General Chemistry
Mr. MacGillivray
Worksheet:

Light and Quantum Theory

1. Arrange the seven types of electromagnetic radiation that we discussed in class in order of
DECREASING energy:

2.

3.

a. (highest E)
b.
C.
d.
e.
f.
g. (lowest E)

In the list above, use words and arrows to indicate how the wavelength and frequency are
changing.

Repeat #1 and #2 with the colors of the visible spectrum.

a. (highest E)
b.
C.
d.
e.
f.
g. (lowest E)
“If the wavelength of light is very short then the energy is very and the

frequency is very

“If the wavelength of light is very Iong then the energy is very and the
frequency is very .

Wavelength and frequency are ly related. Energy and frequency are
ly related.

Energy is measured in these units:
Wavelength is measured in these units: .
Frequency is measured in these units: , also written as or

O Convert the following wavelengths to nm:

a. A=513m

b. A=8.03x10%m

11. Convert the following wavelengths to m:

a. A=755nm

b. A=0.272 nm



12. Using your reference tables, answer these questions:
a. Isthe light in question #10(a) visible? How about #10(b)?

b. How did you know? (Explain your answers to question 12(a).)
c. lIsittoo high in energy or too low in energy to be seen?

d. What type of light is it (to which region of the electromagnetic spectrum does it
belong - infrared, microwaves, etc)?

13. Using your reference tables, indicate whether each one of these electron transitions
represents an ABSORPTION (energy goes into the atom) or EMISSION of energy
(energy is given off by the atom):

n=3ton=1

n=1ton=3

n=6ton=2

n=2ton=06

n=6 ton=3

n=3ton=6

hD OO o

14. For each transition in #13 which resulted in an emission of energy, look up the
wavelength (L) light given off by the atom. To which region of the electromagnetic
spectrum does each emission belong (visible, gamma rays, etc.)?
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5. “If the wavelength of light (i/v/ery long, then the energy is very / g M/ and the
frequency is very f 0 e

\
6. Wav length and frequency are [ [/\V?/f e ly related. Energy and frequency are
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12. Using your reference tables, answer these questions: o
a. Isthe light in question #10(a) visible? How about #10(b)?
WO '
b. How did you know? (Explain your answers to the 12(3)-') vw-h & M
) I yave 146)1 = infared (e vetiables) they ave fgy)bM%:fec]yu\'
¢. Is’it too high in energy or too‘low in energy to be seen? |
o are feo bw N eK,eVZR( fole sen,
d. What type of light is each (to which reglon of the electromagnetic spectrum does
it belong — infrared, microwaves, etc)? \
0(4)= pipwave  [o(6) = Infyaved
13. Using your reference tables, indicate whether each one of these electron transitions
represents an ABSORPTION (energy goes into the atom) or EMISSION of energy
(energy is given off by the atqm):
n=3ton=1 emls<;on
n=lton=3 0bso "P,h
n=6ton=2 emrssi’n
n=2ton=6 absorption
n=6ton=73 equSIOV‘J
n=3ton=6 aabszyr"pfm\

L h e a0 o

14. For each transition in #13 which resulted in an emission of energy, look up the
wavelength (L) light given off by the atom. To which region of the electromagnetic
spectrum does each emission belong (visible, gamma rays, etc.)?

13 (a) - A =103 nm, UV light
13(c) - A = 410 nm, visible light
13(e) - A = 1094 nm, infrared light
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