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A photon of violet light has a wavelength of 423 nm. Calculate N i _
a. the frequency & A 22 ! 1 ;m’,_.,wm — f-f 2 ?\ 1
P E— "7 - Z L Q‘ = [Oq
C = >\ “J | e N

oo Eo] —
\f s MC‘.___.-— . f.ﬁféﬁjxm W?/Sﬂ s 7@ F#L/l\
A 45X 10 m ’

b. the energy in joules per photon
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c. the energy in kilojoules per moie.
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2. Magnetic resonance imaging {MRE} is a powerful diagnosti c too! used in medicine. The imagers used in hospitals
operate at a frequency of 4.00 X 10° MHz (1 MHz =1 X 10° Hz) Caleulate
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3. Aline in the spectrum of neon has a wavelength of 837.8 nm. ‘8 4, Wf‘gﬂm } F e
a. Inwhat spectrai range does this occur? i\ﬁ B
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¢. What is the energy in kilojouies per mole?
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4. Carbon dioxide absorbs energy at a wavelength of 1498 nm
a. Inwhat spectral range does this ocour? ) i R
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c. What is the energy absorbed by one photon?
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5. The ionization energy of rubidium is 403 kd/mole. Do x-rays with a wavelength of 85 nm have sufficient energy to

ionize rubidium? ;
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6. Energy from radiation can cause chemical bonds to break. To break the nitrogen-nitrogen bond in N, gas, 941
kJ/mol is required.
- a. Calculate the wavelength of the raciation that could break the bond.
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7. Mlcrowaves ovens heat food by the’ e%uergy given off by microwaves. These microwaves have a wavelength of
5.00 X 10° nm, & ;
a. How much energy in kilojoules per mole is given off by the microwave oven? A = O.00 }K"E@ AN
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b. Compare the energy obtained in (8} with that given off by the ul
you absorb when you try o get a tan,
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8. Consider the fransition froﬁTfTémé_aErgy tevelsn=4ton=2 e # VF e _j;. S I

a. What is the frequency associated with this transiton? £~ = ~ o). | 1J X0~ °3 SR
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b. Inwhat speciral region does this fransition occur?
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8. Consider the fransition from the energy levelsn=1fon=3 e i,

a. Whatis the wavelength assogiated with this fransition? ‘
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b. In what spectral region does this transition ocour? ‘ " ‘
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10. Calcuiate the wavelength of light emitted when each of the following fransitions occur in hydrogen atom.
What type of electromagnetic radiation is emitted in each transition? (2338.51)
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11. Does a photon of visible light (A = 400 to 700 nm) have sufficient energy to excite an electron in hydrogen \E"/
atoms from the n = 1 to the n = 5 energy state?
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From the n = 2 to the n = 6 energy state? (z338. 55)

€= 0o -5 = G 9rs T T

= 3y 5o
E=he = = “ﬁ C bbb M Tty
A% 4.3 %oxio™" TERI)



