
Unit 4: Waves & Electromagnetic (EM) Radiation 

Grade Level: 9 
Core Ideas: Wave properties and their applications in technologies for information transfer 
Pacing (~ 15 days) 

Big Ideas: 
 
Electromagnetic (EM) 
radiation behaves like a 
wave and a particle  
 
 

Essential Unit Questions: 
 
1. What are the characteristics, properties and 

behaviors of waves? 
 
2. How are waves used in every-day life?  

Vocabulary: 
 
Wave,  
Medium, 
Crest,  
Trough, 
Wavelength, 
Frequency, 
Period (oscillation)  
Amplitude,  
Transverse waves 
Longitudinal waves,  
    Seismic waves  
Compression 
Rarefaction,  
Electromagnetic waves, 
   Radio waves, 
   Microwaves,  
   Infrared waves,  
   Visible light 
   Ultraviolet waves,  
   X-rays,  
   Gamma rays 
Sound waves  
 
Photoelectric effect 
Photon 
Reflection, 
Law of reflection  
Law of refraction 
Diffraction,  
Destructive interference  

Standards:  
 
PS4.A.1 Use mathematical 
representations to support a 
claim regarding relationships 
among the frequency, 
wavelength, and speed of waves 
traveling in various media. 
[Clarification Statement: 
Examples of data could include 
electromagnetic radiation 
traveling in a vacuum and glass, 
sound waves traveling through 
air and water, and seismic 
waves traveling through the 
Earth.] DOK 3 
 

PS4.B.2 Evaluate the validity 
and reliability of claims in 
published materials of the 
effects that different frequencies 

Learning Targets: 
I will:  

● Identify, describe and model the components, 
properties & mathematical representations of a wave. 

○ Frequency (ʄ )--hertz (1/s) 
○ Wavelength ( ʎ )--nm (nanometers) 
○ Amplitude (A)--m 
○ Period (T)--s 
○ Velocity (v)--m/s  

■ EM waves 
■ Sound waves 

● Identify the factors that affect the speed of a wave 
through a medium (v = ʄ ʎ ) 

● Predict the relative change in a wavelength of a wave 
when it moves from one medium to another using the 
mathematical formula   v = ʄ ʎ 

● Verbalize the relative change in wavelength and 
frequency as a wave moves through a medium  

I will:  
● Describe the properties of electromagnetic (EM) 

radiation. 



of electromagnetic radiation 
have when absorbed by matter. 
[Clarification Statement: 
Emphasis is on the idea that 
photons associated with different 
frequencies of light have 
different energies, and the 
damage to living tissue from 
electromagnetic radiation 
depends on the energy of the 
radiation.] DOK3 
 

PS4.A.2 Evaluate the claims, 
evidence, and the reasoning 
behind the idea that 
electromagnetic radiation can be 
described either by a wave 
model or a particle model, and 
that for some situations one 
model is more useful than the 
other. [Clarification Statement: 
Emphasis is on how the 
experimental evidence supports 
the claim and how a theory is 
generally modified in light of new 
evidence.] DOK 3 
 

PS4.B.1 Communicate technical 
information about how 
electromagnetic radiation 
interacts with matter. 
[Clarification Statement: 
Examples could include solar 
cells capturing light and 
converting it to electricity; 
medical imaging; and 
communications technology.] 
DOK3 

○ describe how light is produced 
○ characterize the EM spectrum 

○ Explain and provide evidence how the 
frequency of EM radiation affects living matter 
when absorbed, 

■ gamma radiation 
■ X-rays 

■ ultraviolet (UV) 

■ visible light 
■ infrared (IR) light 
■ microwave radiation 

■ radio waves 

○ identify and describe the portion of the EM 
spectrum that humans can detect with their 
eyes 

● describe how light waves behave when they 
encounter matter and how the behavior reflects the 
dual nature of light. 

○ when light is absorbed, reflected, transmitted, 
refracted or experiences a strong gravitational 
force 

● describe the photoelectric effect 
○ identify the factors that affect the photoelectric 

effect 
○ define a photon  

● Identify various applications of how the absorption of 
EM radiation is used by society.  

 

I will:  
● Identify and explain that EM radiation can be 

described as either a wave or a particle model, and 
for some situations one model is more useful than the 
other. 

● Identify the factors that affect:  
○ Interference behavior by EM radiation 

■ Constructive  
■ Destructive  

○ the photoelectric effect 

Constructive interference 
Sound (acoustic) intensity  
Decibel, 
Pitch  
Doppler effect,  
 
 
 
 
 
  
 
 
 
 

 
 
 
 
 
 



 

 

 

I will:  
● Create and perform a presentation on a real-life 

application of waves in technology or information 
transfer. (rubric) 

○ At least 2 different Formats: oral, graphical, 
textual or mathematical 

○ 2 different devices and the principle operation 
(1 must be photoelectric)  

○ Identify the wave behavior utilized by the 
device (EM or photoelectric) 

○ the absorption or production of electrons for 
the device that relies on the photoelectric effect 

○ qualitatively describe how the basic principles 
were used in the design  

○ Discuss the real-world problem that the 
devices solved or addresses 

 


