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The Electromagnetic Spectrum

CSCOPE Unit 03 Lesson 01 Days 3-4

Vocabulary
	Electromagnetic radiation
	
	a series of energy waves that travel in a vacuum at 2.9979 x 108 m/; includes radio waves, microwaves, visible light, infrared and ultraviolet light, x‑rays, and gamma rays

	
	
	

	Electromagnetic spectrum
	
	the complete range of wavelengths which light can have; these include visible light, infrared light, ultraviolet light, and all other types of electromagnetic radiation

	
	
	

	Frequency
	
	the number of wave cycles that pass a given point per unit of time; there is an inverse relationship between the frequency and wavelength of a wave; the symbol is “ν” nu

	
	
	

	Planck’s constant
	
	a number used to calculate the radiant energy absorbed or emitted by a body based on the frequency of radiation; the symbol is “h”

	
	
	

	Speed of light
	
	the speed of light in a vacuum; 2.9979 x 108 m/s; the symbol is “c”

	
	
	

	Wavelength
	
	the distance between two adjacent crests of a wave wavelength; the symbol is “(” lambda


Look at the electromagnetic spectrum at the bottom of page 373 in your chemistry textbook.

	01. What are the nine examples of electromagnetic radiation?
	1)

2)

3)

4)

5)

6)

7)

8)

9)




	02. What two pieces of information are represented on the chart?
	

	
	

	03. Which type of electromagnetic radiation has the longest wavelength?
	

	
	

	04. Which type of electromagnetic radiation has the shortest wavelength?
	

	
	

	05. Which type of electromagnetic radiation has the highest frequency?
	

	
	

	06. Which type of electromagnetic radiation has the lowest frequency?
	

	
	

	07. Between which two types of electromagnetic radiation is visible light located?
	


Calculating the wavelength, frequency, and energy of light using Planck’s constant and the speed of light.

Equations:


c = ((
“c” is the speed of light, which is 2.9979 x 108 m/s.

“(” (pronounced lamduh) is the wavelength (the distance between identical points on successive waves) of the electromagnetic radiation.  The units are usually meters…m.

“(” (pronounced noo) is the frequency (the number of waves that pass through a given point in one unit of time, usually one second) of the electromagnetic radiation. The units are usually reciprocal seconds…s(1.


E = h(
“E” is the energy of a packet of electromagnetic radiation (called a quantum, the plural is quanta).  The units are joules…J.

“h” is Planck’s constant, which is 6.6262 x 10(34 J(s.  The units are joules times seconds… J(s.

“(” is the frequency.

Work these sample problems in the space provided as your teacher works them on the board.

A. Using c = ((

1. Finding wavelength from frequency.



A laser used to weld detached retinas has a frequency of 4.69 x 1014 s(1.  


What is the wavelength of its light?

	Given
	Find

	
	 




Formula:



Plug-in:



The mathematics:


2. The light given off by a sodium lamp has a wavelength of 5.89 x 10–7 m.  

               What is the frequency of this light?

	Given
	Find

	
	 




Formula:



Plug-in:



The mathematics:

B. Using E = h(

Finding energy from frequency.



What is the energy of a X-ray photon with a frequency of 6.00 x 1018 s–1?

	Given
	Find

	
	 




Formula:



Plug-in:



The mathematics:

C. Using BOTH c = (( AND E = h(.

What is the energy of an infrared photon with a wavelength of 5.00 x 10–5 m?

	Given
	Find

	
	 




Formula:



Plug-in:



The mathematics:

Work Practice Problems 11 and 12 on page 375 and Practice Problems 13 and 14 on page 379.  Hint: 260 nm = 2.60 x 10–7 m.
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