Light Equation Worksheet Name Period

Max Planck theorized that energy was transferred in chunks known as quanta, equal to 4v. The variable A is a

constant equal to 6,63 x 10* J-s and the variable v represents the frequency in 1/s. This equation allows us to
calculate the energy of photons, given their frequency. If the wavelength is given, the energy can be determined

by first using the wave equation (c = Av) to find the frequency, then using Planck’s equation to calculate energy.
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speed of light = wavelength x frequency c=Av
(speed of light = ¢ =3.00 x 108 m/s) E=hv h = Planck’s constant = 6.626 x 10-34 J.s
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Rank these bands of light from lowest energy (1) to highest (7):
Gamma Infrared Microwave Radio Visible Ultraviolet X-ray
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Rank these parts of the electromagnetic spectrum from lowest frequency (a) to highest (g):

Gamma Infrared Microwave Radio Visyi?le Ultraviolet X-ray
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Rank these types of light from the shortest wavelength (A) to the longest wavelength (G):

Gamma Infrared Microwave Radio Visible Ultraviolet X-ray
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Electromaznetic Radintion Light as Waves Worksheet

Tse the following equetion to selve the following problems:

€= v Conversions

¢ = the speed of Hght (2.998 5 197 m/sec) tom = 107 m

W= wavelenpth measy %‘@E wneters, 1 = i

v= frequency (walt is sec or horie (H2)) 16 em = 160 = Lm
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4, AM radio diale are calxbm:eé in ﬁr@quemy A cermm AM Bmskvﬂlg radxa gtation hma.dgasts at a frequency of 335} kHz,

What is the wavelength of these radio waves expressed in meters? = = P 7’2 a 4 5 AL ;
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Use the fotlowing equations to selve the following problems: §20 s ! | go il 2” e P3s swo 4 \
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E = energy in Joules () ¢ = the speed of light (2.998 x16° mism} .
h = plank’s constant 6.626 10 Js %= wavelength measured in meters.

& = integer {somber of photons) v = frequency (umit is see” or hertz {Hz))

5. Bodimn vapor Iamps are used to samet&mas hg}:rt streots, If the feguency of the light coming from them is 5.0% ¥ 1014 He
what is the emgrgy in each photon?  #7= /7 E
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8. Microwaves ars used 1o beat food in microwave ovens. The microwave radiation is absorbed by moisufe in e Food. This
heats the water, and a3 water becomes hot, so does the food. How many photons having a wavelength of 3,00 mm would hav
10 'bs absorbad by } ) g ﬁf water 10 raise 1ts temperamre by luC? It 'sakgs 4184 § of energy o hem: ehzs much wmer




