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2. Graphing and Analysing Waves 
 

Heinemann  Topic 
Section Pages Qs 

 2. Graphing 
and Analysing 

Waves  

Displacement-Distance graphs 
The speed of waves 

Frequency and Period 
Displacement-Time graphs 
Wavelength and amplitude  

Wave Equation 

Pg 10 
Pg 11-12 
Pg 13 
Pg 14 
Pg 14-15  
Pg 18-19 

Pg 16 
Pg 16 
Pg 16 

 
Pg 16 
 Pg 24 

 
2 
1, 4, 5 
 
3, 6, 7, 8, 9, 10 
1, 2, 3, 4 

 
Graphing Waves – Displacement / Distance 
 
These graphs show “snapshots” of a wave 
moving to the right. 
 
See that the points on the string P and Q 
are moving up and down, not to the right. 
 
A continuous wave is being created, not a 
single pulse. This means that point P will 
keep moving up and down. 
 
P begins at the highest point, the peak (5.0) 
and moves back to the middle (0.0) before 
then moving further down to the lowest 
point, the trough (-5.0) and finally moving 
back to the middle position. 
 
Point Q follows a similar up and down 
motion, although it begins and ends at 
different positions to that of P. 
 
We can use these graphs to analyse the 
wave, such as calculating its speed and 
length. We can also draw other graphs. 
 
Graphing Waves – Displacement / Time 
 
It is possible to complete a different graph that plots the movement of an individual particle. 
Complete the following graphs: 
 

i) The displacement of point P with time 
 
 
 
 
 
 
 

ii) The displacement of point Q with time 
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Describing Waves 
 
Waves can be characterised by the following: speed, amplitude, wavelength, frequency, period,  
 
Speed (v) 
The speed of sound in 20° air is 
about 330 m/s, and the speed of 
light in 20°  air is about 3 x 108 
m/s (or 300 000 km/s.)   
 
Amplitude 
The amplitude of a wave is the 
distance from the rest (middle) 
position to the peak. The higher 
the amplitude of a wave, the more energy the wave is carrying. 
 
Wavelength(λ) 
The wavelength is the distance between two similar 
features of a wave, such as the distance between 
two compressions or between two rarefactions. 
It can also be measured from a graph. Each 
compression is represented as the highest point (the 
peak), so the wavelength can be found as the 
distance between two peaks. 
 
Period (T) 
The period is the amount of time required for one full cycle of the wave to completely pass a point, 
or the amount of time for one point to do a complete cycle of the wave. Frequency is the measured 
in waves per second, or cycles per second, also called Hertz.  
 
Frequency (f) 
Frequency is a measure of how rapidly the source of the wave is vibrating.  The frequency is 
defined as the number of vibrations per second.  The units for frequency are Hertz, Hz, which are 
cycles per second. 

 
Questions 
(Both axes are measured in metres) 
What is amplitude of the wave? 
 
 
What is the wavelength of the wave? 
 
 
 
What is the period of the wave? 
 
 
 
What is the frequency of the wave? 
 
 
 
It is possible to find the speed of this 
wave. Find it if you can. 
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A train with connected carriages is like a wave. Imagine a train that is moving at 15m/s, with each 
train carriage (each wavelength) being 30 metres long. 
 
Questions 
What is the speed of the wave (train)? 
 
What is the length of one wave (one carriage)? 
 
How long does is take for 1 wave (carriage) to travel past a point? In other words, what is 
the period of the wave? 
 
 
 
 
What is the frequency of the wave? (How many carriages move past a point each second?) 
 
 
 
 
The Connection between λ , v and f 
 
The frequency of a wave depends on the speed and the wavelength of the wave.   

• If the wave is travelling slower, less wave crests will pass you every second. 
(If the speed v is smaller, then the frequency f is also smaller) 

 
• If the wavelength is large, then successive crests would take longer to reach you than 

originally.  Hence you would again detect a lower frequency.   
 
The exact relationship between frequency, wavelength and velocity is given by the wave 
equation. 

!

v
f =      or    !fv =  

 
where v is the velocity in m/s,  f is the frequency in Hz and !  is the wavelength in metres.  
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Questions 
If Triple M has a frequency of 105.1MHz, what is the wavelength of the signal? 
 
 
 
 
If a Helium Neon laser has a wavelength of 632.8 nm, what is the frequency of the light 
emitted? 
 
 
 
If a satellite is 210 km above the earths surface, how long would it take to send a signal to 
the satellite and back? 
 
 
 
If you are 2.45km from the nearest mobile phone tower, how long would it take for the signal 
to go from your phone to the tower?  
 
 
 
 
 
 
 
 
 
The graph to the right shows how air pressure varies with 
time at a point near a musical instrument. 
 
 
 
Questions 
 
What is the period of the sound produced by the musical instrument? 
 
 
 
What is the frequency of the sound produced by the musical instrument? 
 
 
 
If the speed of sound in air is 340 m s− 1, what is the wavelength of the sound produced by 
the musical instrument? 
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