Chapter 27: Early Quantum Physics and the Photon
College Physics

Chapter 27

early quantum physics and the photon

Problems


1.
The energy of a photon with 
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11.
The minimum potential difference is found by equating the energy of an x-ray photon and the electron’s kinetic energy.
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23.
The orbital radius in the nth state is given by 
[image: image4.wmf]2

0

.

n

rna

=



[image: image5.wmf]2

3

352.9 pm476 pm0.476 nm

r

=×==



33.
(a)
Use the classical kinetic energy.
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(b)
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 gives the potential energy of the electron.
Here, 
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 is the electric potential of the proton (a point charge), and 
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 is the charge on an electron.
The electric potential energy is 
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(c)
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(d) Substituting 
[image: image12.wmf]22

2

n

n

r

mke

=

h

 into the result for part (c) gives the result.
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45.
The rest energies of the electron and positron are converted into the combined energy of the two photons. The energies of the photons are the same, since the frequencies of the photons are identical. Thus, the energy of each photon will equal the rest energy of an electron.
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The energy of a photon is related to its wavelength by 
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61.
The minimum wavelength corresponds to the maximum frequency, which occurs when the energy of the photon is equal to the electron’s kinetic energy.
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Solving for V and using 
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 gives the result.
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