1. In the Planck theory for blackbody radiation, “oscillators” occupy discrete
energy levels Eo, E;, Ey, ...
a. What is Eq, and what E»? Foro E, = 2hv

b. Which level has the largest number of oscillators: Eq, Ey, or E2?
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o
. Why does in contrast to the Planck theory the classical theory result
in an ultra-violet catastrophe? : o ¥ i
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d. What is the ultra-violet catastrophe? (A etewm
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2. A photoelectric experiment shows that UV light with 1=248 nm is required
to remove an electron from a metal plate. Given h = 6.63 x 10 m?kg/s; c =
2998 x 10°m/s, m.=9.11 x 1031 kg,
a. What is the minimum energy required to remove an electron? "
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b. What is the elect'ron momentum if UV light of =150 nm is used?
s - . ! & s Lol
b= EAW= 3 mydywu- f—;;pﬂw- hv= "7‘

Ein

2P - A : bofi
P LamCak —w) AT *w"c? (4352 k50 7763-{:,‘:/:,,
¢. Whatis thedeB ie wavelength of the electrons in this case? —$.0x/ 9Pty
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3. Calculate, on the basis of the Bohr theory, the linear velocity of an electron
in the ground state of the hydrogen atom. What is its De Broglie wavelength?
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4. Calculate the wavelength corresponding to the n=4 to n=5 transition in the =2.21 Kte Ton
hydrogen atom (Ry=1.0968 x 107 1/m). '
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