
Period and 
Frequency



Frequency

𝑓 =
𝑁

𝑡

Where N is the number of waves,

t is the time, in seconds,

f is the frequency, measured in hertz (Hz)



Frequency

Example:  While floating in your canoe, you notice that 15 water waves pass in 43 
seconds.  Determine the frequency.



Period

𝑇 =
𝑡

𝑁

Where t is the time, in seconds,

N is the number of waves,

T is the period, measured in seconds



Period

Example:  While floating in your canoe, you notice that 15 water waves pass in 43 
seconds.  Determine the period.



Period and Frequency

You might have noticed that equations for period and frequency are inverse

This means that:

𝑓 =
1

𝑇
and 𝑇 =

1

𝑓

Use your answers from the previous example to check this



The Universal 
Wave Equation



The Universal Wave Equation

The rate at which a wave is travelling, measured in m/s

This is also how fast the energy of the wave is moving



The Universal Wave Equation

We know that speed can be calculated using the equation:

𝑣 =
𝑑

𝑡

However, with waves, d is really the wavelength, λ, and t is the period, T

Therefore, the equation for speed can be written as:

𝑣 =
𝜆

𝑇



The Universal Wave Equation
We know that:

𝑇 =
1

𝑓

Substituting this for T, gives us the equation:

𝑣 =
𝜆

1
𝑓

Which is equal to:
𝑣 = 𝑓𝜆

This is the Universal Wave Equation



Example:  The wavelength of a water wave is 0.070 m.  If 
the frequency of the wave is 3.0 Hz, what is the speed?



Example:  The distance between successive crests in a 
series of waves is 7.0 m and the crests travel 6.0 m in 
5.0 s.  What is the frequency?



Factors Affecting 
Wave Speed



State

Generally, the transfer of energy by waves is more efficient if the particles do not 
absorb the energy, merely transfer it

In solids, the molecules are close together, therefore they have the highest wave 
speed

In gases, the molecules are far apart, therefore they have the lowest wave speed



Temperature

As temperature increases, the kinetic energy of the molecules increases, which 
means the energy is transferred more quickly

But why does sound travel more quickly on very cold days?


