Electromagnetic Radiation Key
Electromagnetic radiation includes radiation such as visible light, ultraviolet light, microwaves, radiowaves and X rays.  The electromagnetic spectrum is usually written in order of increasing wavelength.  In order from shortest to longest he have:
γ (gamma) rays ;  X rays ; UV light ; Visible light ; Infrared light ; Microwaves ; Radiowaves 

Electromagnetic radiation with short wavelengths has a higher energy than electromagnetic radiation with long wavelengths.
EM radiation is described by it’s frequency and wavelength.  

Wavelength : The distance from the crest of one wave to the next

                       Given the symbol λ (lambda)
                       For visible light it is usually measured in nanometers
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Frequency : How many waves pass by in a second 
                    Given the symbol υ (nu)
                    Usually measured in Hertz (Hz) 




A Hertz is the same as 1 / sec or sec-1.
Converting between frequency and wavelength.

The frequency and wavelength are related by the equation :

υ λ = c

where c is the speed of light.  The speed of light is 3.00 x 108 meters/sec.  When using this equation you will need to have all of your units in meters and seconds.
1.  What is the wavelength of light with a frequency of 1.45 x 1014 Herz? 2.07 x 10-6 m
2.  A green laser pointer emits light at a wavelength of 532 nm.  What is the frequency of the light from a green laser pointer? 5.64 x 1014 Hz
3.  Bluetooth devices use short wave radio frequencies of  2.4 GHz. What is the wavelength of the electromagnetic radiation emitted by a Bluetooth device? 0.125 m
4.  What is the frequency of light with a wavelength of 488 nm?  6.15 x 1014 Hz
Electromagnetic Radiation and Energy

The energy of a wave can be calculated from it’s wavelength or from it’s frequency.
E = hυ  is the equation to calculate it using frequency.

E = hc  is the equation to calculate it using wavelength.

       λ

•The h is Planck’s constant.  It equals 6.626 x 10-34 Js.
•If you use units of meters and seconds for υ, λ and c your energy will come out in Joules.

1.  What is the energy of a  microwave that is 2450 MHz? 1.62 x 10-24 J
2.  What is the energy of a cell phone at 832.5 MHz? 5.52 x 10-25 J
3.  What is the energy of light with a wavelength of 230 nm? 8.64 x 10-19 J
4.  What is the wavelength  and energy of radiation with a frequency of 25 kHz?
1.2 x 104 m ; 1.66 x 10-29 J
5.  What is the energy of a  0.154056 nm Cu X-ray? 1.29 x 10-15 J
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