wave. In this lesson learners are also introduced to the wave 

equation. 

4. Transverse Waves 

Pulses and waves are distinguished during lesson 4. Transverse pulses and waves are 

differentiated. Sketching a transverse wave is demonstrated and learners can follow the 

analysis of the graph shown in the video. 

5. Longitudinal Waves 

Longitudinal waves are demonstrated with a slinky spring in lesson 5. The terminology 

rarefactions and compressions are verified and learners are shown how to indicate the 

compressions and rarefactions graphically. 

 

 



 

 

6. Graphs of Wave Motion 

Learners recall that the gradient of the velocity versus time graph at a certain time gives 

displacement. The motion of a particle in the medium is examined. 

7. Wave Superposition 

In this lesson the phenomenon where two half pulses meet in the same part of the 

medium is investigated. This lesson clearly shows both destructive and constructive 

interference and uses this to introduce the principle of superposition. 

  



 

 

Resource Material  
Resource materials are a list of links available to teachers and learners to enhance their experience of 

the subject matter. They are not necessarily CAPS aligned and need to be used with discretion.  

1. Vibrations and Waves 
http://phet.colorado.edu/en/contribu

tions/view/2976 

This activity has students explore the 

basic properties of waves using the 

Waves on a String simulation. 

2. Wave Terminology  
http://phet.colorado.edu/en/simulati

on/wave-on-a-string 

Simulations on waves using basic 

terminology like amplitude, 

frequency and wave speed.  

http://phet.colorado.edu/en/contribu

tions/view/2964 

To learn about how different 

frequencies and amplitudes affect 

wave lengths. 

http://phet.colorado.edu/en/contribu

tions/view/2948 

Students make observations of: (1) 

the differences between pulses 

reflected off of free and fixed end 

and (2) the effect of tension on wave 

pulses. Students then compare and 

contrast the properties of each. For a 

continuous stream of pulses, 

students conduct an experiment to 

determine the relationships between: 

(1) frequency and wavelength, (2) 

frequency and wave speed, (3) 

tension and wave speed, (4) 

amplitude and wave speed. 

https://www.khanacademy.org/scie

nce/physics/waves-and-

optics/v/amplitude--period--

frequency-and-wavelength-of-

periodic-waves 

Terminologies are explained. 

 

3. Wave Motion  
http://studyjams.scholastic.com/stu

dyjams/jams/science/energy-light-

sound/light-absorb-reflect-

refract.htm 

Video on the basics of reflection and 

refraction. Diagrams are used to 

explain how light acts 

http://phet.colorado.edu/en/contribu

tions/view/3177 

Wave calculations. 
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http://phet.colorado.edu/en/contribu

tions/view/2819 

Students will be able to discuss 

wave properties using common 

vocabulary and they will be able to 

predict the behaviour of waves 

through varying medium and at 

reflective endpoints.  

4. Transverse Waves 
http://www.youtube.com/watch?v=U

Hcse1jJAto 

A slinky spring is used to 

demonstrate the motion of a 

transverse wave.  

5. Longitudinal Waves 
http://www.youtube.com/watch?v=a

guCWnbRETU 

A slinky spring is used to 

demonstrate the motion of a 

longitudinal wave.  

6. Graphing of Wave 

Motion 

http://hyperphysics.phy-

astr.gsu.edu/hbase/sound/wavplt.ht

ml 

Wave graphs. 

http://sciencecity.oupchina.com.hk/

npaw/student/supplementary/1c-

graph.asp 

On this website waves are described 

with graphs. 

7. Wave Superposition 
http://phet.colorado.edu/en/simulati

on/wave-interference 

Constructive and destructive 

interference explained with the help 

of a simulation. 

http://phet.colorado.edu/en/contribu

tions/view/2851 

Students will be able to think about 

waves as a function of time, space 

or space-time and explain why 

waves might be represented in these 

different ways.  
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Task 

Question 1 

Draw a labelled diagram to represent a transverse wave that has an amplitude of 5 cm and a 

wavelength of 4 cm. Show at least two complete pulses on your diagram. 

Question 2 

A wave in a slinky has a wavelength of 2 metres and a period of 2 seconds. Calculate the 

wave speed. 

Question 3 

A transverse wave travels through a five meter long spring. The wave has a period of 0,5 s 

and a wavelength of 10 cm. 

Calculate: 

3.1. The wave speed. 

3.2. The time the wave will take to travel through the spring. 

Question 4 

Draw a velocity versus time graph, as well as an acceleration versus time graph, for the 

motion of a transverse wave through a medium. 

Question 5 

 

 

 

 

 

 

 

 

 

 

5.1. Identify which graph represents reflection and explain why you have made this choice. 

5.2. Identify which graph represents refraction at the boundary. Explain how the medium 

changes. 

Question 6 

6.1Sketch the resultant wave formed when wave X and Y interfere with each other. 

 

 

 

 

 

 

 

 



 

 

 

 

Wave X has an amplitude of 4 cm and a wavelength of 10 cm. Half a wavelength is shown 

for X. Wave Y has an amplitude of 2 cm and a wavelength of 5 cm. One wavelength is 

shown for Y. 

  



 

 

Task Answers 

Question 1 

 

Question 2 

Wavelength is 2 m 

Period is 2 s 

Therefore f = 1 

                T = 0,5s 

To calculate the wave speed, substitute values into the equation: 

v = f • λ 

v= 0, 5s x 2m 

v = 1m.s
-1

 

Question 3 

3.1  

 

 

 

 

 

 

 

3.2  

 



 

 

 

Question 4 

 

 

 

 

 

 

 

 

 

 

Question 5 

5.1 Graph A represents reflection because the velocity is in the opposite direction. 

5.2 Graph B represents refraction because the velocity increases, meaning the 2nd medium is less 

dense. 

Question 6 

 

 

 

 

 

 

 

 

 

 

Constructive interference: amplitude increases 

Destructive interference: amplitude decreases 
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