
Date: ______________________ 

The Universal Wave Equation 

Consider the diagram of the wave pulse to the 

right. The time required for its production was 

equal to ___________________________________________. 

During this time the pulse travelled a distance 

________ or ___________. Thus, the speed of the 

wave is given by: 

 

 

 

 
 

 

  

This equation is referred to as the _________________________________________________________________________.  

NOTE: THIS EQUATION APPLIES FOR ALL WAVES BUT DOES NOT APPLY FOR VIBRATIONS  

Sample Problems 

1. Water waves are arriving at the shore once every 10.0s. A student observes that two adjacent wave 

crests are separated by 15 m. What is the speed of the water waves? 

2. A cordless phone produces radio waves with a frequency of 1.5 GHz. If the speed of these waves is 

3.00 x 108 m/s. What is the wavelength of these waves? 

3. Two seagulls are floating on the ocean. One seagull is located on a wave crest and the other is at the 

bottom of a trough. One additional crest exists between them. The waves beneath them are travelling 

at 2.5 m/s. If it takes 3.0 s for one seagull to go from a crest down to a trough, what horizontal distance 

is there between the seagulls? 

 

 
Universal Wave Equation Problems 
   

1. A ship’s sonar system emits underwater sound waves and measures the time taken for the echo to 
return. Sound travels at a speed of 1482 m/s through water.  Determine the period and wavelength 
of a sound wave in water with a frequency of 262 Hz.  If the water depth is 2.0 km, how long would 
the echo take to return to the ship if it was sent straight down?   

2. Dolphins emit high-frequency sound waves (1.00 × 106𝐻𝑧) and use the echoes for hunting and 

guidance.  Determine the corresponding wavelength in water (𝑣𝑤𝑎𝑡𝑒𝑟 = 1482
𝑚

𝑠
).  

3. A boat is on a wave crest. Another boat is located in a trough (neither boat is moving horizontally). 
In between the two boats is one additional wave crest. The time it takes a boat to go from being on a 
crest to being in a trough is 4.0 s. The water waves have a speed of 5.3 m/s. What is the frequency 
and wavelength of the waves? What is the horizontal distance between the boats? 

4. The "wave" travels around a circular baseball stadium in 15 s. If the diameter of the circular path 
that the "wave" travels is 125 m, what is the speed of the wave? 

5. A person standing on a 42 m long pier by the ocean notices that it takes 14 s for a wave to travel the 
length of the pier. They also observe that it 15 waves arrive at the shore every minute. What is the 
frequency, wavelength and period of the waves? 

6. What is the frequency of a 2.0 cm microwave (microwaves, like all electromagnetic radiation, travel 

at the speed of light (𝑐 = 3.00 × 108 𝑚

𝑠
).  

  

Answers:  

1. 𝑇 = 3.82 × 10−3𝑠, 𝜆 = 5.65 𝑚, Δ𝑡 = 2.7 𝑠 
2. 𝜆 = 1.48 𝑚𝑚  
3. 𝑓 = 0.25 𝐻𝑧, 𝜆 = 21 𝑚, Δ𝑑 = 32 𝑚 

4. 𝑣 = 26
𝑚

𝑠
 

5. 𝑓 = 0.25 𝐻𝑧, 𝜆 = 12 𝑚, 𝑇 = 4.0 𝑠  
6. 𝑓 = 15 𝐺𝐻𝑧 

 








