
A LEVEL PHYSICS TRANSITION WORK

• WEEK 4 - Waves



THANKYOU!

• Thank you all for your efforts so far with the Physics transition work.

• I am so sorry for the delay in getting feedback to some of you, but 
hopefully now it is all sorted and I will receive your work.

• If you have submitted work, but not had an email from me with 
feedback, please email me at:

lindseyr-lake@kes.essex.sch.uk



SENECA

• TASK 1: Seneca

• I would like to try an online method of setting some work 
using Seneca.  For those of you who have not heard of it, it is a 
little bit like Tassomai but with explanations.  I’ve used it with 
sixth form and they really like it.

• If you could please sign up on the website; 
https://www.senecalearning.com and join my classroom.  The code 
for the classroom is: dvbghdsyv0

• Alternatively, you could click the link below:

• https://app.senecalearning.com/dashboard/join-class/dvbghdsyv0



WEEK 4TASKS

• TASK 1 – Log into Seneca and have a go at the tasks

• TASK 2 – Read through and make notes on the material in the
slides below. You can display this information as a mind map,
bullet points or use the Cornell notes system.

• TASK 3 – Answer the questions on waves

• TASK 4 – Submit your answers to me.

THANK YOU AND I LOOK FORWARD TO RECEIVING YOUR 
WORK.



Waves - Progressive, longitudinal and transverse 

Waves are a means of transferring energy and 
momentum from one point to another without there 
being any transfer of matter.

Progressive waves are waves where there is a net transfer of 
energy and momentum from one point to another 
e.g. light from a bulb

There are two fundamental types of waves:

Mechanical waves require a material medium e.g. sound wave 
and water waves
Electromagnetic waves can travel through a vacuum e.g. light 
and x-rays



Longitudinal waves - direction of vibration of the 
particles is parallel to the direction of energy transfer e.g. 
sound waves

Transverse waves - direction of vibration of the 
particles or fields is perpendicular to the direction in 
which the wave travels e.g. all electromagnetic waves

Only TRANVERSE waves 
undergo polarisation

To calculate the speed, frequency or 
wavelength use the equations:
c = f 

f = 1/T

Waves - Progressive, longitudinal and transverse 



Phase difference - The fraction of a cycle between two particles. 
Measured in degrees or radians. 1 wavelength,  = 3600 or 2 radians.

Using the diagram as an example: 
 Particles B and E are 1 wavelength apart 

(). Their phase difference is 3600 or 2
radians (which is the same as zero).

 Particles A and C are half a wavelength 
apart (/2). Their phase difference is 
therefore 2/2 radians or  radians.

Waves - Progressive, longitudinal and transverse 



Waves Superposition and stationary waves
Stationary waves are waves where there is no net transfer of 
energy and momentum from one point to another. 

A stationary wave can be formed by the superposition of two 
progressive waves which have:
• The same amplitude and frequency (and therefore wavelength)
• Equal but opposite velocities.

When two waves meet, the total displacement at a point is 
equal to the sum of the individual displacements at that point.



Key terms: 
 

Nodes − points that have no 
displacement/minimum 
amplitude
Antinodes − points that 
have the maximum amplitude.

As long as there is a node at either end, more 
complicated waveforms can be created as 
shown.

The frequency of the first harmonic can be 
calculated using:


T

L
f

2

1
Where µ is the mass per unit 

length and T is the tension.

Waves Superposition and stationary waves



Property Stationary Wave Progressive Wave

Amplitude
Varies from zero at nodes 
to a maximum at antinodes

Is the same for all particles within a 
wave

Wavelength
Twice the distance between 

adjacent nodes
Distance between particles at the 

same phase

Phase difference 
between two 

particles

Between nodes all particles 
are at the same phase. 

Otherwise equal to ‘m’ 
where ‘m’ is the number of 

nodes between the particles

Equal to ‘2d / λ’ where ‘d’ is the 
distance between the two particles

For the first harmonic the length of the loop, 
L, is equal to half of a wavelength.

so: λ = 2L

also:  f1 = c / λ = c / 2L
L

c
f

21 

So the longer the string the lower the 
frequency.

Waves Superposition and stationary waves



Waves Questions

1.What do waves transfer?

2. Give an example of a mechanical wave.

3. What type of waves undergo polarisation?

4. Name a longitudinal wave.

5. If a wave has a frequency of 5Hx=z, what is its time period?



What is the phase difference between

6. 0-A?

7. 0-B? 

8. 0-C? 

9. 0-D? 

10. What is 360o in radians?

Waves Questions



Waves Questions

11. What is the difference between a stationary and progressive wave?

12. What properties do 2 progressive waves need in order to form a 

stationary wave?

13. What is a node?

14. What is an antinode?

15. Draw the shape formed by a wave vibrating in the second harmonic.



Waves Questions

16. What is the phase difference 
between A and B?

17. What is the phase difference 
between A and C?

18. A stationary wave has 5 nodes in 80cm. What is the wavelength?

19. What is constructive interference?

20. What is destructive interference?


