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LIGHT, WAVELENGTH, FREQUENCY, AND ENERGY

Useful information you may need:

Red 


700-650 nm

Orange


649-580 nm

Yellow


579-575 nm

Green


574-490 nm

Blue


489-455 nm

Indigo


454-425 nm

Violet


424-400 nm

_________________ 1. Which has the greater λ, blue or indigo light?

_________________ 2. Which has the greater ν, red or yellow light?

_________________ 3. Which has the greater energy, a photon of yellow light or a          photon of green light?

_________________ 4. Which has the longer wavelength, light with a frequency of 7.32 x 1014 Hz or light with a frequency of 6.0 x 1014 Hz?
_________________ 5. Which has higher energy, λ of 674 nm or λ of 480 nm?

_________________ 6. Which has a higher frequency, orange light or indigo light?

_________________ 7. A certain red light has a wavelength of 725 nm and another red light has a frequency of 4.28 x 1014 /sec. Which would have higher energy per photon?

_________________ 8. Find the color of light whose frequency is 5.21 x 1014 cycles/sec.

_________________ 9. What is the frequency of light if its wavelength is 5.4 x 10-5 cm?

_________________ 10. Which would have the higher frequency, light with a wavelength 521 nm or light with a wavelength of 605 nm?

_________________ 11. Which would have the longer wavelength, light with a frequency of 4.5 x 1014 Hz or light with a frequency of 6.19 x 1014 Hz?

_________________ 12. Find the frequency of light if its wavelength is 7.3 x 105 picometers. 

_________________ 13. Find the wavelength in centimeters of light whose frequency is 7.00 x 1016 Hz.

_________________ 14. Is the light in #13 visible? How do you know?

_________________ 15. How many Joules of energy are there in one photon of yellow light whose wavelength is 630 nm?

_________________ 16. Find the color of light whose photon has 4.75 x 10-19 J of energy.

_________________ 17. Which would have the longer wavelength, a photon with energy of 4.59 x 10-19 J or a photon with energy of 3.01 x 10-19 J?

18. While doing an experiment in light, Ima Dope find that the light emitted by his sample has a frequency of 4.62 x 1014 Hz. Help him find the following:

_________________ (a) the wavelength of the light
_________________ (b) the energy of one photon of this light

_________________ (c) the color of light he would see if there were a sufficient number of photons of this light available

_________________ 19. In astronomy it is often necessary to be able to detect just a few photons because the light signals from distant stars are so weak. A light meter registers a TOTAL energy of 4.05 x 10-18 J from radiation of 540 nm wavelength. How many photons has the light meter detected?

20. If it is found that the energy of one photon is 4.85 x 10-19 J and there is a malfunction of equipment could you find the
_________________ (a) frequency of this light?

_________________ (b) wavelength of this light?

_________________ (c) color of this light?

_________________ (d) If the human eye must receive total energy of 7.28 x 10-16 J of energy in order to be able to detect light, how many photons of this particular light must fall on the retina?

_________________ (e) Would it require more or less photons of wavelength 730 nm in order to be able to see it?

_________________ 21. Which would have the higher frequency, yellow or green light?

22. While doing an experiment with volatile materials in a chemistry lab, your apparatus blows up with a bright flash of light. There just happened to be a photometer turned on in the lab, and it registered total light energy of 1.19 x 10-14 J. The total number of photons was 30,000 and they all had the same wavelength.

_________________ (a) What is the frequency of the light?

_________________ (b) What was the wavelength of the light?

_________________ (c) What color of light did you see?

_________________ 23. What is the wavelength of light in millimeters if the frequency is 5.55 x 1014 Hz?

_________________ 24. What is the frequency of light whose wavelength is 7.2 x 10-6 cm?

_________________ (b) Is this visible light?

