
Physics 6: Waves

Section 1: Transverse and Longitudinal Waves

1 Transverse wave Oscillates (moves between two points) perpendicular (at right angles) to direction of 
movement eg ripples on a water surface

2 Longitudinal 
waves 

Oscillates parallel to the direction of wave movement. Areas of compression 
(squashing) and rarefaction (spreading) eg sound waves travelling through air

For both ripples on a water surface and sound waves in air, it is the wave and not the water or air itself 
that travels 

Section 2: Properties of waves 

3 Amplitude Maximum displacement of a point on a wave away from its undisturbed position. 
Bigger amplitude means more energy

4 Wave Length (λ) Distance from a point on one wave to the equivalent point on the adjacent wave. 
Measured in metres (m)

5 Frequency (f) Number of waves passing a point each second. Measured in hertz (Hz)

6 Period (T) Time taken for each wave to pass a fixed. Calculated using equation

7 Wave speed (m/s) Speed at which the energy is transferred (or wave moves) through a medium. 
Calculated using equation

To measure the speed of sound in air;
• Stand a measured distance apart from another person
• Watch them make a loud noise (light travels faster) & start stop watch
• Pause stop watch when sound reaches you
• Use the equation for speed (                    ) to calculate and conduct repeats

To measure the speed of ripples on a water surface;
• Use a ripple tank of predetermined size
• Drop an object into the middle of a ripple tank & start stop watch
• Pause stop watch when ripples reach edge of tank
• Use the equation for speed to calculate and conduct repeats

Required practical - Identify the suitability of apparatus to measure the frequency, 
wavelength and speed of waves 

Observing water waves in a ripple tank

A. Set up ripple tank with depth of 5mm water
B. Turn on electric motor so wooden rod 

touching surface of water produces low 
frequency waves

C. Switch on lamp and adjust the height so wave 
pattern can be clearly seen on the white card

D. Place metre ruler at right angles to the waves 
on the card

E. Measure across as many waves as you can
then divide length by the number of waves =
wavelength 

F. Count waves passing a point in the pattern = 
frequency of the waves. 

G. Calculate speed of the waves

Observing waves on a stretched string/elastic cord

A. Switch on vibration generator to vibrate string 
(or elasticated cord

B. Adjust the tension in the string to see wave 
pattern - waves should look stationary

C. Use a metre ruler to measure wave length
D. The frequency of the wave is the frequency of 

the signal generator (power supply). 
E. Calculate the speed of the wave 
F. Repeat for different frequencies. 

How accurate were your results? 
How suitable was the apparatus that you used in both activities?
How might you change the apparatus to provide more accurate results?

Transverse wave Longitudinal waves 



Section 4: Properties of electromagnetic waves 

16. Ray 
diagrams

Illustrate the refraction of a wave at the boundary between two different 
media

17. Refraction (HT) Different substances may absorb, transmit, refract or reflect 
electromagnetic waves in ways that vary with wavelength. Refraction is
due to the difference in velocity of the waves in different substances.

18. Wave front 
diagrams

Explain refraction in terms of the change of speed that happens when a 
wave travels from one medium to a different medium. 

Section 3: Types, uses and applications of electromagnetic waves

8 Electromagnetic 
Waves 

transverse waves that transfer energy from the source of the waves to an absorber eg microwaves produce waves that are absorbed by 
food

9 Electromagnetic 
Spectrum

continuous spectrum in which all electromagnetic waves travel at the same velocity through a vacuum (space) or air. Waves are grouped 
in terms of their wavelength & frequency

Types Uses Properties Radiation doses

10. Radio waves television and radio (HT) Radio waves can be produced by oscillations in electrical circuits. 
When radio waves are absorbed they may create an alternating current 
with the same frequency as the radio wave itself, so radio waves can 
themselves induce oscillations in an electrical circuit 

11. Microwaves satellite communications, 
cooking food

12. Infrared electrical heaters, cooking 
food, infrared cameras 

13. Visible light fibre optic communications Our eyes only detect visible light and so detect a limited range of 
electromagnetic waves

14. Ultraviolet – energy efficient lamps, sun 
tanning 

Ultraviolet waves can cause skin to age prematurely and increase the 
risk of skin cancer

The effects depend on the type of 
radiation and the size of the dose. 
Radiation dose (in sieverts) is a 
measure of the risk of harm resulting 
from an exposure of the body to the 
radiation. 1000 millisieverts (mSv) = 
1 sievert (Sv)

15. X-rays and 
gamma rays

medical imaging and 
treatments

Changes in atoms and the nuclei of atoms can result in 
electromagnetic waves being generated or absorbed over a wide 
frequency range. Gamma rays originate from changes in the nucleus of 
an atom. X-rays and gamma rays can cause the mutation of genes and 
cancer

Required practical - investigate how the amount of infrared 
radiation absorbed or radiated by a surface depends on the 
nature of that surface

A. Put the Leslie cube onto the heat-proof mat. 
B. Fill the cube with very hot water and put the lid on the cube
C. Use the detector to measure the amount of infrared radiated 

from each surface (make sure detector is  at the same distance) 

Plot an appropriate chart to show the amount of infrared radiated by 
each type of surface and write a conclusion


