ANSWERS TO THIS WORKSHEET

Atomic Structure: Waves, Energy and Photons.

	Formulas
	c = λ υ
	E = h υ

	Constants
	c = 3.0 x 108 m/s  or  3.0 x 1010 cm/s 


	h = 6.626 x 10-34J x s


1. List all electromagnetic radiations from low energy to high energy.
a. Radio waves, microwaves, infrared, visible light, UV, x-rays, gamma
2. An FM radio station has a frequency of 88.9 MHz (1 MHz = 1 x 106 Hz, or cycles per second). What is the wavelength of this radiation in meters?
a. Convert to Hz from MHz:   88.9 MHz  x  1x106Hz /1MHz  =  8.89x107 Hz

b. c = λ υ       3x108 m/s = λ x 8.89x107 Hz         λ = 3.37m
3. The U.S. Navy has a system for communicating with submerged submarines. The system used radio waves with a frequency of 75 Hz. What is the wavelength of this radiation in meters?
a. c = λ υ          3x108 m/s = λ x 75 Hz         λ =  4x106 m
4. Violet light has a wavelength of about 410 nm. 
a. What is its frequency?   

i. Convert nm to m:   410 nm  x  1 m/1x109 nm  = 4.1 x 10-7m

ii. c = λ υ       3x108 m/s = 4.1 x 10-7m  x  υ        υ = 7.32x1014 Hz
b. Calculate the energy of one photon of violet light.
i. E = h υ    E = (6.626x10-34 J*s)( 7.32x1014 Hz) = 4.85x10-19 J
c. What is the energy of 1.0 mol of violet photons?
i. (4.85x10-19 J)(6.02x1023) = 2.92x105 J
5. Calculate the frequency of a wave whose wavelength is 6.0 x 10-7 m. 
a. c = λ υ       3x108 m/s = 6.0 x 10-7m  x  υ        υ = 5.0x1014 Hz
6. Calculate the energy associated with a microwave having a frequency of 7.5 x 1010 cycles/s.
a. E = h υ    E = (6.626x10-34 J*s)( 7.5 x 1010 Hz) =  4.97x10-23
7. Calculate the energy of a photon having a wavelength of 6.6 x 10-7 cm.
a. Convert cm to m:  6.6 x 10-7 cm x 1m/100cm = 6.6 x 10-9 m
b. c = λ υ       3x108 m/s = 6.6 x 10-9m  x  υ        υ = 4.54x1016 Hz
c. E = h υ    E = (6.626x10-34 J*s)( 4.54x1016 Hz) =  3.01x10-17 J
