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Electromagnetic Waves Scale
Uses of the Electromagnetic Waves

Learning objectives: 
1. Understand the conditions for the appearance and properties of 

electromagnetic oscillations.
2. Know the types and characteristics of electromagnetic oscillations in 

accordance with the scale of electromagnetic oscillations.
3. Give examples of the use of electromagnetic oscillations.
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THE ELECTROMAGNETIC WAVES
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HOW ARE ELECTROMAGNETIC WAVES 
GENERATED/PRODUCED???

Generation of oscillation in the transmitter/ antenna
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HOW ARE ELECTROMAGNETIC WAVES GENERATED/PRODUCED???

Generation of oscillation in the transmitter/ antenna

� The charges in the antenna produces the electric field.

� The electric field (E) propagates away from the antenna at 
the speed of light.

� The current in the antenna produces the magnetic field.

� The magnetic field (B) propagates away from the antenna 
at the speed of light.

https://courses.lumenlearning.com/physics/chapter/24-2-production-of-electromagnetic-waves/Source:

A long straight gray wire with an AC generator at its center, a broadcast antenna for 
electromagnetic waves.

� The electric and magnetic fields 
(E and B) are in phase, vibrates at 
the same frequency (the frequency of 
the wave) and they are 
perpendicular to one another.
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Questions
1. How does electric field E and magnetic field B propagate?

Answers:  The electric and magnetic fields (E and B) are in 
phase, vibrates at the same frequency (the frequency of the 
wave) and they are perpendicular to one another.

https://courses.lumenlearning.com/physics/chapter/24-2-production-of-electromagnetic-waves/Source:

2.  If the speed of the EM waves in a vaccuum is 
independent of frequency of the waves, what is the value 
of its speed?
� Answer: c = 3×108 m/s. 

3. EM waves are transverse 
waves, what is meant by 
transverse?

Answers:  It means at right angles or 90 
degrees.
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HOW ARE ELECTROMAGNETIC WAVES GENERATED/PRODUCED???

An accelerating electron  or 
proton (charge)

Alternating current 

A proton in 
simple harmonic 
motion 

Stationary charge does 
not produce EM waves
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HOW ARE ELECTROMAGNETIC WAVES 
GENERATED/PRODUCED???

https://slideplayer.com/slide/6878882/

Charged particles traveling in a circular path in a mass spectrometer
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The Nature of Electromagnetic (EM) Waves

� EM waves are produced by                               
accelerating electric charges.

� do not require a material medium. 
� transfer energy through space. 

� can propagate through a material substance.
� All EM waves travel at the same speed in vacuum,         

c = 3×108 m/s. 

This is how astronauts on 
spacewalks use radios to 
communicate. Radio waves are a 
type of electromagnetic wave.
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The Nature of Electromagnetic (EM) Waves

� can propagate through a material substance.
� All EM waves travel at the same speed in vacuum,         

c = 3×108 m/s.  

c = λ f
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1. Calculate the frequency in MHz of a radio 

wave of wavelength 250 m.

2. Calculate the wavelength in nm of an X-ray 

wave of 2.0 x 1018 Hz.

Exercises

1.2 MHz

0.15 nm 
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Electromagnetic Spectrum
� The electromagnetic spectrum shows the range of frequencies of electromagnetic 

radiation
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Exercises and Problems
CAMBIDGE EXAM CIE PAST PAPERS

9702/23
Paper 2 AS Structured Questions 
October/November 2012
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b) i) B: microwaves, 10–4 to 10–1 m; E: ultraviolet, 10–7 to 10–9 m; F: X-rays, 10–9 to 10–12 m ii) 6.0 x 1014 Hz;
c) Vibrations are in one direction perpendicular to direction of propagation

restrict the vibrations of (a transverse wave, 
especially light) wholly or partially to one direction.
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Electromagnetic Radiation � Some uses of EM radiation
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PhET Explorations: Radio Waves and Electromagnetic Fields

https://phet.colorado.edu/sims/cheerpj/radio-waves/latest/radio-waves.html?simulat
ion=radio-waves
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https://www.youtube.com/watch?v=zht4R-qsr1c

Watch: USES OF ELECTROMAGNETIC 
WAVES
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Now, stand up students and find someone who… (don’t come 
to your seatmates, go to your other classmates!!!)

Давайте поиграем в "Найди того, кто"... А теперь встаньте, 
студенты, и найдите кого-нибудь, кто... (не подходите к своим 
соседям по парте, идите к другим своим одноклассникам!!!)

1. Find someone who can tell you the EM waves with longest 
wavelength…
2. Find someone who can tell you the EM waves with  shortest 
wavelength…
3. Find someone who can tell you what is the use of microwaves…
4. Find someone who can tell you what is the use of infrared rays…
5. Find someone who can tell you what is the use of ultraviolet light…
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Find someone who… (don’t come to your 
seatmates, go to your other classmates!!!)

"Найди того, кто"

6. Find someone who can tell you what is the use of X-rays…
7. Find someone who can tell you what is the use of gamma rays…
8. Find someone who can tell you how much of electromagnetic 
spectrum are visible…
9. Find someone who can tell you what are some sources of 
electromagnetic radiation that we use every day…
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Match words and pictures

Visible light

Infrared 

Radio waves 

Microwave

X-rays

Ultraviolet 

Gamma rays 
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ANSWERS
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