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Tutorial – Calculating Wavelength, Frequency and Critical Angles
	Prefix
	Power of 10
	Prefix
	Power of 10

	Milli      m
	x 10-3
	Kilo     k
	x 103

	Micro    
	x 10-6
	Mega   M
	x 106

	Nano     n
	x 10-9
	Giga    G
	x 109

	Pico       p
	x 10-12
	Tera     T
	x 1012

	Femto    f
	x 10-15
	Peta      P
	x 1015
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	Medium
	Refractive Index

	Vacuum
	1.000

	Air
	1.003

	Water
	1.33

	Glass
	1.52

	Diamond
	2.42  


c = 3 x 108 ms-1
Practice calculating frequencies and wavelengths with the examples below.

1. What is the frequency of light that has a wavelength of 600 nm? 500 THz
2. What is the frequency of light that has a wavelength of 650 nm? 462 THz
3. What is the frequency of light that has a wavelength of 850 nm? 353 THz
4. What is the frequency of light that has a wavelength of 1310 nm? 229 THz
5. What is the frequency of light that has a wavelength of 1550 nm? 194 THz
6. What is the wavelength of light that has a frequency of 550 THz? 545 nm
7. What is the wavelength of light that has a frequency of 230 THz? 1304 nm
8. What is the wavelength of light that has a frequency of 250 THz? 1200 nm
9. What is the wavelength of light that has a frequency of 330 THz? 909 nm
10. What is the wavelength of light that has a frequency of 400 THz? 750 nm
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For the following questions, you should use a search engine to answer the first part of the question and use a calculator to find the answer to the second part.

11. What is the frequency of red light? 440 THz

Now calculate its wavelength. = 3 x 108 / 440 x 1012 = 682 nm
12. What is the frequency of green light? 
Now calculate its wavelength.

13. What is the frequency of blue light? 
Now calculate its wavelength.

14. What is the frequency of yellow light?

 Now calculate its wavelength.

15. What is the frequency of violet light? 
Now calculate its wavelength.

If you read that a certain colour of light had a frequency of 500nm and that its frequency was 600 THz, how could you verify if this was true?

For the following wavelengths and frequencies, verify if they are true for a particular colour of light.

16.

555nm

444THz 

true or false?
17.

800nm

375THz

true or false?

18. 
950nm

325THz

true or false?

19.

1000nm
300THz

true or false?

20.

1500nm
200THz

true or false?

Calculate the critical angles for the following interfaces:

1. glass/ air sin-1(1.003/1.52) = 41.29 degrees
2. glass/ diamond sin-1(1.52/2.42) = 38.91 degrees

3. glass/ water sin-1(1.33/1.52) = 61.04 degrees
4. air/ water sin-1(1.003/1.33) = 48.95 degrees
5. air/ diamond sin-1(1.003/2.42) = 24.49 degrees
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