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20.1 Waves 

What is a wave and what does it carry? 

 

Types of Waves 

1.  Transverse 

 
A transverse wave has its oscillations/vibrations _________________________ to the 

direction the  wave moves. 

 

2.  Longitudinal 

 

 
A longitudinal wave has oscillations/vibrations in the _________ _________________ 

as the wave moves. 

 

In the sketch below identify the following: 

(a) crest (b) trough (c)  wavelength (d) amplitude 

 



Define the following: 

(a) crest – 

 

(b) trough --  

 

(c)  wavelength --  

 

Section 20.1 Understanding Vocabulary 

1. Waves on a string and water are examples of ______________, and oscillate 

perpendicular to the direction the wave moves. 

2. The low point of a wave is called its ______________. 

3. The lowest natural frequency of an object is known as the ____ frequency. 

4. ______________ carry energy and information from one place to another. 

5. Sound waves are ______________, and oscillate in the same direction as the 

wave motion. 

 

Section 20.1 Reviewing Concepts 

1. Identify how each of the following situations involves waves. Explain each of 

your answers. 

a. A person is talking to someone on a cell phone. 

 ____________________________________________________________ 

b. An earthquake causes the floor of a house to shake. 

 ____________________________________________________________ 

c. A person listens to her favorite radio station on the car stereo. 

 ____________________________________________________________ 

d. A doctor makes an X ray to check for broken bones. 

 ____________________________________________________________ 

e. You turn on a lamp when you come home in the evening. 

 ____________________________________________________________ 

2. Compare transverse waves and longitudinal waves. Give two examples of each 

type of wave. 

 __________________________________________________________________ 

 __________________________________________________________________ 

 __________________________________________________________________ 

 

3. For the wave in the diagram, which measurement shows the amplitude? Which 

measurement shows the wavelength? 

 
 

 



 
What is the speed of a wave?  

The speed of the wave is how fast the *wave* gets from one place to the next,  

NOT how fast the wave surface moves up and down.  

Remember: Up-Down speed of the water surface determines its frequency. 
 

Calculating Wave Speed  
Speed of a wave = frequency x wavelength.  

Formula: V = (f) (λ)  

m/s = (Hz) (m) Recall: The units of Hz are 1 ÷ second. 

 
Problems:  

1. The wavelength for a wave is 0.5 meter, and its frequency is 40 hertz.   What is the speed 

of this wave?  

Given Formula Set-Up Solution 

    

 

 

 

 

2. The frequency of a wave is 50 hertz and the wavelength is 0.001 meter.   What is the 

wave speed?  

Given Formula Set-Up Solution 

    

 

 

 

 

3. The period of a wave is 10 seconds and the wavelength is 2 meters.   What is the wave 

speed? 

Given Formula Set-Up Solution 

    

 

 

 

 

What are standing waves? 
A wave that is _____________________________________is called a standing 
wave. 
 
 
 
 
 
 
Harmonics  

A string with a standing wave is a kind of oscillator.  

Like all oscillators, a string has natural frequencies.  



The lowest natural frequency is called the ___________________.  

A vibrating string also has other natural frequencies called _______________.  

Determine the number harmonics by counting the number of “bumps”.  

The “bump” on a wave is called the ________________________.  

Points where the string is not moving are called _______________. 

 

How many nodes and anti-nodes do each of the standing waves below have? 

  
 
 

 

Wavelength & Frequency Relationship  

As frequency increases, wavelength decreases (shorter λ).  

As frequency decreases, wavelength increases. 
 

 

The diagram represents a 2-meter long string fastened securely at the right end. The 

string is being driven to vibrate from the left end. Answer the questions below based 

upon this diagram: 

 
a. What harmonic is represented by the diagram? ____________________ 

b. What is the wavelength of the vibrating string? ____________________ 

c. Label ALL points representing nodes with the letter “N”. 

d. Label ALL points representing antinodes with the letter “A”. 

 

What does the fundamental frequency refer to? 

 



 

 

 

How many wavelengths are represented below?  If the wave oscillates at 30 hertz what is 

the speed of the wave? 

 
 

 

 

 

20.2 The Motion of Waves 

The four wave interactions with objects  

When a wave hits an object or a surface, 4 things can happen: 

 
 

 

Reflection - is when a wave___________________________________________. 
 

Refraction - occurs when a wave ______________ as it ____________ a boundary. 
 
Diffraction  

- process of bending around ____________or passing through ____________ 
 

Absorption is what happens when the _______________________of a wave gets smaller 

and smaller as it passes through a material. 

 

 

 

 

9 meters 



Below are diagrams representing interactions between waves and boundaries. Identify 

each interaction by name. 

 
 

Explain why you can hear a sound through a door that is only open a crack. Use the terms 

wave and interaction in your answer. 

 

20.3 Wave Interference and Energy 

What is the Superposition Principle? 

 

 
 

 
Constructive interference  

When the waves meet, they combine to make a single large pulse. 

 
 
 
 



Destructive interference  

There is another way to add two pulses.  

When the pulses meet in the middle, they cancel each other out.  

One pulse pulls the string up and the other pulls it down.  

The string flattens and both pulses vanish for a moment. 
 

 
 

What is the picture below an example of? 

 
What will happen when the two waves below interfere? 

 
What is the relationship between amplitude and energy? 

 

Which pair of waves produces a resultant wave with the largest amplitude? 

 


