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Objective 

On completion, you should be able to: 

• Define Frequency, Wavelength, Band; 

• Perform simple calculations involving 
frequency and wavelength; and 

• Be familiar with the bands that make up the 
Electromagnetic Spectrum. 
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Wave Motion Terminology 

Al Penney 

VO1NO 



Frequency 

• Defined as the number of identical parts of a 
wave that pass a given point in a fixed period 
of time. 

• For Electromagnetic (EM) waves, we use the 
second as the period of time. 
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Frequency 

• Unit of measurement is the Hertz. 

• Abbreviation is Hz. 

• One Hertz = 1 cycle per second. 

 

• Example: 500 waves pass a point in 2 seconds.  
What is the frequency? 

– 500 cycles/2 seconds = 250 Hz 
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Frequency 
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Frequency 

• 50 cycles in 5 seconds 
50/5 = 10 cycles/second 

   = 10 Hz 

 

• 150 cycles in 5 seconds 
150/5 = 30 cycles/second 

   = 30 Hz 

 

• 300 cycles in 5 seconds 
300/5 = 60 cycles/second 

   = 60 Hz 
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Frequency Units 

• The Hertz is too small for radio purposes. 

• We use Kilohertz, Megahertz and Gigahertz as 
applicable: 
– 1 Kilohertz (KHz) = 1,000 Hz 

– 1 Megahertz (MHz) = 1,000,000 Hz = 1,000 KHz 

– 1 Gigahertz (GHz) = 1,000 MHz 

• Example:   
3,750,000 Hz 

= 3,750 KHz 

= 3.750 MHz 
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Frequency Conversions 

• To change Kilohertz (KHz) to Megahertz (MHz), 
divide by 1000: 

3755 KHz = 3755/1000 MHz = 3.755 MHz 

 

• To change Megahertz (MHz) to Kilohertz (KHz), 
multiply by 1000: 

14.295 MHz = 14.295 x 1000 KHz = 14,295 KHz 
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Period 

• The period of a wave is the time it takes to 
complete one full cycle. 

• It is measured in seconds. 

• Abbreviated T 

• T = 1/f 

• Example: f = 100 Hz 

T = 1/f 

T = 1/100 Hz 

T =  0.01 seconds 
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Wavelength 

• The distance a wave travels during one cycle is 
the Wavelength. 

• For radio waves, the meter is the most 
common unit of length. 

• For microwave frequencies, the centimeter is 
sometimes used. 

• The symbol for wavelength is the Greek letter 
lambda λ. 
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λ 

λ 
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Waves 
• Transverse 

– Vibration is at right angles to direction of 
propagation, e.g.: guitar string 

• Longitudinal 

– Vibration is parallel to direction of propagation, 
e.g.: sound waves 
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Electromagnetic (EM) Waves 

• Transverse waves 

• Consist of Electric and Magnetic components: 

– In phase with each other; and 

– At right angles to each other. 

• Orientation of Electric field determines 
Polarization. 
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Electromagnetic Waves 
Electric Field 

Magnetic Field 

Al Penney 

VO1NO 



Radio Signal Wavelength 
• EM waves travel at the 

speed of light: c 

• c = 300,000,000 m/sec 

•  The relationship between 
wavelength and frequency 
for an EM wave is given as: 

 

 

 

• λ in meters, f in hertz and  
c = 300,000,000 m/sec 

 

λ 
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Frequency Equations 

• Because the Hertz is too small a unit to use for 
most practical radio work, we can use the 
following equations: 

  λ = 300 / f  and 

  f = 300 / λ  

where λ is in meters, and f in Megahertz 
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Calculating Wavelength 

• What is the wavelength of an EM wave with a 
frequency of 7,200 KHz? 
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Calculating Wavelength 

• What is the wavelength of an EM wave with a 
frequency of 7,200 KHz? 

Convert 7,200 KHz to MHz 
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Calculating Wavelength 

• What is the wavelength of an EM wave with a 
frequency of 7,200 KHz? 

Convert 7,200 KHz to MHz 

7,200/1000 = 7.2 MHz 

 

 λ = 
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Calculating Wavelength 

• What is the wavelength of an EM wave with a 
frequency of 7,200 KHz? 

Convert 7,200 KHz to MHz 

7,200/1000 = 7.2 MHz 

 

 λ = 300 / f  

    = 
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Calculating Wavelength 

• What is the wavelength of an EM wave with a 
frequency of 7,200 KHz? 

Convert 7,200 KHz to MHz 

7,200/1000 = 7.2 MHz 

 

 λ = 300 / f  

    = 300/7.2  

    = 41.66 meters 
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Calculating Frequency 

• What is the frequency of an EM wave with a 
wavelength of 5.9 meters? 

f = 
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Calculating Frequency 

• What is the frequency of an EM wave with a 
wavelength of 5.9 meters? 

f = 300 / λ 

  = 
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Calculating Frequency 

• What is the frequency of an EM wave with a 
wavelength of 5.9 meters? 

f = 300 / λ 

  = 300 / 5.9 meters 

  = 50.847 MHz 
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Wavelength versus Frequency 
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Harmonics 

• Integer multiples of a given frequency. 

• Example:   

3.550 MHz is the Fundamental frequency. 

Two x 3.550 MHz = 7.100 MHz (2nd Harmonic) 

Three x 3.550 MHz = 10.650 MHz (3rd Harmonic) 

Four x 3.550 MHz = 14.200 MHz (4th Harmonic) 

 

• Note: The slang term for a Ham’s children is 
harmonics! 
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Frequency Allocations 

• Electromagnetic Spectrum consists of all 
frequencies that EM waves could have. 

• We are concerned primarily with those 
between 3 KHz and 3000 GHz however. 

• For convenience, there are two ways to group 
frequencies: 

– By a range of frequencies possessing similar 
characteristics; and  

– By groups of frequencies with a similar 
wavelength. 
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Electromagnetic Spectrum 

Al Penney 

VO1NO 





Al Penney 

VO1NO 



Al Penney 

VO1NO 



Bands 

• A group of frequencies that lie between two 
clearly defined limits. 

• Identified by a numerical value that is close to 
the wavelength of one of the frequencies near 
the center of the group. 

• Example:  80 meter band is 3.5 to 4.0 MHz 

f = 

Al Penney 

VO1NO 



Bands 

• A group of frequencies that lie between two 
clearly defined limits. 

• Identified by a numerical value that is close to 
the wavelength of one of the frequencies near 
the center of the group. 

• Example:  80 meter band is 3.5 to 4.0 MHz 

f = 300 / λ = 
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Bands 

• A group of frequencies that lie between two 
clearly defined limits. 

• Identified by a numerical value that is close to 
the wavelength of one of the frequencies near 
the center of the group. 

• Example:  80 meter band is 3.5 to 4.0 MHz 

f = 300 / λ = 300/80 =  
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Bands 

• A group of frequencies that lie between two 
clearly defined limits. 

• Identified by a numerical value that is close to 
the wavelength of one of the frequencies near 
the center of the group. 

• Example:  80 meter band is 3.5 to 4.0 MHz 

f = 300 / λ = 300/80 = 3.75 MHz 
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Canadian Amateur Bands 
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137 KHz (2200 Meters) 

• 135.7 to 137.8 KHz 

• Max bandwith 100 Hz 

• Max EIRP 1 Watt 
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Questions? 






